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Acceleration   and   Speed   Problem,    by   G.    E. .    421* 

Accidents,     Railway,    Abroad 114t 

Accidents,    Railway   in    1910 54 

Accounting  by  tlie   Storekeeper 407 

Acme    Machine    Tool    Co.,    Combination    Tur- 
ret Lathe    246* 

Air   Brake   Coupling,    Proposed    Standard....   293* 
Air   Brakes,   Evolution   of,   N.   E.   Ry.   Club..      76 
Air  Brakes,  Code  of  Tests,   Committee    Re- 
port on    283* 

Air    Brakes,    Instructions   for   Inspection.   Re- 
pairs  and   Tests,    Committee   Report   on.,.   280 

Air   Drill    Press  for  Tool   Room   Work 20* 

Air  Jack,  Twin,  for  Car  Repairs 55* 

Ajax    Machine    Co.,    Hot    Saw    and    Burring 

Machine    116* 

Allen    Car    Ventilator 290* 

Allfree    Valves    and    Cylinders,    P.    is:    L.    E. 

R.    R 366* 

Alloy   for   Coating  Sheet  Iron 466t 

Alloy.    Non-Shrinking    26t 

Alloys,    White    Metal,    Peculiarities    of 313 

Altoona.    Locomotive    Testing    Plant,    Test   of 

Simple   4-4-2   Type 349* 

Altoona   Railroad  Club,   Alloy   Steels 95 

Aluminium    in    Bronze 475t 

Aluminum  Plates  for  Preventing  Scale 242 

Aluminum  Pulleys  on  Planers 375 

American  Arch  Co.  Tests  of  Brick  Arch....   435 
American    Car    &    Foundry    Co.,    Cars,    Steel 

Passenger,   Rock   Island    Lines 1* 

American     Engineer    and     Railroad    Journal. 

Sale   of    478§ 

Aiuericaii    Locomotive   Co. 

0-8-0   Type,   C.   &  W.    I.   Ry 457* 

2-8-2  Type,   M.   P.   Rv 437* 

4-6-2   Type,  New  York   Central 133* 

4-6-2  Tvne,  C.  &  N.  W.  R.  R 56* 

4-6-2  Type,  M.   St.  P.   &  S.   S.  M 310* 

4-8-2  Type,  C.  &  O.   Ry 381* 

0-S-S-O  Type,   B.  &  U.   R.   R 183' 

0-8-S-O  Type,  D.   &  H.  Co 358 

2-6-6-2  Type.  C.   M.   &   S.   P.    Rv 90* 

2-8-8-2  Type.   S.    L.  &   S.    F.   Ry 50* 

Tig    for    Setting    Eccentrics 169* 

Test  of  Mallet   Locomotive 471* 

American    Public    Health    Association,    Venti- 
lation  of   Sleeping  Cars 369 

American   Railway   Association,   Headquarters 

Removed   348 

American    Society    of    Mechanical    Engineers, 

I'.fticiency   of    Milling    Cutters 397 

American    Society    of    Mechanical    Engineers, 

Mechanical  Handling  of  Freight 65 

American    Specialty    Co.,    Loose    Pulley    uil 

Cup    337» 

American    Steel   Foundries,   Tests   of    Freight 

Car  Trucks   192* 

American     Steel    Foundries,    Truck     Experi- 
ments        455 

American    Steel    Foundries,    Truck,    70    Tons 

Capacity    309* 

American  Tool  Works  Co.,  Aluminum  Pulleys 
on  Planers   375* 


American  Tool  Works  Co.,  High  Duty  Lathe  107* 
American  Tool   Works  Co.   Lathe,   New   High 

Duty     243* 

American  Tool  Works  Co.  Speed  Box,  New..   155* 

Announcement   478§ 

Apprentice,   Education  and  Development  of..        9 

Apprentices,   Cost  of  Instructing 64t 

Apprenticeship,  C.   N.   O.   &  T.   P.   Ry 305 

Apprenticeship — Development    on    New    York 

Central   Line^    100 

Apprenticeship  fur  the  Fireman 360§ 

Apprenticeship — Instruction  Assists  Efficiency     51 
Apprenticeship — Instructors  Conference,   New 

York  Central   105 

Apprenticeship — Paper     at     Western     Canada 

Railway    Club    117 

Apprenticeship — Training  of  Employees,  West- 
ern  Can.    Ry.    Club 37 

Apprenticeship,    Value    of 73t 

Articulated  Boiler  on  Mallet  Locomotive....    102* 
Asbestos   Shingles   for   Railroad   Buildings...    147 

Ash   Pan,   0    Hopper,    C.    is:    (> 384* 

Ash  Pan.  6  Hopper,  G.  N.  Ry 426* 

Atchison,    Topeka    and    Santa    Fe    Ry.     (see 
Santa    Fe) 

Atherium,  New  Metal  Alloy 75t 

Axle,  Driving  (see  Locomotive  Driving  Axle). 

B 

Babbitt   Metal,   To   Make   (hanulafed.., 416t 

Bach,    F.    W.,   Paper   on   Heavy   Grade   Loco- 
motives      41* 

Baggage   Cars    (see  Cars). 
Baldwin  Locoiiiotive  Works. 

2-8-2   Type,   B.   &   O.   R.    R 143* 

2-8-2   Type,    I.    C.    R.    R 346* 

2-8-2   Tvpe.   So.    Ry 476* 

4-4-2   Type,   Santa   Fe 44* 

4-6-2   Type,    B.    &    O.    R.    R 143* 

4-6-2   Type,   O.   R.   &  N.   Co 256* 

4-8-0  Type,  N.   &   W.   Ry 6* 

2-6-6-2     Type     with     Articulated     Boiler, 

Santa   Fe    102* 

2-6-6-2  Type,  Mexican  International  Rail- 
road      239* 

2-6-6-2  Type,   S.   P.  Co 406* 

Ballast   Car,    ScIf-1  )ischarging    48* 

Balanced     Simple    Locomotive     of     Maximum 

Power,  Proposed    206* 

Baltimore  &  Ohio   Railroad.  0-8-8-0  Type   Lo- 
comotive with  Superheater 183* 

Baltimore   &   Ohio   Railroad,   Coaling   Station, 

600   Ton,    Concrete    430* 

Baltimore  &  Ohio  Railroad.  Locomotive,  2-8-2 

Type   143* 

Baltimore  &  Ohio  Railroad,  Locomotive,  4-6-2 

Type   143^ 

Baltimore  &   Ohio   Railroad,   Safety   Plan 474* 

Barium    Chloride,    Process    for    Hardening...  llSt 

Basford.    G.    M.,    The    New    Apprenticesln'p.  .  105 

Beach  Car.   Storage  Battery 150* 

Beeswax,   Lubricant   for  Cutting  Copper 14Ct 

Belgium      Railway,      Flat      Car      with      Cable 

Trusses    362 ' 

Belting,    Obtaining  Length 435t 
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Bentel   &   Margedant   Co.,    Car   Sill    Pl^nti .  -  191* 

Bentley,  H.  T.,  Oxy-Acetylnj^  ,VV";eIding; /. /. .  466 

Berger  Manufacturing  Co.,  ?t'^f;lj  Storage  Bin  493* 

Bettendorf    Steel    Car   Plant..  ^ .» 152* 

Bird,    Paul    P.,    Smoke    Prevention. ,.  .,^,. ,, .     98 

Bismuth  in  Brass,   Effect  of'.'r.'.' 376t 

Blacksmiths'  Association,  Frimc^Weldihij' ^tid 

Repairing .'.'.■,■ ,; ;, 413* 

Blacksmiths'   Association,   M'etj^^i'rigs,    191S>.'.-. .  477t 

Blacksmith    Shop,   Piqce  WoH:.  ^iji 415 

Block    Signals,    Increased    Us-z  ,cf '■. 218 

Bloomington,   111.,   New  Locrnio^ive  Teiiniual  389* 

Boilermakers'    Association,    191^*  Conv^ilfion.  477t 

Books.  '  > 

Coat,  Spontaneous  Coni'bus^ion  of 379 

Engineering  Index   Anriiiat  for   1910....    251 

Heat,   by  J.    Gordon   Ogden 250 

Industrial  Plants,  by   Chas.   Day 199 

International    Fuel    Association,   Proceed- 
ings   of    379 

Locomotive  Breakdowns,   by   G.    L.   Fow- 
ler and    VV.    W.    Wood 199 

Master    Car    Builders'    Association,    Pro- 
ceedings  of    77 

Master   Mechanics'    Association,   Proceed- 
ings  of    77 

Mechanical      World      Electrical      Pocket 

Book    39 

Pocket  Book  of  Mechanical  Engineering, 

C.  M.  Samcs 77 

Poor's    Manual    of    Railroads   for    1911..   379 

Power,  by  Chas.    K.   Lucke 250 

Practical    Engineer's    Pocket    Book    and 

Diary 77 

Principles  of   Scientific  Management,   by 

F.  W.  Taylor 250 

Railway   Bridge   &    Building    Association, 

Proceedings  of   199 

Railway  Management,  by  Y..  T.  Ivatts.  .  .     77 
Report     of     Supervising     Engineers     on 

Chicago  Traction    39 

Scientific    Management    in    Railroads,    by 

Louis  E.   Brandeis 250 

Shop   Kinks    379 

Supply  Department,  by  IL  C.  Pearce....   250 
Traveling     Engineers'     Association,     Pro- 
ceedings of 77 

Westinghouse    Diary   fur    1911 77 

Boiler   (see  also  Locomotive). 

Boiler,    Articulated,    on    Mallet    Locomotive..   103* 

Boiler,   2-8-2  Type.  G.    N.  Railway 426* 

Boiler,  Class  E-6,  P.   R.   R 124* 

Boiler  Inspection.   Federal 106 

Boiler,    McClellan    Locomotive    241  * 

Boiler   Shop,   Abuse   of   Plate   in 101§ 

Boiler   Inspection   Law 1008 

Boiler  Shop,  Neglected 141§ 

Boilers,    Oxy-Acetvlene   Welding   on 259 

Boiler,   Power   of.' 70 

Boiler  Repairs,  Tools  from  France 68* 

P.oiler  lubes.  Development  of  and  Treatment  357* 

Boiler   Riveter.   Electro-Hydraulic    65* 

Bolsters    (see   Car,    Underframe). 
Bolt  Cutters  (see  Machine  Tools). 


Boring,   Turning  and  Mounting  Car   Wheels 

and  Axles  • »15 

Boring  Machine    (see   Machine  Tools). 

Boston  &  Alnany  R.  iv.,  t.tficient  Tire  Heater     72 

Boston,  Electrification  in 185 

B.   &  M.  R.  R.,  Electric  Locomotives 446 

B.  &  M.   R.   R.,  New  Shops  for '/3T 

Bowser,    S.    F.,    Equipment   in    Santa    Fe    Oil 

House  : „»^. 

Brake  Shaft   Ends,    Dies  for   Upsetting 348 

Brake  Shoes,  Test  of.  Committee  Report 330 

Brake  and  bignal  Equipment,  Committee  Re- 

port  on    4,";"  " 

Braking   Power   on   Grades,   Central   Railway 

Club  -,• 198 

Brewster,  Ohio,  Locomotive  Shops »I 

Brick  Arch,  The "OS 

Brick  Arch,   Committee  Renort  on 394 

Brick  Arch,  Value  oi 435 

Brick  Arch,  Wade-Nicholson 68 

Briquets,   Road  Test   of.   on   Locomotives 57T 

Buck,   W.   F,,   External  Throttle  Valve 358^ 

Buenos  Ayres  Railway,  Hopper  Baliast  Car..     48 
Buffalo,  Rochester  &  Pittsburgh  Ry.,  Oas-tlec- 

trie  Motor  Car •,•■■.■■,■/••••■■• 

Bullard   Machine  Tool  Co.,   48-Inch   Vertical 

Turret  Lathe 236 

Burnett,  R.  W.,  Air  Hose  Failures 45 

c 

Cab  Details  of  French  Locomotive 448^ 

Cab,    Enclosed   on    S,^iti   Fe.  ....■.■■■■■■■  ■  175 
Cab   Signaling,   Electric  •i>ystem    (English) .  .  .   468 
Canadian  Pacific  Ry.,' Ar.--^ose  Failures  on..      45 
Canadian    RacjSc    Raihvajs    Dining   Car    Em- 
ployees, Qijarters /of  •  VV  ' ' ; ooM 

Canadian  Railway,  Mij^aigfe  of ■•   ■!^^1 

Canadian   RaiUvay   filub, ,  Accounting   by   the 

Storekeepti-  : .;  i ..-,.... •   407 

Canadian    Rqi'lvay    Ciijb,    Car    Heating    and 

Ventilatior.,'  •  Develaprtents    •   498 

Canadian   ^^ai'li.'ay  Club;  'Electric  Power   and 

Its  Applio^tipp  to  Rdili-oads 117 

Canadian  Ra.'  v;ay  Club,  Tools,  Effiicency  of.   117 
Cape  Charles '^Vops,  R' Y.,  P.  &  N.  Ry....   253* 

Car  Heating • ?^, 

Car  Repairs,  Twin  Aiy  Ja4k  for 55^ 

Caracristi,    V. 'Z.,    Browstcr   Shops 81 

Card    Index  .  Headings....... 400§ 

Card  Index  Headings,  January   Number 40 

Card  Index.  He3iJings,',f'el)Vuary  Number 80 

Card  Index  Headings,  Mirph  Number 120 

Carlisle-JohASdA'  Machine  •  Tool     Co.     Speed         ^ 
Clutches,  Impi-'Dvemeht 5  'ip 443 

Air   Brake  Couplir.6.'  'Proposed   Standard  293' 
Air    Brakes,    Instrlictions   for   Inspection, 

RepailS  '  irtd  Tester  v  i 289^ 

Air  Host'  Failures'Oi) ••  -  •     45 

Body   Fian.lng,    Roclf.  Island    Steel    Pas-         ^ 

senger •' * 

Bolsters   (see  UndeVframe). 

Brake  Shoes,  Test  'of)  'Committee   Report  330 

Brake  and  Signal  Equipment,   committee         ^ 

Report  on    289 

Built  for  P.   R.   R.   in  1910 48t 

Clearance,  A  Well   Equipped 187 

Coupler   and    Draft   Equipment,    Commit-         ^ 

tee  Report  on •  •  •  ■  •   ^^^ 

Design,   American   Car  &   Foundry   Com-         ^ 

posite    Steel   Passenger 1 

Dining,  C.  M.  &  St.   P.  Railway 209* 

Dining,  Quarters  for  Employees 451  ^ 

Dumping,  So.  American 408 

Dynamometer.  110,000  Pounds  Capacity.   177 
Electric    Motor    for    Tunnel    Service,    P. 

R.  R.   342; 

Flat  of  Large  Capacity 398 

Flat,  Unusual  Type  of 362* 

Framing,    Side,    Rock    Island    Steel    Pas-         _ 

senger    •  •       3 

Framing,   Steel  Passenger  Equipment,  C. 

M.  &  St.  P.  Railway 810» 

Heating,   New    Eng.    Ry.   Club 37 

Heating     and     Ventilation,     Recent     De- 
velopments in 498 

Hopper  Ballast,  Self-Discharging,  Buenos 

Ayres  Western  Ky 48* 

Lighting,   Committee  Report 329 

Lighting    Instruction  Car  for 475 

Motor,  Gas-Electric   247* 

Motor,  Gas-Electric,  S.  L.  &  S.  F.  R.  R.  353* 

Nut   Locks   for 297* 

Passenger,  Steel,  C.  M.  &  St.  P.  Ry. . .  209* 
Passenger,   Composite-Steel,   Rock  Island 

Lines   1 

Postal,  Proposed  Specifications  for 90 

Private,   for   the   Orient 93* 

Refrigerator,    Committee    Report 3.'J4 

Roofs,  Flexible  Metallic 480* 

Safety  Appliance  Rules,  Modifications,  of  135 
Safety  Appliances,  Committee  Report  on  268 
Safety  Appliances,  Committee  Report  on  282 
Side    Framing,    Rock    Island    Steel    Pas-         ^ 

senger • 3 

Sleeping,  Ventilation  of 389 

Standards,    Revision    of.    Committee    Re- 
port on    287 

Steel,  Bettendorf  Plant 152* 

Steel,    Prices    for    Labor    and    Material, 

Committee  Report  334 

Steel,  Rapid  Growth  of 399t 

Steel  Underframes  on  Lehigh  Vallev...  112t 


Steel     Passenger     for     Tunnel     Service, 

P.   R.   R 342* 

Steel  Passenger,   Legislation   Compelling.    343^ 

Storage  Battery 150* 

Tests   of  Shapes 213^ 

'Truck,  Lever  Connection 235 

Trucks,   Experiments  with 455 

Trucks,  1  ests  of  Freight 192* 

Trucks.    New   Freight 309* 

Trucks,  Rigid  versus  Non-Rigid,  by  W.   I.  ^ 

Schlacks    255 

Trucks,    Rock   Island    Steel   Passenger...        4* 

Underframe  for  Dynamometer  Car 178* 

Underframe,   Passenger,  C.   M.   &   St   .P. 

Railway 210* 

Underframe,  Passenger,  Rock  Island 1 

Ventilation   360§ 

Ventilation   of  Sleeping  Cars 369 

Ventilator,  The  Allen 296* 

Vestibule,    Steel    Passenger 5* 

Wheel,    Nickelized    Chilled    231 

Wheels  and   Axles,   Borin?,  Turning  and 

Mounting  215* 

Wheels,   Committee   Report 335 

Wheels,     Contour    of    Tires,    Committee 

Report  on   274* 

Wheels,  Solid  Steel 64 

Wheels,   Standardization   of   Chilled  Iron  108* 

Wind  Resistance   Economies 212* 

Catalogs  38,   78,   118,   159,   200,  252,   299,   340, 

380,  419,  460,  499 

Cement  Production  in   1910 487t 

Central  of  Georgia  Ry..  Devices  for  Machin- 
ing Locomotive  Parts 130* 

Central  of  Georgia  Ry.,  Machine  for  Cutting 

Piston   Packing   59* 

Central     of     Georgia     Ry.      Upsetting     Brake 

Shaft  Ends   348* 

Central    Railway     Club,    Braking    Power    on 

Grades 198 

Central  Railway  Club,  Conservation  of  Waste  458 

Chandler,  Chas.   !>.,  Boring  Driving  Box 312* 

Chair  dars  (see  Cars). 

Chesapeake    &    Ohio    Ry.,    Locomotive    4-8-2 

Type  381' 

Chicago,  Burlington  &  Quincy  R.  R..  Locomo- 
tive Shop  at  Havelock 13* 

Chicago,    Milwaukee    &    St.   Paul    Ry.,    Dyna- 
mometer Car   177* 

Chicago,  Milwaukee  &  St.  Paul  Ry..  Locomo- 
tive 2-6-6-2  Type 90* 

Chicago,    Milwaukee    &    St.    Paul    Ry.,    Steel 

Passenger  Train   Equipment 209* 

Chicago,   Milwaukee   &  St.   Paul  Ry.,  Test  of 

Mallet  Locomotive   137* 

Chicago,    Rock    Island    &    Pacific    Ry.,    Steel 

Passenger  Equpment   1* 

Chicago.  Rock  Island  &  Pacific  Ry.,  Test  of 

Balanced  Simple  Locomotive 19 

Chicago    &    Alton    Railway,    New    Locomotive 

Terminal   389' 

ChleaKo  anrt   Northwestern  Railway. 

Air  Press  for  Rod  Bushings 487* 

Drill   Press,   Air,   for  Tool   Room 26* 

Driving  Box  Removal  Without  Dropping 

Wheels  1.''8* 

Flue  Expanders.  .Tigs  for  Making 428* 

Flue   Spacing.   New 36* 

Handy  Roundhouse  Truck 467 

Tigs  and  Methods.  New 403* 

Locomotive,  4-6-2  Tvpe 56* 

Locomotive.  2-8-0  Type 56* 

Locomotive   Terminal  at  East  Clinton...   165* 

Main  Rod  Without  Straps 99* 

Piston  Rod  Remover 428* 

Reamer  for  Bell   Yokes 428* 

Reamer  for  Injector  Throttle  Seat 214* 

Rod  Bolt  Puller 357* 

Sand  Dryer    147* 

Spring  Making  Department 255t 

Tires,   Test   of   Heating 138* 

Tool  for  Facing   Distributing  Valve 467* 

Zinc  Insertion  in   Washout  Plugs 343t 

Chicago    &   Western    Indiana    Railway.    Loco- 
motive. 0-80  Type   457* 

Chicago  Terminals,  Electrification  of 191 

Chilton,   Jos.,   ^5peed  and  Power   of  Machine 

Tools   306* 

China,  Railroads  in 26T 

Chinese  Railroads.   Mileage  of 412t 

Chinese  Railway  Club 123t 

Chuck.  Universal,   Columbia 377* 

Cincinnati,     New     (Orleans    &    Texas    Pacific 

Railway,   Apprenticeship 305 

Cincinnati,    New     Orleans    &    Texas    Pacific 

Railway.  Hanna  Stoker 121* 

Cincinnati  Planer  Co.,   Slow  Speed   Drive...   483* 
Cincinnati  Shaper  Co..  32-Tnch  Crank  Shaper  156* 

Cinders,   Analysis  of  Ash  Pan 409t 

Cinder  Pit  at  East  Clinton.  C.  &  N.  W.  Ry.  .   168* 

Cinder  Pit,  Mechanical  at  Blooniington 391* 

Cleanliness.    The   Influence    of 140§ 

Clearance  Car,  A  Well   Eauipped.  P.  R.  R..   187 
Cleveland  Planer  Works,  Planer,  Open  Side.    298* 
Cleveland    Twist    Drill    Co.,    Test    of    Twist 

Drills 368* 

Clock,  Largest  Electric lit 

Clubs,  Railroad   205 

Clutches,    Improvements   in 443* 

Coaches  (see  Cars). 

Coal    (see  also  Fuel). 

Coal  Burned  on  Locomotives.  Amount  of....   136t 

Coal  Pusher  for  Tenders 426* 

Coal  Test— Briquets    57t 


Coaling  Station   (see  Locomotive  Terminals). 
Colburn     Machine     Tool     Co.,     Drill     Press, 

Heavy  Duty 338* 

Colburn     Machine    Tool     Co.,    Heavy     Duty 

Drill  Press 75' 

Collinwood  Shops,   Oxy-Acetyline  Welding  at  203* 

(Tommittees,  Assist  The 361  § 

Committees   of   M.    M.   &   M.    C.    B.   Associa- 
tions, 1912    373 

Commonwealth     Steel     Co.     Six-Wheel     Pas- 
senger Truck 4* 

Composite  Steel   Passenger  Cars   (see  Cars) 

Concrete  Poles,   P.   R.   R 449t 

Concrete     Reinforced,     Coaling     Station,     B. 

&  0 430' 

Congress,  Railway,  25th  Year  of 127 

Consolidation,  Committee  Report  on 277 

(Controllers,     Automatic,     for     Motor     Driven 

Tools   492* 

Convention,   M.   M.  &   M.   C.   B.   Association.   451 

Convention  Season,  The  .  .^ 180§ 

Copper  Exports  from  U.   S 59t 

Copper,   Lubricant  for  Cutting 146t 

Corliss  Engine   Exhibited  in  1876 474t 

(Coupler    and     Draft     Equipment,     Committee 

Report  on    284* 

Coupler  Yokes,  Cost  of  Riveting 12* 

Coupler  Yokes,  Pneumatic  Riveter  for 12* 

Crane,   Electric   i  ruck 453* 

Crane,  Largest  218t 

Crane,  Largest  Cantilever 431t 

Crane,  Yard,  at  Havelock 19* 

Crank  Pin    (see  Locomotive   Crank  Pin). 
Crosby   Steam  Gage   and   Valve  Co.    Test  of 

Safety  Valves  363* 

Crowder,   T.    R.,   Ventilation  of   Sleeping  Cars  369 

Cuban  Railroads,  New  Terminal  for 136t 

Cuban  Railways,   Ownership 387t 

Cylinders,  C.  &  O.  4-8-2  Type 386' 

Cylinders    (see  also  Locomotive  Cylinders). 


D 

Davis-Bourneville — Cutting    Torches 62* 

Davis,  W.   P.,  Machine  Co.,  Turret  Lathe...  247* 
Delaware  and  Hudson  Co.,  Locomotive  0-8-S-O 

Type  with  Sunerheater 358 

De     Leeuw,     A.     L.,     Efficiency     of     Milling 

Cutter   397 

Dickinson.  Paul,  Inc.,  New  Smoke  Jack 309* 

Dies  for  Upsetting  Brake  Shaft  Ends 348* 

Dining  Cars  (see  Cars). 

Draft,    Front    End,    4-8-0    Type    Loco,    N.    & 

W 8* 

Dresses  Machine  Tool  Co.,  Radial  Drill 486* 

Drill  Press,   L-olburn  Heavy  Duty 75* 

Drill    Press,    Home    Made,    for    Tool    Room 

Work     26* 

Driving    Box,    Locomotive,    Sectional 356* 

du    Bousquet,    Gaston 21  § 

Dunning,   S.  H.,  New  Sand  Box 355* 

Dynamometer  Car,   C.    M.   &   St.   P.   Railroad  177* 

Dynamometer  Spring,  110,000  Lbs.  Capacity..  179* 

E 

Earnings,   Gross   for   1910 127 

Earnings.    Growth    of 374t 

Eastern    Rust   Proofing    Co..    Process 188* 

Eccentrics,    Jigs    for    Locating    Position    of. .   169* 
Economy    Versus   Capacity   of    Locomotives. .   4785 

Edison    Storage    Battery    Car 150* 

Education    and   the    Development   of  the    Ap- 
prentice            9 

Efficiency.    Locomotive    Machine 224* 

Electric    Car.    Storage    Battery 150* 

Electric    Controller    and    Manufacturing    Co., 

Automatic    Controller    493* 

Electric  Drills  and  Reamers,   Portable .'!77' 

Electric   Driven   Grinder,    Portable 196* 

Electric    Generators,    Three    Wire 34* 

Electric  Locomotives  for  the  Hoosic  Tunnel, 

B.    &    M.    Railway 446* 

Electric   Locomotive   for  Panama   Canal    ....   427 
Electric  Locomotives,  Instruction  in  Running       9t 
Electric   Motor   Cars   for  Tunnel   Service,    P. 

R.    R. 342* 

Electric   Motor   Drive    for   Planers 475* 

Electric  Motor  Driven  Machinery,  Controller 

for     492* 

Electric    Power,    Cost    of 48R 

Electric  Power  for  Railway  Shop 488 

Electric  Power.   Its  Application  to  Railroads, 

Can.    Ry.    Club    117 

Electric   Radial    Drill.    Portable 418* 

Electric    Soldering    Iron,    Calorizcd 483* 

Electric     System     of     Cab     Signalling     (Eng- 
lish)         468* 

Electric    Truck    Crane 453* 

Electric  Turntable,  Tractor  and  Engine  Haul  197* 
Electrical  Operation.  Reliable,  on  New  York, 

New  Haven   &  Hartford  R.   R 245 

Electrically    Operated    Turntables 25* 

Electrification     in     Boston 185 

Electrification,    New   Haven    Protests   Against  339 
Electrification  of  Steam  Railroads,  New  York 

Railway   Club 157 

Elevated   Railroad    to   Carry   Freight 26t 

Emerson    Superheater.    New    Header 424* 

Engine    House    (see   Roundhouse). 
Equalizers,   Car   and   Engine,    Northern    Rail- 
way   Club     157 

Erie  Railroad,   Engineer's  Name  on   Cab....     615 
Erie   Railroad,   Car,   btorage  Battery 150* 


ICxhaiist    Pii'c    2-0-0-i?    Type    Locomotive,    C. 

M.    &   S.    P.    Ry , 01* 

Exhibitors   at    Cirnvt-ntion,    Tisl    of 300 

Kxpcriment    Station,    A    Kailway 432 

Kxports    of    Iron    and    Stfrl 4l9t 

F 

Fares,    Passenger,    in    Foreign    Countries 35t 

Farlic    Locomotives   for   Heavy   Grades 42* 

Feed  Water,   Best  Method  of  Treating,  Com- 
mittee Report   on 328 

Feed  Water  Heating,  Test  of  Trevithick  Sys- 
tem       134 

Fetner,    W.    H.,    Devices    for    Machining    Lo- 
comotive  Parts    130* 

Fire   Box    (see   also   Locomotive). 

Fire    Box,    Class    E-fi,    P.    R.    R 125* 

Fire   Box.   Water  Tube,   The    McCIellan 241* 

Fire  Fighting  Apparatus  on    Locomotives....  482| 

Fire    Loss    Reduced    on    P.    R.    R 114| 

Fireless    Steam    Locomotive 440* 

Firemen.    Instruction    of.    A,    G.    Kinyon....  60 

Fires,    Forest.    Extent   of 19t 

Fitz,   IL    M.- — Instruction    Assists    Efficiency..  51 

Flange    Lubrication.    Committee    Report    on..  317 

Mat  Car,   Unusual   Type  of 302' 

Flather,    Prof.    J.    J.,    Education    of    the    Ap- 
prentice    9 

Floors    for    Shops 438 

Flue    Cutter    and    Roller 72* 

Flue    Expanders,   Jigs    for    Making.   C*    &    N. 

W.    Railway     428* 

Flux   for   Braising  Cast    Iron 131t 

Foote-Burt  Co..   Four  Spindle  Staybolt  Drill.  489* 

Foote-Rurt     Drilling     Machine 368* 

Foreign    Roads    Increase    Pay. . ; 409t 

Fosdick    Machine   Tool    Co..    Horizontal    Bor- 
ing   Machine    115* 

Foster,   Walter  H..   Co..    Drilling   Machines..  410* 
Frames     Best     Construction     of     Locomotive, 

Committee    Report     322 

Frames,    Locomotive,    P.    R.    R..    Class    E-G..  127* 

Franey,    M.    D.,    Assist    the    Manufacturers.  .  37G 

Franklin.    Ben.    A,    Experiment    Station 432 

Franklin     Mfg.    Co.,    Asbestos    Shingles    and 

Sheathing     147 

Franklin   Railway   Supply  Co.,  Box  Car  Roof  480* 
Franklin    Railway    Supply    Co.,    Power    Grate 

Shaker     384* 

Freight    Locomotive     (see    Locomotive). 

Freight.     Mechanical     Handling     of 65 

French    Eastern    Railway,    Superheater,    Cas- 
cade      31 

French     Locomotive,     Cab     Details 448* 

Frisco  Lines   (see  St.  Louis  &  San  Francisco 

Ry. 

Front    End    (see    Locomotive    Front    End). 

Front    End    Sparks,    Value    of 73 

Front  End  Temperature,  4-8-0  Type  Locomo- 
tive       8' 

Fuel    Consumption.    Ral.    Simple    Locomotives  19 
Fuel    Consumption.    Passeng-er   Locomotives..  19 
Fuel    Consumption,    Test   of   New    York   Cen- 
tral       471* 

Fuel     Consumption,     4-8-0     Type     Loco.,     N. 

&    W 8* 

Fuel  Consumption,  Test  of  Mallet,  N.   &  W. 

Ry 228* 

Fuel    Economy.    4-8-0   Type.    N.   &   W.    Ry...  8* 
Fuel     Economv.     Demonstration     of     Lehigh 

Valley   Railroad    439 

Fuel  Economy.  Locomotive,  by  A.  G.  Kinyon  66 

Fuel    Economy   of  Mallet   Locomotive 461 

Fuel   Economv,  Proper  Instruction  on.  by  V. 

C.     Randolph     392* 

Fuel   Economy.    Stoker,   Crawford 161* 

Fuel   Economy,   Stoker.   Ilanna 121* 

Fuel   Economy   Stoker,   Rait 258* 

Fuel  Economy  Stoker.  Street 232' 

Fuel    Economy,   Test   of  Briquets 57t 

Fuel     Economv,     Western     Canada     Railway 

Club     157 

Fuel    Department.    B.    &   0 427t 

Fuel    Oil,    Statistics    for    Locomotives 429 

Fuel    Test    of    Lignite 64t 


G 

Galveston.    Harrisburg  and    San   Antonio  Ry. 

Sectional    Driving    Box    on 484* 

Garland    Ventilators,    Test    of 369 

Garrett    Lcomotive     for    India 373* 

Gas-Electric   Motor   Car,    70   Ft.,    S.   L.    &   S. 

F.    R.    R 353* 

Gaston     du     Bousquet 21§ 

General    Electric    Co.    Motor    Car,    Gas-Elec- 
tric.  B.   R.    &   P.    Ry 248* 

General    Electric    Co.,    Motor    Car,    Gas-Elec- 
tric,  70    Ft 353* 

General    Electric   Co.,    New   Motor 311* 

General    Electric    Co.    Soldering    Iron 483 

General    Electric    Co.    Truck    Crane 453* 

General    Foreman's    Association    Convention, 

Proceedings   and    Papers    345 

General    Foreman's    Association    Convention, 

Subjects  for  1912   387 

German    Locomotive    Scale 190* 

Grades,    Smooth    Rail    Working    on 41* 

Grain    Elevator.    Largest    129t 

Grand  Trunk  Pacific  Extension,   When   Com- 
pleted         235t 

Grand    Trunk    Pacific    Extension 412t 

Grate    Shaker,    Power,    C.    &   0 384* 


Crates,   Design    of,   C.    &   0 384* 

Grates,    P.    R.    R..    Class    E-C 126* 

Great  Britain,  Tax  on  Motor  Cars 35| 

Great    Northern    Ry.    Locomotive,   2-8-2   Type 

with    .Superheater    424* 

Grinder.    Portable    Electric    Driven 190* 

Guide   for    Valve    Stem    Cross    Head,    Adjust- 
able         386* 

H 

Haig,   M.    H.,  2-10-10-2  Type  Locomotives...    171* 

Haig,    M.    IL,    Flange    Lubrication 317 

Ilnmdton    Machine    Tool    Co.,    Lathe,    Reliev- 
ing          444* « 

Ilanna    Locomotive    Stoker    121* 

Harriman    Lines,    Passenger   Traffic   on 116t 

Ilavelock,    Nebraska,    New    Locomotive    Shops 

at     33* 

Head  i.ights.  Electric  Compulsory  in  Georgia  112t 

Head   Lights,    High    Power    Locomotive 146 

Head   Lights,   Legal   Requirements  for 140 

Heat  Treatment  of  Alloyed   Steels 10I§ 

Heat  Treatment   of  Steels 95 

Heater.   An   Eflicient  Tire 72* 

Hobart-.Mfree   Valves  and  Cylinders  on   Mal- 
let   Locomotives    239* 

Hoffmann.   S.,    Developments  in    Superheating  201 
Iloosic    Tunnel.    Electric    Locomotives    for .  .    446* 
Horsepower,   Curves  of  Mean   Effective   Pres- 
sure         341* 

Hose,   Coupling,    Proposed    Standard 293* 

Hose    Failures,    Air    Brake 45* 

Hot   Bearings,   an   Alarm    for 280t 

Hub    Liner.    Adjustable,    for    Driving   Wheels     35* 

Hump,    Mechanical,    P.    R.    R 145* 

jiydro-Pneumatic  Radial   Drill 410* 

I 

Illinois    Central    Railroad,     Locomotive    2-8-2 

Type,   Superheater    346* 

Illinois   Central    Railroad,    Safety    Record    on  213t 

India,   Garrett  Locomotive   for 373* 

Indianapolis      Machine      Tool      Co.,      Turret 

Lathe     194* 

Industrial    Education     9 

Initiative,    Blocking    441§ 

Inspection,     Boiler    Federal     Law 106 

Inspection    in    Outside    Shops 265§ 

Institute    of    Civil    Engineers,    Heavy    Grade 

Locomotive     61§ 

Institution    of   Civil    Engineers,    Smooth    Rail 

Working   on    heavy    Grades 41* 

Institution     of    Engineers    and    Shipbuilders, 

Paper    on    Machine    Tools 306* 

Instruction    Assists     Efficiency 51 

Instruction   on   Fuel    Economy 392* 

Instruction   in   Running   Electric   Locomotives  9t 
International       Railway       Congress      Reports 

Overlooked     60§ 

International      Railway      Genera!      Foreman's 

Association,    Proceedings    and    Papers 345 

International    Railway    Congress.    Reports    on 

High    Speed    Locomotives    27 

Iron    Car  Wheels,    Standardization   of 108* 

Iron    Ore,    Newfoundland 366 

J 

Jacob-Shupert  Fire  Box.   Low  Water  Test  of     60§ 
Jacob-Shubert    U.    S.    Fire    Box    Co.    Organ- 
ized       mi- 
Japan.    First    Railway   in 235t 

Jones    Positive    Nut    Lock 297* 

Johns-Manville     Co..     H.     W.,     New     Piston 

Packing 417* 

Johnston,    W.    E.,    Proposed    Balanced    Sim- 
ple,   Maximum    Power    Locomotive 206* 

Jordan.  J.  G.,  Frame  Welding  and  Repairing  413* 
Journal    Box   on    Non-Rigid   Trucks 255* 

K 

Kennicott   Co..    Automatic    Water   Weigher..    378* 

Kelly,  J.   W..   Flue   Failures 36* 

Killam,     W.     S..     Standardization    of    Chilled 

Iron    Car   Wheels    108* 

Kinyon,   A.   G.,   Locomotive   Fuel    Economy. .      66 
Kropidlowski,   V.  T.,   Heating  Driving  Wheel 

Tires     138* 

L 

Lake    Shore    &    Michigan    Southern    Railway, 

Oxy-Acetyline  Welding   203' 

Lamb    Electric    Co.    Portable    Electric    Radial 

Drill     418* 

Landis    Machine    Co.,    Solid    Adjustable    Die 

Head    114' 

Landis   Machine   Co.,   Threading   Machine...    367' 

Lassiter    Hydro-Pneumatic    Drill 410* 

Lathe    fsee   Machine  Tools). 

Law — Boiler   Inspection    100§ 

Law,    Federal    Boiler    Inspection 106 

Le  Blond,  R.  K.,  Machine  .Tool  Co.,  Attach- 
ment for  Cutting  Square  Holes 497* 

Leeds  Forge   Co.,  Ltd..  Car,  Hopper  Ballast.      48' 

Leeds  Forge  Co.,  Ltd.,  Car,  Private 93* 

Legislation   Proposed   Steel   Passenger  Cars.  .    343 
Lehigh  Valley  R.  R.,  Fuel  Economy  Demon- 
stration        439 

Lehigh   Vallev  R.   R.,   Steel  Underframes  on 

Freight   Cars    112t 

Lehigh    Valley   R,    R,,   Ties,    Stamping   Dates 
on    139t 


Lens,   Frcnsel,   In   Railroad  Service 457 

l.ibby  Turret   Lathe 194' 

Lift  Shaft  Bearings,  Devices  for  Turning.,.   130* 
Lighting     Passenger     Cars,     Committee     Re- 
port on    329 

Lighting,  Train,   Instruction  Car  for 47f» 

Lignite,    Briquctting,    Investigating 378t 

Lignite,  4-G-2  Type  Locomotive  Arranged  for 

Burning     256* 

Lima   Locomotive  and  Machine   Co.,   Fireless 

Steam  Locomotive    449* 

Linde   Air   Products   Co.,    Welding   at   Collin- 

wood   Shops    203* 

Locomotive   Hub    Liner,   Adjustable 35* 

Locomotive   Smoke  Prevention 98 

Locomotive    Superheater    Co.,    Developments 

in    Superheating    201 

Locomotive   Temiliialfi. 

Cape  Charles^   Va.,  N.  Y.,  P.  &   N.   Ry.  253* 
Chicago   &    North    Western    Ry.    at   East 

Clinton    168* 

Cinder  Pit  at   East  Clinton,  C.  &  N.  W. 

Ry 168* 

Cinder  Pit,  Mechanical,  at  Bloomington .  .   391* 

Coaling   Station    at    Orangeville 223 

Coaling     Station      Reinforced     Concrete, 

B.  &  0 430* 

New   Durham,    New    York  Central 301* 

Oil  House  at  Topeka 52* 

Orangeville,   P.    R.    R 219* 

Pits,    Engine,    Excellent .'190* 

Powerhouse   at  Orangeville 222* 

Roundhouse  at  Bloomington 389* 

Roundhouse   at    Brewster 89* 

Roundhouse   at    East   Clinton 165* 

Roundhouse  at  Orangeville 219* 

Repair  Equipment  for  Roundhouse,  Com- 
mittee  Report  on 272 

Sand   Dryer,  Cheap  and   Effective,  C.   & 

N.  W.  Ry 147* 

Smoke  Jack,   l\ew   Design   of 309* 

Smoke     Preventing     Devices     for     Firing 

Up,    Conmiitee    Report  on 320 

Turntable,  Tractor  and  Engine  Haul....    197* 

Turntables,    Electrically    Operated 25* 

Water  Columns,  Resistance  to  Flow  in..   259t 

Water   Weigher,    Automatic 378* 

LocomotiTeH. 

0-8-0  Type,  C,  &   W.   I.   Ry 457' 

3-6-0  Type,  English 408t 

2-6-2   Type,   Tabular  Comparison 262 

2-8-0  Type,   Tabular   Comparison 261 

2-8-2  Type  E.  &  O.  R.  R 143* 

2-8-2  Type,  G.  N.  Ry 424* 

2-8-2  Tvpe,   I.   C.   R.  R 346* 

2-8-2  Type,  M.  P.  Ry 437* 

2-8-2    Type,    So.    Ry 476* 

2.8-2   Type,  Tabular  Comparison 261 

4-4-2  Type,  Santa  Fe 44* 

4-4-2    Type,    P.    R.    R 125* 

4-4-2   Type,   Tabular  Comparison 263 

4-6-0  Type.   P.   &  L.   E.   R.   R 366* 

4-6-0   Type,   Tabular  Comparison 263 

4-6-2  Type,  B.   &   O.   R.   R 143* 

4-6-2    Type,    Superheater,    C.    &    N.    W. 

R.    R 56* 

4-6-2  Type,  M.,  St.  P.  &  S.  S.  M.  Ry..   310* 
4-6-2  Type,  Superheater,  New  York  Cen- 
tral Lines 133* 

4-6-2  Type  O.  R.  &  N.  Co 256* 

4-6-2   Type,  Proposed   Balanced  Simple..   206* 

46-2   Type,   Tabular  Comparison 262 

4-80   Type,    N.    &   W.    Ry 6* 

4-8-2   Type,    C.   &  O.    Ry 381* 

0-8-8-0   Type,    Superheater,   B.  &   O.   Ry.    183* 
0-8-8-0  Type,  Superheater,  D.  &  H.  Co.  .   358 
2-6-6-2  Type,  Articulated  Boiler,  Santa  Fe  102* 

2-6-6-2  Type  C.    M.   &  S.   P.    Ry 90* 

2-6-6-2      Type,      Mexican       International 

Railroad    239* 

2-6-6-2   Type,   S  P.  Co 406' 

2-8-8-2   Type   S.   L.   &   S.    F.    Ry 50* 

2-8-8-2   Type,  Test  of,   N.   &  W.   Railway  228* 

2-10-10-2    Type,    Santa    Fe 171* 

Ash  Pan,  6   Hopper,  G.   N.  Railway 426* 

Boiler   Articulated    102' 

Boilers.  Flue  Soacing,  A  New  Plan  for.      36* 

Boiler  Inspection   Bill 106 

Boler,    McCIellan    241* 

Boiler,  N.  &•  W.    Ry.,  4-8-0  Type 7* 

Boiler,    P.    R.    R.,    Class   E-6 124* 

Boiler,    Oxy-.\cetyline   Welding  on 250* 

Boiler   Performance,    tligh    Speed 28 

Boiler,   Power   of 70 

Boilers,     Design,     Construction     and    In- 
spection  of,    Committee   Report  on....   279 

Brick    Arch    440§ 

Brick    Arch,    The 394 

Brick  Arch,   Test   of,   on   Mallet 471* 

Brick    .'\rch.    Value    of 435 

Brick    Arch,    Wade-Nicholson 58* 

Building    in    Scotland..    202t 

Cab  Details,  P.  L.  &  M.  Railway 448* 

Cab,  Enclosed  on    Santa   Fe 175* 

Cab   Signaling,    Electric   System   for 468* 

Changing  Engines,  Time  Required  for.  .      94";- 

Coal  Pusher,  G.  N.  Ry 426» 

Contrasted   Oddly    30.-.' 

Crank  Pins.   When  to  Be  Condemned...     11 

Cylinder   Performance,   High    Speed 29 

Cylinders,  C.  &  O.,  4-8-2  Type 386* 

Cylinders,   Hobart-.\lfree    240* 

Cylinders,    When    to    Be    Rebored 11 

Cylinders,    When   to    Be   kebushed 11 


LocoiiiotiveN    fCoiitiiiiicil). 

Design,     No    Uniformity    in 30 

Design  for  Heavy  Grades 41* 

Details,    Foreign    30 

Detals,   Poorly   Arranged 180§ 

Diesel    Oil   Engine 485t 

Dimensions  of  High  Si)eed--Table 28 

Dimensions,  Tabular  Comparisons  of. . . .   2G0 
Driving  Axles,    When  to    He   Conrlcmned     11 

Driving    Box,    Boring    ' . . . .   312* 

Driving    Box,    Lubrication 214 

Driving     Box,      Process     for     Kcmoving 

Without    Dropping    Wheels 18S* 

Driving    Box,    Sectional 35fi ' 

Driving    Box,    Sectional 484* 

Driving   Wlieels,   Cushioned,   for  Electric 

Drive   447* 

Eccentrics,  Jig  for  Locating 169* 

Economy  versus   Capacity 478§ 

Economy  vi-ith  Mallet  on  New   York  Cen- 
tral       471* 

Electric    for    Panama 17!l 

Electric  for  Panama  Canal 427 

Electric    for    Hoosic    Tunnel.    11.    &    M. 

Uaihvav    446  * 

Electric,    P.    1^    R 13Ct 

Exhaust     Pipe,     Flexible,     2-0-6-2     Type, 

C.    M.    &    S.    P.    Ry Ol*^ 

Failures,   Northern   Railway   Club 499 

Failures,    Philosophy    of    479§ 

Farlie   for   Mexico 344* 

Fairlie    on    Heavy    Grades 41* 

Feed    Water,    Best    Method    of    Treating. 

Committee   Report    328 

Feed  Water  Heating,  Trevithick  System.  134 

Firebox,    N.    &    W.,    4-8-0    Type 7* 

Firebox,    P.    R.    R.,    Class  E-6 125* 

Firebox,    Jacob    Schupert,    Test    of 61§ 

Fireless   Steam    449* 

Flange   Wear,   Committee   Report   on. . .  .    317 

Flue    Spacing,   A   New   Plan   for 35t 

Frame    Welding  and   Repairing 413"^ 

Frames,    Best    Construction    of,    Commit- 
tee   Report    322 

Frames,    C.    M.    &    St.    P.    Ry..    2-6-6-2 

Type 90* 

Frames.    P,    R.    R.    Class    E-6 127' 

Front  End,  Van  Horn-Endsley 33* 

Fuel    Consumption    19 

Fuel  Consumption,   Bal.   Simple 19 

Fuel   Economy   37 

Fuel   Economy,   A.   G.   Kinyon 66 

Fuel     Economy,     Demonstration,    Lehigh 

Valley    Railroad    439 

Fuel   Economy,  Pitt.  Ry.  Club 37 

Fuel,    Oil    Consumption 69t 

Fuel,    Oil,    Statistics 429 

Fuel,  Tests   of   Lignite 64t 

General   Dimensions  of  High  Speed 28 

Grate  Area  for  Heavy  Grades 43* 

Grates  C.   &   O..   4-8-2   Type 384* 

Grates.  P.   R.  R..   Class  E-6 12.^-^ 

Guide  for  Valve  Stem  Crosshead,  C.  &  O.  386* 
Head   Lights,   Change  Location   on   Erie.    123t 

Head    Lights,    High    Power 146 

Head     Lights,      Minimum     Requirements 

for,  Committee  Report  on 280 

Heavy    Grade    615 

Heaviest.  4-4-2  Type,  Santa  Fe 44* 

High   Speed    27 

High    Speed,    Development    of 20§ 

Hub   Liner,    Adjustable 36* 

Increase    in     Weight    on     Baltmore    and 

Ohio    184 

Journal    Boxes,    Grease    Feed    for 485* 

Large   Order    71t 

Largest  Simple    381* 

Lubrication,    Cen.    Ry.    Club 76 

Lubrication,   Driving   Box    21 

Lubrication,    Driving    Boxes 214 

Lubrication,     Cylinders,     Committee     Re- 
port   on     27G 

Lubrication,    Flange,    Committee    Report.   317* 

Lubrication — Oil   versus  Grease 140§ 

Lubrication    with    Superheat,    Committee 

Report   on    395 

Machine   Efficiency,  A.  S.  Williamson 224* 

Mallet,    Service  of 461 

Mallet,  Tabular  Comparison 260 

Mallet   Tvpe   Condemned 42* 

Main   Rods,   Welding 22 

Maintenance    Practices    10 

Maxmum  Life   of  in  Russia 147t 

Mean    Effective   Pressure,   Curves   of 341* 

Mountan   Type,   The 400§ 

Narrow   Gauge,   India 373* 

Oil   Fuel.  Advantages  and  Disadvantaees  359 
Piston    Heads.    When    to    Be   Renewed. .      11 
Piston   Rod  Remover,   C.  &  N.   W.   Ry..   428* 
Piston  Rods  and   Cross   Heads,   FormuUe 

for.  Committee  Report 326* 

Piston  Rods,   When   to   Be  Condemned..      11 
Pop   \'alves,   Measurements  of  Discharge  363* 

Ratios   for    High    Speed 29 

Ratios,    Tabular   Comparison   of 260 

Repair   Practices    Awakening   to   the   Im- 
portance  of    '. 21 S 

Repair   Shops   at    Havelock 13* 

Reports  at   International   Congress 60§ 

Rod  Bushings,  Air  Press  for 487* 

Rods,    Main    and    Side,    Committee    Re- 
port on    277* 

Rod,    Main,    without    Straps 99* 

Sand  Box,   New  Design 355* 


|j4»(.*(»iiiof  i^  fM     (^Coiitiiiiiotl). 

Scale,  The  Schenck 190' 

Screw   Reverse   Gear,   C.   &  0 387* 

Service,    C.   &    N.    W.,   4-6-2   Type 06* 

Service  with   Mallet  on   New   York  Cen- 
tral    471" 

Smoke     Preventing     Devices     for     Firing 

Up,  Committee  Report  on 320 

Sparks,   The    Value    of 73 

Standard   High    Speed 28 

Steam  Pipes,   S.   L.   &  S.   t.   Ry 50' 

Steam  Pipes,   Outside 134* 

Stoker,   Crawford   Underfeed 161" 

Stoker,    Hanna    121* 

Stoker,    Rait    258* 

Stoker,   Street    232* 

Stoker,    Tests    of    Crawford 164 

Stokers,   Automatic    141§ 

Stokers,   Development,   Automatic 396 

Stokers,    Mechanical,    Committee    Report 

on 267 

Superheated      btcam,      Performance      of. 

Paper  at   M.   M.  Assoc 2C9 

Superheater   Boiler   Abroad 29 

Superheater,    Cascade    31 

Superheater,    C.    &    N.    W.    R.    R 56* 

Superheater,     Maintenance     and     Opera- 
tion   of    477 

Superheater,    Test    of    Mallet 471* 

Superheater,   Thomsen   and   EInser 445* 

Superheaters,    Increase   in    Use    of 71 

Superheaters    Popular    Abroad 29 

Superheating,     Developments    in,    by     S. 

Hoffman    201 

Tabular   Comparson    of    Types 260 

Test    of    Mallet    on    New    YorK    Central 

Lines    471" 

Tests,   4-4-2  Type  at  Altoona 349' 

Tests,   4-8-0   Type,   N.   &   W.   Ry 8* 

Tests,  4-8-2  Type,  C.  &  0 381* 

Tests,  Bal.  Simple,  C.  R.  I.   &  P.  Ry...      19 

Tests,  Mallet,  C.  M.  &  St.  P.  Ry 137* 

Tests,    Dynamometer    Car    for    C.    M.    & 

St.    P.    Railroad 177* 

Tests   of    Feed    Water    Heater 134 

Tests  of  Mallet.  N.  &  W.  Railway 228' 

Tests   of    Superheater 269 

Tests   on  Lehigh   Valley  Railroad 439 

Tests,    Saving   by    Superheating 202 

Tests    with    Briquets 577 

Three-Cylinder   Freight    Recommended..  .     43* 

Throttle   Valve,    Buck   External 358* 

Tires,    Steel,    Committee    Report 325 

Tractive    Effort,    Acceleration    Problem..   421* 

Trailer    Truck,    P.    R.    R i26» 

Tubes,    Development    of 257* 

Turbine    337' 

Valve  Bushings,  When  to  Be  Renewed..      11 

Valve  Gear,  Pilliod 22* 

Valve   Gear,   Pilliod    Style    B 452* 

Valve  Gears,   Accuracy   of 314§ 

Valve   Gears,    Variable   Lead   Attachment 

for    494» 

Valve   Stem,   When   to    Be   Condemned..      11 
Valve  Stem  Guide,   New   York  Central..    133* 

Water    Consumption    19 

Weight,   Limit    of 180§ 

Wheel   Centers   and  Tires 47 

Lubrication,    Flange,  Committee    Report   on..   317 
Lubrication    of    Locomotive    Cylinders,    Com- 
mittee  Report    276 

Lubrication   of   Locomotive  Valves,   Cen.   Ry. 

Club     76 

Lubrication     of     Locomotives     Using     Super- 
heat,   Committee    Report   on 395 

Lubrication,    Oil   versus   Grease 140§ 

Lucas    Machine    Tool    Co.,    Boring    Machine. 

Horizontal     148* 

M 

Machine   Tool   Builders'  Association,   Officers  454t 
Machine   Tools. 

Arrangement  at  Brewster   Shops 86* 

Attachment   for   Cutting    Square   Holes. .    497* 

Bolt    Cutter,    Die    Head    for 114t 

Bolt  Cutter.   Motor  Driven 113* 

Boring    Machine,    Horizontal,    Fosdick.  .    115* 

Boring   Machine.    Horizontal 148* 

Control    of.    Importance    in    Design 227§ 

Controllers   for  Motor   Driven,   Automatic   492* 

Conversion,    An    Interesting 3S8* 

Cutter    Head     73* 

Cutter  Head.   Improved    459* 

Cuttin^-oflf    Machine     74* 

Cylinder    Boring    Machine    376* 

Demonstration    of    at     Y''ale 46t 

Drill    Press,    Colburn    75* 

Drill     Press,     Heavy    Duty 338* 

Drilling    Machines.    Hydro-Pneumatic. . .   410* 

Drilling    and    Tapiiing    Machine 454* 

Duplex  Rod  Boring  Machine.  Newton.  32" 
Electric  Drills  on  Reamers,  Portable...  377* 
Eo'iipnient    for    Roundhouse,    Committee 

Report    on 272 

Feed  and   Sneed   Boxes  on   Boring   Mill.   149* 

Grinder.    Po'rtable    Electric    196* 

Keyseat    Miller     415* 

Lathe,     Cabinet     Turret     with      Friction 

Geared     Head      496* 

Lathe,      Hi^h      Duty,      American      Tool 

Works    Co.     107* 

Lathe,    New    High    Duty 243* 

Lathe,    Turret     247* 


Macliiue   TooIn    (ronliiiiKMl). 

Lathe,   Turret,    Combination    246* 

Lathe,    Turret.    Libby 194* 

Lathe,    Relieving    444* 

Lathe,    16inch    Morris 450* 

List    of    at    Brewster 88" 

List    of    at    Cape   Charles    Shops 253* 

Location   and  Arrangement    of   at    Have- 
lock           15* 

Milling   Machine,    Horizontal    295* 

Milling   Machine,    \'ertical    and   Horizon- 
tal         Ill* 

Multiple    Spindle,    All    Geared 411* 

Planer    Attachment,     A    New    Radius...   196* 
Planer,    Cincinnati,    Slow   Speed    Drive. .    483* 

Planer.   Four-Side  Car  Sill 191* 

Planer,    Open    Side 298* 

Planers.    Aluminum   Pulleys   on 375 

Planers,   Motor   Drive  for 475* 

Radial    Drill     Dresses 486* 

Radial  Drill.  Portable  Electric 418* 

Riveter     Electro     Hydraulic 65* 

Rod  Boring  Machine,   Duplex,  Newton..      32" 

Saw    and    Burring    MacTTine 116* 

Saw.  Cold  Metal \ 495' 

Saw.    Concave    Blade    1 89* 

Shaper,    Back    Geared    Crank 116* 

Shaper    Crank,    Back    Geared 338* 

Shaper,    32-inch,    Back    Geared,    Crank..    156" 
Shaper,   Motion,   Ouick  Return   Crank..  .442*3: 

Shaper,   Universaf 242* 

Shapers,     Stockbridee    Motion 416* 

Slotter,    24-inch   Crank    158* 

Speed   Boxes,   Eight  Change In^' 

Speed    Box,    Bullard    Turret    Lathe 237* 

Speed   and    Power    of 306* 

Staybolt  Drill.  4  Spindle 489* 

Surface     Milling    with     Horizontal     Bor- 
ing   Machine    148* 

Swing    Saw.    Electrically    Driven 36* 

Tests    for    Power    300* 

Test    of    Twist    Drills 368* 

Threading   Machine,    Landis 367* 

Triumph     of     400§ 

Turret     Lathe.     Highly     Developed     Ver- 
tical        236* 

Machining.    Locomotive   Piston   Head.   Record  245* 
Mail,  Compensation.   Railroads  for  Handling.  197t 
ALiin   Rods    (see   Locomotive   Main   Rods), 
Maintenance,     Locomotive  —  Standard     Prac- 
tices           10 

Mallet    Compound   Locomotive    (see   Locomo- 
tives). 
^L■^llet   -\rticulated    Locomotives,    Service   of.    461 

Manuf  act  urine    by    Railroads. . .'. 2275 

Markel,    C,    Main    Rod    without    Straps 99* 

^larkel,    C,    Special    Shop    Devices 467* 

Markland,     W.     H.,     Boring.     Turning     and 

Mounting  Car  Wheels  and  Axles. 215* 

Massachusetts    Institute    of    Technology,    Fi- 
nances   of     187t 

Massachusetts    Institute    of  Technology,   Test 

of  Pop  Valves 363* 

Master   Car  Builders^  Association. 

Brake  and  Signal  Equipment 289* 

Brake  Shoes,  Test  of 330 

Cars,    Refrigerator     334 

Committees  for  191 2    375 

Coupler    and     Draft     Equipment 284* 

Lumber     Specifications     337 

Officers.    Election   of    282 

Pipe   and   Connections  for  Steam  Heat..   335* 

President's     Address     281 

Prices  for  Labor  and   Material  for  Steel 

Cars     334 

Rules    for    Loading    Material 294 

Safety     Appliances     282 

Secretary's    Report     281 

Sprines  for  Car  Trucks 337 

Standards.    Revision    of    287 

Tests,  Revision  of  Code  of 283* 

Train    Liehting     329 

Treasurer's    Report    282 

M'hcels.    Car    335* 

Master   Mechanic,    Be   Fair   to 315§ 

Master    Meelianics*    Association. 

Committees    for    1912 375 

Feed  Water.   Best   Method  of  Treating..   328 

Flange   Lubrication    317 

Locomotive    Frames,     Best    Construction 

of     322 

lubrication.    Flange     317 

Mechanical    Stokers    267 

Officers.    Election    of    267 

Piston  Rods  and  Cross  Heads,   Formulae 

for 326* 

President's    Address    3fifi 

Safety     Appliances      268 

Secretarv's    Report     967 

Smoke    Preventinsr    Devices    320 

Steel    Tires    325 

Superheated    Steam    Locomotive 269 

Treasurer's    Report    267 

Maxfield.  H.   M.,  Layout  for  Locomotive  Re- 
pair   Shop    ■ ■  ■  •  •   113 

McAuliffe.    Eugene.    Advantages   of   Od    Fuel 

for    Locomotives     359 

I^rcClellan.   Locomotive   Boiler    241 

McKeen.    W.    R.    .Jr..    Results    of    Wind    Re- 
sistance    Economies     212 

McWood  Address  at  M.   C.   B.    .\ssociation . .   281 
Metal    Roof    for    Box    Cars,    Franklin    Rail- 
way Supply  Co 480* 


Mexican    Intcrnaiional   'Railroad.    Mallet    I.o- 

coinotivcs 239* 

Mexican  Railway.  l-iH-»»niolive,  Double  Kn«lcd  'iH' 

.Mileage   ui    Double  Tr.ick 98 

Milling    Cutlers.    Tlie    Klfieency    of X'.)7 

MillniR    Machine    ("ice    Machine   Tools). 
Minneapolis.    St.    l*aul    &    .^ault    Slt\     .Marie 

Railway.     Locomotive     4-n-2     Type.' .'iK)* 

Missouri    Pacitie    Railway.     Locomotive    2-S-2 

Tyjte    with    Superheater     437* 

Morris,    J.     It..     Machine    Tool    Co..    10-inch 

Lathe 1.W 

Motor  Cars.  GasKlectric.   H.    R.   &    P.   R.    R.   248* 

Motor    Cars.    CiasKlectric.    70    Ft 3.'>3* 

Motor.    Commtitating    Pole    of    New    Type..    311* 
Mott  Sand  Blast   .Manufacturing  Co.  Machine  195* 

Mountain  Type   Locomotive.   C.  &  O.   Ry .'JSl* 

Mountain     Tvpe     Locomotive.     The 4005 

Multiple   Spindle    Drill.    .Ml   Geared 411* 

N 

National    Foundry   Association.    Education    of 
the     Apprentice     9 

\aval    Statistics    54 

Ncalc.   J.    v..    Solid    StccI    Wheels 54 

Now   Kngland    Railway   flub.    Scientific   Man- 
agement        498 

New   York   Central    and    Uu<l-;on    River    Rail- 
road   Test    of    Mallet    Locomotive 471* 

New  York  Central   Lines — Fourth  Apprentice 
Inst'-t'ctors*    Conference    105 

New    York,    New    Haven    &    Hartford    R.    R. 
Twin   v\ir   Jack   for  Car   Repairs.    55* 

New   York,    Philadelphia   &    Norfolk    Railway 
Shops   at   Cape   Charles,    Va 253* 

New    York    Railroad    Club,    Electrification    in 
Boston 185 

New    York    Railway    Club,    Electrification    of 
Steam  Railroads 157 

New    York    Railroad    Club,    Layout    of    Loco- 
motive   Shoi>    113* 

New  York  Railroad  Club.  Tool  Steel 498 

Newton    Machine    Tool    Works,    Cold    Metal 
Saw     495* 

Newton  Machine  Tool  Works,  Cold  Saw  Cut- 
ting-ofF   Machine    74* 

Newton   Machine  Tool  Works,  Cylinder  Bor- 
ing   Machine    37fi* 

Newton    Machine    Tool    Works,    Drilling    and 
Tapping    Machine 454* 

Newton    Machine   Tool    Works.    Duplex    Rod 

Boring  Machine    32* 

Newton    Machine    Tool    Works,    Milling    Ma- 
chine       Ill* 

Newton    Machine    Tool    Works,    Milling    Ma- 
chine. Horizontal    295* 

Newton     Machine    Tool    Works,     Saw.    Cold 
Metal.   Concave    Blade    189* 

Newton  Machine  Tool  Works,  Slotter 138* 

Newton   Machine   Tool  Works,   Vertical   Key- 
seat   Miller    415* 

Nickel-Chrome     Chilled     Car     Wheel      Co- — 
Wheels    231 

Nichols.  Geo.   P.   &  Bros.,  Turntable  Tractor 
and    Engine    Haul    197* 

Night  School  for  Apprentices,  C.  N.  O.  &  T. 
P.    Ry 305 

Norfolk    &    Western    Ry.     Locomotive,    4-8-0 
Type     6* 

Norfolk     &     Western     Ry.,     Test     of     Mallet 
Locomotives 228* 

North    Eastern  Railway   (England),   Cab   Sig- 
nalling       468* 

Northern    Railway   Club,    Engine   Failures. . .   499 

Northern  Railway  Club.   Equalizers.   Car  and 
Engine    157 

Northern  Railway  of  France.  M.  d'l  Bousquet     21  § 

Notes,  Business 38,  79.  119,   IPO.  200.  252.  2*»9 

340,   380,    430,    460,    500 

Notes.   Convention    2645 

Nut  Locks,   Improvements  in 297* 

Nut   Tappers    (see    Machine   ToolsL 

o 

Oil    Burning    Passenger    Locomotives,    2-6-6-2 

Type     406* 

Oil   Cup,   Automatic.   Loose   Pulley 337* 

Oil.    Increased   L*se   of  on    Railroads 4fi6 

Oil.    Texas    Lines    using    459 

Oildae    249* 

Oil    Fuel    for    Locomotives    69t 

Oil.    Fuel    for   Locomotives,    Advantages   and 

Disadvantages    _ 359 

Oil    House   at   Haveloc'k 17* 

Oil   House   at  Topeka 52* 

Oregon     Railroad    &    Navigation     Co..     4-6-2 

Type  Locomotive    256* 

flrganization    Assists    Fuel    Economv 66 

Oxy- Acetylene.    Cost   of   Cutting  with 63 

Oxy-Acetylene.    Cutting    on    Battleship   Maine  4fi5i' 

Oxy-Acetylene    Cutting    Torch    62* 

Oxy-.^cetylene   Weld'ng   on    Boilers 259* 

Oxv-Acetvlene   Welding,   Saving  by,   L.    S.  & 

M.    S.    Ry 203* 

Oxv-Acetylene    Welds.    Strength    of.    Bulletin 

on    245 

Oxv-Acetvlene     Weldine.     Western     Railwav 

Club    /. r 466 

P 

Packing,    Piston,    Tool    for    Turnine 130* 

Paint   Indicates   Temperature  by  Colors 409t 


Paint,    to    Remove   from    Iron,  ComiMJsition. .   24»* 

I'aint    Spruying.    Machine    for.... 195* 

Panama   Canal,    Kliclric    Loconiolivc    for. . .  .    179 

Panama  Canal,    EK-clric    Locomotive    for 427 

IVinnma   Canal.    Record    Excavating 4S5t 

I'aii?*,    LyfMis  \'    Mediterranean    Ry..   Cab   De- 
tail   of    Loctitmitive    44s' 

Passengers  Carried  in  Greater  New  York...  flSt 
Passenger   Cars    (see   Cars), 

Passenger   Cars,    Air  Jack    for    Repairs ah' 

Passenger    Fares   in    Foreign   Countries 35t 

Pa*)Scnger    Locomotive    (see    Loconiolive). 

Parses  Compulsory   in   Utah 288t  ^ 

I'ennNylvniila  Rnilroatl. 

.Automatic   Gate   Register lit 

Boring,      Turning      and      Mounting     Car 

Wheels  and  Axles,  by  W.  H.  Markland  215* 
P.ridge   Across    East    River,    Pr.»[>ose(L  .  . .      35t 

Car.    Instruction    in   Train    Lighting 475 

Car    Shops    26t 

Cars,    Electric  Motor  for  Tunnel   Service  342* 

Clearance  Car    187* 

Concrete     Poles     449t 

Hump.    Mechanical    145* 

Jersey   City  Terminal   to  be    Retained —   235t 

Locomotive,    Electric    136t 

Locomotive.    4-4-2   Type.  Class   E6 124* 

Orangeville    Locomotive  Terminal 219* 

Prizes    for    Good    Track 431 

Punctuality    of    18-Hour    Service 457 1 

Relief    Funds     64t 

Relief   Fund    System    115 

Stoker.    Locomotive,  Crawford 161* 

Terminal   Improvements  at   Philadelphia.      55t 

Time    to    Build    New    Station 24t 

Track   Scale,   New   Design   of 145* 

Tunnels    in    New    York.    Leneth    of 36t 

Test   of   Simple    4-4-2  'Type    Locomotive.  .349* 
Pension  System   Extended  on   Harriman  Lines  409t 

Peru,    Central   Ry.   of.   Locomotives  on 43* 

Personals 38,  78.  118.  159.  199.  251,  299, 

340.    379.    419.    459.    499 
Ph'la^lelphia    Improvements    at    Broad    Street 

Station    55t 

Philosophy    of    Engine    Failures 479§ 

Piece    Work    in    the    Blacksmith    Shop 415 

Pilliod   Locomotive   \'alve   Gear 22* 

Pipes   Lined    with    Lead 377t 

Piston    Head    Machining    Record 245* 

Piston    Packing.    A    New 417* 

Piston    Packing   Rings.    Machine    for   Cutting     59* 

Piston   Rod  Remover.   C.   &  N.   W.   Ry 428* 

Pi'^tc-ns.      Rods     and     Cross.ieads.      Formulse 

for.    Committee   Report   on    326* 

P'ts,   Roundhouse,  Excellent  Design    390* 

Pittsburgh  &  Lake  Erie  Railroad,  Locomo- 
tive   4-6-0    Type    366* 

Pittsburgh     Railway     Club,     Development    of 

Boiler   Tubes    257* 

Platinum.    Price    of 231t 

Pop  \'alves.  Measurements  of  Discharge  from  363* 
Porter.  H.  K.,  Co.,  Locomotives  Contrasted.  305* 
Postal     C  ars     f?ee     Cars). 

Power,   Distribution  at  Brewster  Shops 88* 

Power  of  Machine  Tools 306* 

Power    House    at    Brewster    Shops   87* 

Power   House   at   Havelock 17* 

Power   House  at   New   Durham 304* 

Prices    for    Labor    and     Material     for     Steel 

Cars.    Committee   Report   on 334 

Private  Cars  (see  Cars). 

Proeress    During    the    Year 226§ 

Pullman  Co..   Steel  Passenger  Cars,  C.   M.   & 

St.   P,    Railway 209* 

Purdue  University,  Test  of  Superheated 
Steam     269 

Q 

Queen  Citv  Machine  Tool  Co.,  Quick  Return 

Crank     Shaper     Motion     442*? 

Queen  Citv  Machine  Tool  Co.,  Shaper,  Back 
Geared   Crank    338* 

R 

Radium,   Large  Purchase  of 59t 

Radium,    Price    of 9t 

Rait  Locomotive  Stoker 258' 

Railroad     Master     Blacksmiths*     Association, 

Proceedings   oi    250 

Railroads.  Abandoned   43r;' 

RaiUess    Traction    409t 

Railroad   Clubs    20§ 

Railroad   Clubs,    Meetings   in  January 37 

Railroad   Clubs,    Meetings  in    Februarv* 76 

Railroad  Clubs,  Meetings  in   March 117 

Railroad    Clubs,    Meetings   for    April 157 

Railroad    Clubs,    Meetings    for    May 198 

Railroad   Clubs,   Meetings  for  November 458 

Railroad  Clubs. '  Reports  of  December  Meet- 
ings          76 

Railroad  Culbs,  Secretaries,  Names  and  .Ad- 
dress   of    37 

Railroad   Clubs,    Suggestion   for 3fil§ 

Railroads,    Gross    Earnings    tor    1910 127 

Rails.   Export  of  Steel,  Maximum 179t 

Railway  .Age  Gazette,  Announcement  of  Pur- 
chase by 478§ 

Railway  Business  Association,  Annual  Din- 
ner  Notice    405 

Railway  Congress,  25th  Year  of 127 

Railway    Electric    Engineers,    Electric    Power 


for   Railwav   Shops 488 

Railway,   Modern.  Can.   Ry.   Club 37 

Kailway      Morekeepeis       Assn.      fclh      .Annual 

.Meeting    24t 

Railways  \n.  the  United  Stales,  Statistics  ol.  408 
Randntph,      \'.      C,,       Instruction      on      Fuel 

Economy    392* 

Reamer,   Adjustable    34* 

Reatmr  for   l!el!   Yokes,  C.  ii  N.   W.  Ry 428" 

Reamer     for     Injector    Throttle    Seat,    C.    & 

N.    W.    Ry 214 

Red   Tape,   Reduction   of 44iiS 

Refrigerator  Cars,  Committee  Report 334 

'  Register,    Automatic    Gate 11  + 

RenoKaetker    Electric   Co.   bwing   Saw 3"* 

Reverse.    Screw,    C.    &    0 387* 

Richardson.  G.   W.,  Motor  Drive  for  Planers  47">* 

Riveter,    Electro   Hydraulic 65' 

Riveter,    Pneumatic    for   Coupler    Yoke 12* 

Roberts     &     Schafer     Co.,     Coaling     Sta'.ion, 

B,    &   O.    R.    R 4^^* 

Rod   I'.olt   Puller,  C.   &  N.   W.    Ry 357* 

Rod    Boring    Machine    (see   mlachine   Tools). 
Rods.    .Main   and    Side.   Committe-   Rtport  on  27"* 

R<»d.    Main,   Without  Straps  or   Holts 90* 

Roundhouse   at    Bloomington 389* 

Roundhouse    at    Brewster,    Wheeling   &    Lake 

•Erie    R.    R 89' 

Roundhouse     at     East     Clinton,     Chicago     & 

North    Western    Railway lO'j* 

Roundhouse    at    New    Durham 301* 

Roundhouse,    Passing   of   the    Old   Time 3155 

Roundliouse,     Repair     Equipment     for,     Com- 
mittee  Report  on 272 

Rubber.  German   Substitute  for 189t 

Rules    for    Loading    Material,    Committee   Re- 
port   on    291 

Rust    Proofing    Process,    A    Practical 188 

s 

Safety  Appliances,  Committee  Report  on .  .  268 
Safety  -Appliances.  Cominittee  Report  on....  282 
Safety  .Ai>pliance  Rules.   Modifications  of....    135 

Safety   \'alves.   Test   of  Discharge   from 363* 

Salesmanship,    Successful     19t 

Sand    Blasting.    Machine    for 195* 

Sand    Box,    New    Design    for   Locomotive....   355* 
Sand    Dryer,    A    Cheap    and    Effective.    C.    & 

N.    W.    Ry 147* 

Santa  Pe. 

.Armour    Scholarships    .Awarded 387t 

Locomotive.    4-4-2   Type 44* 

Locomotive.  2-10-10-2  Type    171* 

Locomotives,     Mallet,     with     .Articulated 

Boiler     102* 

Oil   House  at  Topeka 52* 

Throttle  Valve,   External    358* 

Tool   Room   System    128 

Traveling    Storehouse   on 184 

Saving    Given    bv    Mallet    Locomotive 461 

Saw, 'Cold.    Cutting-off   Machine 74* 

Saw.     Electrically     Driven.     Swing 36* 

Saws    for    Hard    Steel 429t 

St.   Louis  &   San   Francisco  Ry.,   Cars,   Steel 

Passenger    1* 

St.    Louis  &   San   Francisco  Ry.,   70   Ft.    Gas- 
Electric  Motor   Car 353* 

St.   Louis   &   San   Francisco  Ry..   Locomotive 

2-8-8-2  Type   50* 

Scale.    Locomotive.    The    Schenck 190* 

Scale    Prevented    by    Aluminum    Plates 242 

Schenck   Locomotive    Scale    •.-:••   190* 

Schlacks,     W.     J..     Lubrication     of     Driving 

Boxes    , 214 

Schlacks.  W.  J.,  Rigid  vs.  Non-Rigid  Freight 

Trucks    255* 

.Schmidt    Superheater    ("see    Superheater). 
Schuchardt    &     Schulte    Columbia     Universal 

Chuck :  • .   377* 

Scientific     Management.     Experiment     Station 

for 432 

Scientific    Management.    Franklin    Institute.  .    454 
Scientific    Management.    New    England    Rail- 
way Club    498 

Service  of  Mallet  Articulated  Locomotives.  461 
Shaper    (see   Machine   Tools). 

Shaving.    Longest   Metal    482^ 

Shimer  Cutter  Head 73* 

Shimer.    Saml.   J.    &    Sons,    Cutter    Head   Im- 
proved     45") 

Shimizu.  H.   S..  Coaling  Station.  B.  &  O....    43ii* 

Shoes  and  Wedges,  Chuck  for  Planing 130* 

Shop    Devices. 

Air    Drill   Press   for   Tool    Room 2'5* 

Air  Driven   Flue  Cutter  and   Roller 72'' 

Air  Tack.  Twin   for  Car  Repairs 5"* 

Air  Tack  Double.  C.  &  N.  \V.   Ry ■402* 

Air  Press  for  Rod  Bushings,  C.  &  N.  W. 

Ry 487* 

Calipers  and  Boring  Bar  for  Wheels  and 

iVxles.    P.    R.    R 21- 

Chuck  for  Shoes  and  Wedges IS""* 

Clutches.  Improvements  in   Spe'*d 441* 

Drill  Press.  Home  Made,  for  Tool  Room 

Work    2- 

Drinking   Fountain,    Sanitary 4"''^ 

Eccentrics.  Jit^s   for  Locatin'» ifl*^' 

Electric  Winch  for  Pulling  Locomotives.     85* 
Flue    Expanders.     Manufacturing,    C.    & 

N.   W.   Ry 4''»- 

Grip  for   Wheel    Lathe 4""* 

Heater,  Crude  Oil 405* 

Heater  for  Driving  Wheel  Tires 138* 


Shop   Devices   (C<nitiinie<l ). 

Injector,   Repair  Tools,  C.   &   N.   W.   Ey.   404* 

l^ift    Shaft    Bearings — Turning 130* 

Mandrel   for   Driving   Box   Brasses 403* 

Motor,  Electric  Commutating  Pole 311* 

Packing — Cutting  Cylinder   130* 

Piston  Packing,  Macliine  for  Cutting....      59* 

Planer  Attachment,   A   New  Radius 196* 

Pneumatic   Riveter    for   Coupler   Yokes.  .      12* 

Reamer    for    Bell   Yoke 428* 

Reamer  for  Injector  Throttle   Seat 214* 

Rod   Bolt   Puller,   C.   &  N.   W.    Ky 307* 

Tire  Heater,   Efficient 72* 

Truck    Crane,    Electric 453* 

Tool    for    Facing    Distributing    Valve....   467* 

Truck   for  Car   Sash 136* 

Truck   for   Roundhouse   Use 467* 

Shop    Equipment,    Electric    Generator,    Three 

Wire    34* 

Shop  Equipment,   Reamer,   Adjustable 34* 

Shop  Operation. 

Boring    Driving    Boxes 312* 

Brake  Shaft  Ends,  Upsetting 348* 

Brass,    Turning   Driving  liox 188* 

Brewster    Shops,    Wheeling   &   Lake   Erie 

R.  R 83* 

Car   Wheels   and    Axle    Boring,    Turning 

and  Mounting   21.'j* 

Frame    Welding  and   Repairing 413* 

Milling  Cutters,  The  Efficiency  of 397 

Piston  Head  Machining  Record 245* 

Planers,   Motor   Drive  for 475* 

Speed  and  Power  of  Machine  Tools....   306* 

Steels,  Treatment  of 95 

Tool   Room   Methods,   Developments  in..    128 

Tool  Steel.  New  York  Railroad  Club 498 

Welding  Main  Rods 22 

Welding,  Oxy- Acetylene 4r>r> 

Welding  Copper    454t 

Wheel  Centers,  Standard 47 

Shops. 

Arrangement  at   Havelock 13* 

Boston  &  Maine,   Proposed   73t 

Bettendorf  Steel   Car 162* 

Blacksmith,  Piece  Work  in 415 

Boiler,  The  Neglected 141§ 

Brewster  Locomotive  Repair,  W.  &  L.  E. 

R.  R 81* 

Building  at  Havelock 13* 

Cape  Charles,  N.   Y.,   P.   &  N.   Ry 253* 

Casting  Platform  at  Havelock 13* 

Cranes  at  Havelock 15* 

Electric  Power  for   Railway 488 

Electric   Power   Distribution    at   Brewster     88* 

Floors,  by   L.   C.   Wason 438 

Grouping  in  One  Building 100§ 

Inspection   in  Outside 265§ 

Layout  Suggested 113* 

Locomotive,  C.  B.  &  Q.   R.  R.,  at  Have- 
lock    .' 13* 

Locomotive  at  Cape  Charles,  Va 253* 

Locomotive,  Wheeling  &  Lake  Erie  Rail- 
road          81* 

Mistakes,   The   Philosophy  of 401§ 

Oil  House  at  Topeka 52* 

Terminal  at  New  Durham 303* 

Tools    441§ 

Washing   Pit   for    Locomotives   at   Brewf- 

ster 84* 

Siberian   Railway,   Improvements  in 134t 

Sleeping  Cars,  Ventilation  of 369 

Smith,  E.    D.,   Co.,  Drivinsr  Box 256* 

Smith,   F.   H.,   Adjustable  Hub-Liner 33* 

Smoke    Preventing    Devices    for    Firing    Up, 

Committee  Report   320 

Smoke  Prevention  in  Chicago 98 

Smoke  Jack,  New  Design 309* 

Soo  Line  Locomotive,  4-6-2  Type 310* 

South    American    Railway,    Gravity    Dumping 

Car 408* 

South  African  Railways.  Total  Mileage 343t 

South  Manchuria  Ry.,  Private  Car  for 83* 

Southern    Railway,    Locomotive,    2-8-2    Type, 

with  Superheater   476* 

Southers,  Henry,  Alloy  Steels 95 

Spark    Arrester,    Van    Horn-Endsley S.S* 

Specifications  for  Postal  Cars,  Proposed 490 

Specifications  for  Steel  Tires 325 

Speed  and  Acceleration    Problem,  by  G.    E..    421* 

Speed  and  Power  of  Machine  Tools 306* 

Speller,  F.  N..  Boiler  Tubes 257* 

Springer,  J,  F,,  Oxy-Acetylene  Cutting  Torch     62* 
Springfield  Machine  Tool  Co.,  Cabinet  Turret 

Lathe    •. 496* 

Square  Holes,  Attachment  for  Cutting 497* 

Standard  Tool  Co.,  Reamer,   Adjustable 34* 

Standards  and  Recommended  Practices,  Com- 
mittee   Report    on 287 

Standard  Locomotive  Maintenance  Practices.      10 

Statistics,  Railway  Wages 202 

Statistics  Railways  in  the  United  States 408^ 

Station,   New  Union   in   Chicago ll"!" 

Steam  Discharged  from  Safety  Valves 363* 

Steam  Heat,  Connections  for.  Committee  Re- 
port      335 

Steam  Pipes,    Outside.  New  York  Central...   134* 
Steam  Pressure,  Mean  Effective,  Curves  of..  341* 

Steamship.   Largest   35t 

Steamship.  New  Cunard  Liner 69t 

Steel  Car  Construction,  Progress  of 414t 

Steel    Car   Wheels    64 

Steel,  Non-Magnetic    429T 

Steel  Passenger  Cars  (see  Cars). 


Steel  Passenger  Train  Equipment 209* 

Steel,  Production  in  1910 374t 

Steels,  Alloy  for  Railroad  Use 95 

Steels,  Heat  Treatment  of 10^§ 

Steels,  Vanadium  for  Tools 457* 

Stcpto,    John,     Shaper    Co.,     Motor    Driven 

Shaper HC* 

Street  Locomotive  Stoker 232" 

Stockbridge  Machine  Co.,   Universal    Shaper.   242* 
Stockbridge,      Two      Piece      Crank      Motion 

Analyzed 416* 

Stokers,  Development  in 396 

Stokers,  Mechanical,   Committee  Report  on..    267 

Stoker,  Crawford  Underfeed 161* 

Stoker,  Erie 249* 

Stoker,     Hanna     121* 

Stoker,  Rait    358* 

Stoker,   Street    232* 

Stoker,  Street,  C.  &  O..  4-8-3  Type 385* 

Stokers,  Automatic   141§ 

Storage  Battery  Plant,  The  Largest 191t 

Storehouse  at  Brewster  Shops 87* 

Storehouse  at  Havelock 16 

Storehouse,  Traveling   184 

Storekeeper,  Accounting  by  the ^^^j. 

Storekeepers'    Assn.,    Stli    Annual    Meeting.  .  .      24t 
Subway  in   New    York,    Passengers  Carried..    418"i" 
Sumner,   C.    H..   The    Power   of  the   Locomo- 
tive  Boiler    70 

Superheated  Steam,  Locomotive,  Performance 

Under   Different  Degrees  of 269 

Superlieated    Steam,    Lubrication    of    Locomo- 
tive Using  39 J 

Superlieater,  Cascade   31^ 

Superheater,  Emerson   424 

Superheater,  Pioneer  Locomotive 405 

Superheater,  Schmidt,   B.  &  O.  Ry.,  Mallet..    183* 
Superheater,    Schmidt.    C.    &    N.    W.    R.    R., 

4-6-2  Type  Locomotive 50* 

Superheater,    Schmidt,    C.    &    O.    4-8-2    Type.. 383 
Suiierlieater,    Schmidt,    D.    &    H.    Co.,    0-8-8-0 

Type   358 

Superheater,  Sclunidt.  I.  C.  R.  R.,  2-8-2  Type  346* 
Superheater,  Schmidt,   Missouri  Pacific  Ry. .  .    437 
Superheater,     Schmidt,     New     York    Central,  ^ 

4-0-2  Type   Locomotive 133 

Superheater,    Schmidt,    So.    Ry.,    2-8-2    Type         ^ 

Locomotive     476 

Superheater,  Thomsen  &  Elnser 445* 

Superheater,    Santa  Fe.   2-10-10-2   Type   Loco- 
motive       17'2 

Superheater  on  Mallet.  Test  of 471 

Superheaters,  Foreign  Inventors  Active 101§ 

Superheaters,  Increasing  Use  of .     71 

Superheaters,  London  and  Northwestern  Rail- 
way      1*'8 

Superheaters,   Number   Applied  too   American 

Locomotives   ^''^- 

Superheating    and    Small    Locomotives 361§ 

Superheating.     Developments    in    During    the 

Year,  S.  Hoffman ■•    201^ 

Supplies.  Conditions  Governing  Purchase  of.      26 1 
Swain,  Prof.,  Electrification  in  Boston 185 


T 

Tabular     Comparison     of     Locomotives     All 

Types 260 

Tap.  Getting  Out  a  Broken 12 1 

Telephone    Conversation,    Long    Distance,    C. 

PR 469t 

Telephone    Dispatching,    C.    P.    R 368t 

Telephone  Dispatching  on  Louisville  &  Nash- 
ville          Ipt 

Telephone  Equipment  on  B.  &  A H2t 

Telephone   in    Emergency    Service 202 

Telephones  on  the  C.  N.   O.  &  T.  P.  R.  R. .  .      24t 

Test  of  Balanced  Simple  Locomotive 19 

Test  of  Brake  Shoes,  Committtce  Report 330 

Test  of  Brick  Arch 435 

Test  of  Electrically  Operated  Turntables 25* 

Test    of   Freight    Car   Trucks 192* 

Test  of  Fuel   Economv,   Lehigh  V.illey 439 

Test  of  Garland  V'entilators 369 

Test   of  Healing   Driving   Wheel  Tires 138 

Test  of  Lignite 64t 

Test   of   Locomotive   Fire   Boxes 60S 

Test  of  Mallet  Locomotives,   N.   &  W.  Ry...    228* 

Test  of  Nickel-Steel   Riveted  Joints 435. 

Test  of  Pop  Valve  Discharge 363 

Test   of   Simple   4-4-2  Tvpe   at   .Mtoona 349 

Test   of  Twist   Drills 368* 

Tests,  Air  Brake,  Revision  of  Code,  Commit-         ^ 

tee  Report  on 283 

Tests,    Alloy    Steels 96 

Tests,  Experiment  Station   for  Railways 432 

Tests  for  Power  of  Machine  Tools 306 

Tests,   Locomotive,   4-8-0  Type,  N.   &  W.   Ry.       8* 

Tests  of  Car  Trucks 455 

Tests  of  Locomotive  Stoker,  Crawford 164 

Tests    of    Locomotive    Superheaters 269 

Tests  of  Mallet  Locomotive  Chicago,  Milwau- 
kee &  St.  Paul  Rv 137* 

Tests    of    Wade-Nicholson    Brick    Arch 58 

Tests   of  Wind   Resistance   on   Cars 213 

Tests,   Triple   Valves 291 

Ties,  Stamping  Pates  on 139j^ 

Throttle   Valve.    Buck  External 3o8^ 

Tin,   Recovery   of,    from   Scrap 482^ 

Tires,  Contour  of.   Committee  Report  on 274 

Tires,  Driving,  .\pplying  at  Brewster  Shops.     84 
Tires,  Heating,  Test  of 138 


Tires,  Steel,  Committee  Report  on 325 

Tool     Foreman's     Convention,      Papers     and 

Officers  357 

Tool  Room,  Air  Drill  Press  for  Work  in 20* 

Tool   Room   Methods,    Developments  in 128 

Tool    Steels    »5 

Tools,   Hardening  High   Speed 1121 

Tools  in    Railroad   Shop 441S 

Trackage,   Total   in   Country 98 

Tracks.  Miles  of  New,  in  1910 48t 

Track,   Prizes   for   Good 431 

Track,  Total  Length  of,  in  Great  Britain 139t 

Track    Scale,    New    Design    of,    Pennsylvania 

Railroad    145* 

Trailer  Track,  P.  R,   R.,  Class  E-6 126* 

Train    Dispatching,    Extent   of  Telephone....   225t 

Train   Lighting,   Committee   Report 329 

Train  Pipe  and  Connections  for  Steam   Heat, 

Committee   Report  on 335 

Train   Resistance,   Bulletin   on,   University   of 

Illinois    73 

Train     Resistance,     Locomotives     on     Heavy 

Grades    41* 

Train  Resistance,  Test  of  Freight  Car  Trucks  192* 

Train,  Speed  and  Acceleration,  by  G.  E 421* 

Trains,  High   Speed  Throughout  the  World..      27 

Trains,   W-.ight  of  High    Speed 27 

Traveling     Engineers     Association,     Proceed- 
ings     - .-  •  •  -   392 

Trevithick   Feed  Water   Heater,  Tests  of 134 

Triumph  Electric  Co.,  Generator,  Three  Wire     34* 

Triumph  of  the   Machine  Tool 4005 

Truck,  Freight  Car,  70  Tons  Capacity 309* 

Truck.  Hand  for  Car  Sash J36* 

Trucks,  Freight  Car,  Rigid  vs.   Non-Rigid. . .   255* 

Trucks,   Test   of   Freight  Car 192* 

"Tubes,    Boiler.    Development    of    and    Treat- 
ment       257^ 

Turntables,   Cost  of  Operating 2a 

Turntables,    Electricallv   Operated 25* 

Turntable,  Tractor  and  Engine  Haul,  Electric  197* 
Twist    Drills,   Test   of 368* 

u 

L^nderframe   (see  Cars). 

Underwood,  H.    B.,  Co..   Planer  Attachment.    196* 

Union  Equipment  Co.,  Truck  Lever  Construe- 

tion   aao 

V.    S.    Geological    Survey,   Test   of   Briquets..      57 1 

U.    S.    Electric   Tool    Co.,    Grinder 196* 

U.  S.  Specifications  for  Postal  Cars  Proposed  490 
University     of     Illinois,     Appropriation    from         ^ 

Legislature    298 1 

University    of    Illinois,    Freight    Train    Resis- 
tance         '''3 

LTniversitv  of  Illinois,  Number  of  Students.  429, 
University    of    Illinois,     Resistance    to    Flow 

Through  Water  Columns 259t 

University  of  Illinois,  Strength  of  Oxy-Acety- 
lene   Welds    245 

University  of   Illinois,   Tests   of  Nickel-Steel 
Riveted  Joints   435t 

V 

V^alve     Gear     (see     also     Locomotive     \^alve 

Gear). 

Valve    Gear,    Pilliod   Style   B 452* 

Valve   Gears,   .^ccuracy   of 314§ 

Van  Dorn  and  Dutton  Co.,  Portable  Electric 

Drills    377* 

Van    Horn-Endsley    Spark    Arrester .".''' 

Vanadium.    Qualities   of 214T 

Vandalia    Railroad,   Accident  Record  of 170, 

Ventilation    SCO'S 

Ventilation   of   Sleeping  Cars,    Studv   of 369 

Ventilator.    The    Allen    Car 296* 

Vertical    Turret     Lathe.     42-inch 236* 

Vulcan    Foundry    Locomotive,    Double   Ended 

for  Mexico   344* 

w 

Wade-Nicholson   Arch,   Tests   of 58* 

Warner,    P.    T.,    Curves    of    Mean    Effective         ^ 

Pressure    ^*^j. 

Washout   Plugs,   Zinc   Insertion 343i 

Wason,    L.   C.    Shop    Floors 438 

Water,   Best  Method  of  Treating  Feed,  Com- 
mittee Report  on    338^ 

Water  Columns,  Resistance  to  Flow  Through  25')-, 
Water  Consumption,  Bal.  Simple  Locomotive  19. 
Water   Consumption,    4-8-0  Type   Locomotive, 

N.    &  W.    Ry 8* 

Water  Weigher.  Automatic   3(8 

Wear,    Limits   of,    on    Locomotive    Parts 10^ 

Welding   and    Repairing   Frames 413 

Wtlding  Main   Rods 225 

Welding,    Oxy-.\cetylene,   on    Boilers 269 

Welding,  Oxy-.Vetylcne.  Saving  by 203 

Wcntworth    Institute.    Organized 418 

West  Shore  Railroad.  New  Durham  Terminal  301 
Western    Canada    Railway    Club.    Apprentice- 
ship       ll'^ 

Western    Canada   Railway   Club,    Fuel    Econ- 

omy    

Western  Railway  Club,  Oxy-.\cetyIene  Weld- 

ing    46" 

Western    Railway    Club,    Standardization    o{ 

Car  Wheels    '••,:,•••■:■■••.•••   3?? 

Western  Railway  Club,  Truck  Experiments..   465 


««• 


WVsicrn  Railway  of  France,  Tools  for  Boiler 
Repairs    ,•••.;••: ^ 

Western  Society  of  tnginccrs,  Taper  on 
Smoke   PrevenlioD    ................■••••,•      "' 

Wcstinghouse.  Church,  Kerr  &  Co.,  Havelock 

Wcstinghousc  Electric  and  Mfg.  Co.,  Elec- 
tric   Locomotive,    P.    &    M.    R.    R i*6 

Wcstinghousc  Electric  &  Mfg.  Co.,  Motors 
for  Turntables .•  •      '•■ 

Westinghouse  Electric  &  Mfg.  Co.,  bpccial 
Flat  Car   •'^ 

Westinghousc  New   Mr   Brake  Plant i»^> 


Wheel    Centers    and    Tics 47 

Wheeling     &     I,akc     Eric     R.     R.     Shops    at 

Itrewstcr    81  • 

Wheels,   Car,    Conuniltcc    Report 33.5 

Wheels,    Solid    Steel 54 

Wheels,  St.ind.nnlizalion  of  Chilled  Iron  Car.   108* 

Wheels,  T.St.   Chilled 831 

Wiggins,    R.    ^l.,    Variable    Lead   Attachment 

for  Valve   Cicar *^i' 

Wiley  S:  Russcl  Mfg.  Co.,  Bolt  Cutler,  Motor 

Driven    u/    "* 

Williamson,   A.   S.,    Locomotive   M.nchine   Ef- 
ficiency       224 


Wind   Resistance   Economics,  by  W.    R.   Mc- 

Kcenc,    Jr 812* 

Window  Sash,  I  land' Truck  for  Distributing.  136* 

Wire   Holies,  Coitinj?  fnr '..*..  146t 

Woofls.   Boiler,  Conrlitioii  .After  Three  Years' 

Service    412 

Woods  I"irc  Box 65t 


Yards.   Track   Scale    with   Mechanical    Hump, 
P.  K.  K 145» 


Till-;  Taok  Numt.kks  ior  tiik 


DiriKKi  NT  Mii.Mii.s  or  thk  Ykau   lyii   auk  as  1'"i)I.i,i)ws : 


.Liuuary 
February 
March     . . 
April     . . . 


1-10  May    .. 

41-80  Tunc     . . 

81-120  July     .. 

121-160  August 


161-200 
201-262 
853-ftOO 
301-340 


September 
October 
November 
Decembf.T 


341380 
.SSI -420 
421-460 
461-S«0 


Composite  Steel  Passenger  Equipment 


A   DESIGN    FOR    STEEL   PASSENGER   CARS   HAS   BEEN   DEVELOPED    AND    LARGELY    STANDARDIZED    BY    THE 
AMERICAN    CAR    &    FOUNDRY    CO.    WHICH    INCORPORATES  A  VERY  STIFF  AND  STRONG  BOX  GIRDER 
CONSTRUCTION    IN    THE    SIDES    BELOW    THE       liELT    RAIL,    1  HAT    IS    EMPLOYED    FOR   CARRY- 
ING THE  FULL  WEIGHT  OF  THE  CAR,  INCLUDING  THE  CENTER  SILLS  AND  LIVE  LOAD. 
THE    CENTER    SILLS    ARE    DESIGNED    F(JR    PULLING   AND    BUFFING    STRENGTH 
ONLY.      THE    VESTIBULE    HOOD    INCORPORATES    A    MALLEABLE    IRON 
PANEL   OF   PARTICULAR    INTEREST. 


Among  the  designs  for  steel  passenger  cars  brought  out  dur- 
ing the  past  two  years  the  one  developed  by  the  American  Car 
&  Foundry  Co.,  from  which  several  hundred  cars  of  various 
classes  have  been  built,  presents  a  number  of  points  of  particu- 
lar interest.  This  design  is  for  cars  wherein  the  framing  and 
exterior  sheathing  throughout  are  of  steel  and  the  interior  fin- 
ishing from  the  sash  rest  up  is  of  wood,  the  latter,  however,  not 
being  used  in  any  connection  for  strength  or  stiffness. 

In  general  the  design  follows  'he  principles  that  were  adopted 
by  this  company  for  steel  passenger  cars  with  the  first  examples 
built,  viz.,  that  the  sides  of  the  car  from  the  belt  rail  to  the  side 
sill  should  be  formed  into  a  plate  girder  or  truss,  which  would 
not  only  be  self-supporting  but  also  capable  of  carrying  the  en- 
tire   load,   consisting   of    the    weight    of    the    underframing,    the 


cheapen  the  manufacture,  as  far  as  possible,  and  to  facilitate 
any  repairs  which,  through  accident,  may  be  required.  The  ar- 
rangement is  such  that  practically  any  part  of  the  underframe 
can  be  removed  without  any  extensive  dismantling  or  difficulty. 

Another  very  interesting  feature  of  the  design  is  found  in  the 
construction  of  the  vestibule,  wherein  malleable  iron  hood  deck 
panels  are  employed,  which  carry  with  perfect  rigidity  practically 
the  entire  weight  of  the  vestibule  and  its  parts.  This  construc- 
tion will  be  discussed  in  detail  later. 

This  type  of  design  has  been  used  successfully  by  the  Amer- 
ican   Car   &   Foundry   Co.   on   many   classes   of   cars,   including 
coaches,  baggage,  chair,  combination  cars,  postal  and  diners. 
Underframe. 

The  underframe  includes  two  lo  in.  35  lb.  I-beams,  set  at  16 
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INTERIOR   OF   COMPOSITE    STEEL   PASSENGER    CO.^CH    FOE   THE      ROCK    ISLAND   LINES. 


superstructure  and  the  live  load.  The  center  sills  to  be  continu- 
ous from  end  to  end  of  the  car  &nd  of  a  size  suitable  for  re- 
sisting the  pulling  and  buffing  stresses  only,  and  not  only  are  not 
depended  upon  for  carrying  vertical  loads,  but  are  so  supported 
that  their  own  weight  is  carried  or.  the  sides.  Many  designers 
consider  that  if  a  size  of  center  sills  sufficient  for  carrying  the 
Luffing  strain  is  used,  and  particularly  if  the  center  line  of  draft 
is  centered  below  the  neutral  a.xis  of  the  sill,  the  center  sill  itself 
is  then  capable  of  supporting  its  share  of  the  load.  This  would 
not  appear  to  be  correct  because  of  the  deflections ;  the  lighter 
beam  deflecting  of  its  own  weight  more  than  the  whole  struct'-re 
as  embodied  in  the  finished  car. 

Throughout    the    design    has    been    very    carefully    studied    to 


in.  centers,  extending  continuous  between  the  extreme  ends  of 
the  car,  for  carrying  the  pulling  ?nd  buffing  stresses,  the  draft 
gears  being  mounted  between  them.  These  center  sills  measure 
77  ft.  in  length  over  all  and  are  carried  through  and  secured  to 
the  bolsters,  as  is  shown  in  the  illustration.  The  side  sills  are  in 
reality  the  whole  side  structure  below  the  windows  of  which  the 
part  usually  termed  side  sills  are  made  up  of  the  tension  mem- 
bers of  the  double  side  truss,  the  outside  one  being  a  6x6x5^ 
in.  angle  and  the  inner  one,  which  is  located  on  top  of  the  bolster 
cross  bearers,  etc.,  and  6  3/16  in.  inside  of  the  outer  sill,  being  a 
5x3x^  in.  angle.  There  are  also  intermediate  or  platform 
'Us  extending  from  the  platform  end  sill  to  the  inside  section 
of  the  double  body  bolster.     These  are  8  in.,   11 14  lb.  channels. 
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Between  the  double  body  bolster.^,  which  are  located  with  their 
centers  8  ft.  inside  of  the  end  sill,  there  are  four  built  up  cross 
bearers  for  transferring  the  weigiit  of  the  floor  and  load  to  the 
side  girders.  These  cross  bearers  are  located  at  practically  equal 
distances,  being  about  lo  ft.  lo  in.  apart.  As  will  be  seen  by  ref- 
erence to  the  section  at  this  point,  they  are  built  up  in  box  girder 
form,  the  vertical  members  consisting  of  diaphragms  pressed 
from  li  in.  plate  into  a  dished  section  and  secured  between  the 
side  and  center  sills.  The  compression  member  is  a  ^  in.  plate 
llj^  in.  wide  and  4  ft.  in  length,  which  is  continuous,  passing 
through  openings  cut  in  the  webs  of  the  center  sills.     The  len- 
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sion  member  of  the  cross  bearers  is  a  pressed  steel  shape  made 
of  J4  if-  plate,  which  passes  bel-Dw  the  center  sills,  and  is  se- 
curely fastened  to  the  bottom  of  the  side  sill.  The  vertical  sides 
of  this  member  are  continued  up  and  are  riveted  to  the  dia- 
phragm plates.  Reinforcing  angles,  3  x  2^  x  ^  in.,  stiffen  it  on 
each  side  directly  below  the  center  sills.  This  construction  and 
arrangement  is  clearly  shown  in  the  cross  section.  It  will  be 
noticed  that  the  cross  bearers  are  very  securely  fastened  to  the 
exterior  side  truss  and  that  it  is  very  well  designed  for  either 
center  or  end  loading,  as  may  be  required  by  service. 

Between  the  cross  bearers  there  are  two  floor  beams,  placed  at 
practically  equal  distances  apart  and  composed  of  a  2  x  3  x 
54  in.  angle  fastened  by  knees  to  the  center  and  side  sills.  These 
are  intended  to  act  entirely  as  a  support  for  the  longitudinal 
floor  beams,  composed  of  iJ/2XiH>-54  ■"•  angles  extending  con- 
tinuous between  the  bolsters  and  equally  spaced  between  the 
center  and  side  sills. 

At  the  end  sill  a  box  girder  construction  somewhat  similar  to 
the  cross  beams  has  been  employed,  the  design,  however,  being 
entirely  for  center  loading  and  arranged  to  transfer  the  load  in 
eluding  the  overhang  of  the  center  and  intermediate  sills,  to- 
gether with  the  end  framing  and  part  of  the  vestibule  to  the 
side  girders.  This  has  been  done  largely  by  means  of  a  truss 
extending  continuous  below  the  center  and  intermediate  sills  and 
secured  lo  their  bottom  flanges,  carried  upwards  and  fastened  to 
the  tension  member  of  the  inner  siae  truss.  This  is  formed  of 
a  6  in.,  8  lb.  channel  shaped  and  arranged  as  is  shown  in  the 
section  at  this  point.  One-quarter  inch  diaphragm  plates,  of  suit- 
able shape,  act  as  stiffeners  between  the  sills  and  together  with 
the  floor  plates  make  up  the  box  girder  construction.  Double 
cast  steel  body  bolsters  of  a  specially  light  design  are  employed. 
The  casting  is  arranged  to  permit  the  center  and  intermediate 
sills  to  pass  continuous  through  the  bolster,  the  latter,  however, 
going  through  but  one  arm.  The  bolster  is  arranged  so  that 
either   it  or  the   sills   can  be   removed   with   no   great   diflicuky. 


This  construction  is  designed  to  use  rolled  steel  tension  members 
or  cover  plates,  the  one  on  the  outside  arm  of  the  bolster  being 
a  I  X  10  in.  plate,  7  ft  6  in.  long,  the  inner  one  being  a  similar 
size  plate  4  ft.  7]^  in.  long.  It  will  be  noticed  that  while  the 
large  side  sill  angle  is  fastened  directly  to  the  bolster  casting 
the  inner  one  is  carried  by  a  separate  small  casting,  although 
also  secured  to  the  main  bolster.  This  small  casting  acts  as  a 
stiff'ener  and  spacing  block  between  the  members  of  the  double 
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SECTION     SHOWING    DETAILS     OF     SIDE     AND    ROOF    FRAMING. 


side  truss  at  tliis  point  in  the  same  manner  as 
the  diaphragm  plates  of  the  cross  bearer  and 
end  sill  also  act. 

The  floor  plates,  of  %  in.  steel,  are  secured 
to  the  inner  side  sill,  the  floor  supports,  the 
center  sills  and  to  each  other,  the  plates  over- 
lapping. In  this  manner  these  plates  act  as 
stifTcners  of  remarkable  strength  in  the  hori- 
zontal plane  and  hold  the  underframing  in 
perfect   alignment   in   this   direction. 

Side  Framing. 

As  is  mentioned  above,  one  of  the  novelties 
of  this  design  is  the  employment  of  a  double 
side  truss  for  load  carrying  which  in  effect  pro- 
duces practically  a  box  girder  giving  consider- 
able transverse  stiffness  as  well  as  the  vertical 
strength  for  load  carrying.  This  is  formed 
between  the  belt  rail  and  the  side  sills,  the 
outer  truss,  consisting  of  a  3/16  in.  web  plate, 
forming  the  sheathing  of  the  car;  the  6x6 
X  ^i  in.  side  sill,  which  forms  the  tension 
member,  and  the  5x4x5^  in.  angle  at  the 
window  sill,  which  forms  the  compression 
member.  The  latter  is  reinforced  with  a 
4H  3c  J4  in-  plate  outside  of  the  sheathing  and 
a  4  X  7/16  in.  vertical  plate  inside  its  vertical 
leg.  The  horizontal  leg  of  this  member  is 
cut  out  to  allow  the  side  posts  to  pass  through 
it.  The  side  posts,  which  are  continuous  from 
the  side  sill  to  the  plate,  are  formed  of  3  x  2 
X  J4  in.  angles,  and  3x2  in.  tees  and  act  as 
stiffeners  to  the  web  of  this  girder.  The  in- 
side girder  also  has  a  3/16  in.  web  plate,  the 
5  X  3  X  §^  in.  angle,  as  previously  mentioned, 
for  a  tension  member,  and  a  4  .x  4  x  i/$  in.  T 
for  a  compression  member.  The  leg  of  this 
T  is  secured  to  the  horizontal  leg  of  the 
angle  on  the  outside  girder  and  secures  the 
two  girders  together  at  that  point.  It  is  cut 
out  to  permit  the  side  posts  to  pass  through 
it.  This  girder  is  stiffened  by  2x15^x3/16 
in.  L's  set  on  an  average  of  about  18  in.  apart. 
At  the  ends  these  stiffeners  are  of  3x2x54 
in.  angles  continuing  below  the  tension  mem- 
ber and  secured  to  the  inner  diaphragm  of 
the  end  sill. 

Above  the  belt  rail,  the  side  posts,  which 
are  depressed  to  pass  around  the  large  angle, 
as  is  shown  in  the  illustration,  continue  to  a 
5  X  3  x  5/16  in.  angle,  which  forms  the  plate. 
These  posts  are  single  or  double,  the  former 
being  3x3  in.  T's  instead  of  angles,  the 
spacing  of  course  being  arranged  to  suit  the 
window  opening.  The  latest  construction  of 
the  A.  C.  &  F.  Co.  does  not  carry  the  tees 
above  the  belt  rail,  instead  the  pinning  is 
made  of  one  piece  and  seated  in  pockets  at 
belt  rail  and  plate,  thus  saving  considerable 
excess  weight.  To  the  steel  posts  are  secured 
the  wooden  blocks  for  fastening  the  inside 
finish.  The  window  frames  are  of  pressed 
steel     and     are     duplicates     throughout     the 
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UNDERFRAME    ASSEMBLED. 

whole  car;  from  inspection  of  the  drawings  it  will  be  seen  that 
these  are  so  designed  that  they  can  be  assembled  complete  on 
jigs  before  being  applied  to  the  car,  thus  insuring  the  inter- 
changeability  of  the  sash.  The  sash  rest  capping  forming  the 
bottom  member  of  this  construction  is  for  this  reason  joined 
by  welding  in  the  center  of  each  wide  panel. 

Roof  Framing. 

Continuous  carlines  of  iJ4  x  lJ4  x  3/16.  in.  angles  formed  to  the 
proper  shape  are  secured  to  the  top  of  the  plates  by  malleable 
iron  knees.  They  are  spaced  to  bear  the  same  relation  to  each 
other  as  to  the  side  posts.  The  ones  over  the  single  posts  being 
double,  set  back  to  back  with  lyi  m.  spacing  pieces  between.  The 
carlines  are  spaced  and  stiffened  by  the  deck  sill,  a  3  x  3  x  J^4  in. 
angle  which  runs  continuous  for  the  full  length  of  the  car,  and 
by  the  eaves  moulding,  formed  of  a  3/16  in.  plate  bent  into  a 
U  shape,  which  is  also  continuous  for  the  full  length  of  the  car 
and  connects  to  the  malleable  iron  deck  hood  panel,  which  acts 
as  a  continuation  of  it  for  the  vestibule.  Near  the  center  of 
the  carlines  are  two  rows  of  purlins  formed  of  I^xi>4x3/i6 
in.  angles  cut  to  the  proper  length  to  fit  and  secured  by  angle 
iron  knees.  This  construction  is  varied  somewhat  in  one  end 
panel,  where  there  are  two  cripple  carlines  and  the  purlins  are 
spaced  somewhat  further  apart  and  the  reinforcement  is  in- 
creased. On  the  opposite  end  t!ie  construction  is  the  same  as 
this  except  that  continuous  carlines  are  employed. 

Plates  i/t6  in.  thick  are  riveted  directly  to  the  carlines  and 
other  parts  and  form  the  roof  sheets.  These  plates  are  butt 
jointed  and  a  cover  plate  is  secured  over  each  joint.  The  upper 
window  frames  are  of  pressed  steel  and  are  secured  to  the  car- 


lines  and  roof  sheets  in  the  same  manner  as  are  the  side  window 
frames.  One  of  the  illustrations  shows  the  construction  at  this 
point  in  detail,  as  well  as  the  wooden  filling  blocks  for  the  at- 
tachment of  the  interior  finish. 

Body  End  Framing. 

Two  6  in.  channels  form  the  door  posts  and  continue  below 
the  rtoor  level  between  the  diaphragms  of  the  end  sill  to  which 
they  are  connected.  At  the  top  they  are  secured  to  a  3  x  5  in. 
angle,  which  is  formed  in  bow  shape  and  fastened  to  the  side 
plates.  Two  small  angles  are  secured  between  the  corner  and 
the  door  posts,  and  act  as  stiff^ners  for  the  %  in.  steel  end 
sheathing. 

Vestibule. 

As  mentioned  above,  one  of  the  novelties  of  this  design  is 
found  in  the  malleable  iron  deck  hood  panels,  the  details  of 
which  are  shown  in  one  of  the  illustrations.  These  are  secured 
to  the  eaves  moulding,  to  the  deck  sill,  the  end  carlines  and  to 
the  end  plate,  and  are  designed  to  give  an  absolutely  watertight; 
construction  as  well  as  a  very  strong  rigid  and  light  support  to 
practically  the  whole  vestibule  framing.  At  the  outer  end  they 
are  riveted  to  the  angle  forming  the  vestibule  end  plate,  which 
in  turn  carries  the  channels  forming  the  center  door  posts  of 
the  vestibule  and  the  angle  and  pressed  steel  frame  forming  the 
outer  side  posts.  A  10  in.  channel  secured  to  the  center  sills  and 
the  intermediate  sills  forms  the  vestibule  end  sill.  The  angles 
forming  the  side  plates  of  the  car  are  of  course  continued  to  a 
connection  with  the  plate  of  the  vestibule.  In  addition  the  ves- 
tibule construction  incorporates  two  4  in.  channels  set  with  their 
web   vertical   and   secured   to  between   the  body   door  posts  and 
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GENERAL  VIEW    OF   FRAMING.      THE  INNER    SIDE   GIRDER   IS   LYING  FLAT 
ON    THE    UNDERFRAME. 

the  end  construction  of  the  vestibule.     These  act  as  supports  for 
the  vestibule  diaphragm  rigging. 

The  sheathing,  trames,  etc.,  on  the  vestibule  are  all  of  steel 
plate,  in  some  cases  wooden  blocks  being  secured  to  the  framing 
for  the  attachment  of  the  light  jtcel  finish  that  it  may  be  neces- 
sary to  remove  in  case  of  repairs. 

Interior  F'inish. 

A  polished  mahogany  veneer  is  used  for  the  interior  finish,  this 
being  mounted  upon  strips  of  wood  boiled  directly  to  the  steel 
framing  and  arranged  as  is  shown  in  the  cross  section.  The 
veneer  is  built  up  with  a  fireproof  varnish  and  is  practically  fire- 
proof. The  head  lining  is  of  agasote  and  the  f^oor  is  of  acan- 
dalith  cement  laid  on  a  keystone  galvanized  iron  flooring  secured 
directly  to  the  steel  floor  sheets. 

One  of  the  illustrations  shows  the  interior  appearance,  well 
illustrating  the  artistic  simplicity  of  the  design.  The  cars  are 
electric   lighted,   current   being   obtained    from   the   axle   lighting 
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system,  the  generator  of  which  i;-  driven  by  a  four-ply,  5  in. 
belt.  The  arrangement  of  the  lights,  the  particularly  attractive 
fixtures  for  which  were  furnished  by  the  Adams  &  Wcstlake 
Co.,  is  such  as  to  give  an  even  diffusion  throughout  the  whole 
car.     There  are  five  single  center  lights,  25  single  light  fixtures 


Steel    Trap    Doors National 

Ventilators    Garland 

Insulation   in    Side   Girder Ccilinite 

Insulation   in   Side   Girder Linofelt 

Heating  Equipment Chicago  Car  Heating 

Wiring    Kerite 
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MALLEABLE  IRON   DECK   HOOD  PANEL. 


along  the  deck  and  five  hall  and  vestibule  lights.  Willard  stor- 
age batteries  are  used  in  connection  with  the  lighting  system. 
The  basket  racks  are  bronze  and  S  ft.  i34  in.  in  length,  so  lo- 
cated as  to  be  practically  continuous.  The  Starritt  reversible 
seats  with  high  backs  are  upholstered  in  olive  plush  and  a  strip 
of  Wilton  carpet  of  the  same  shade  is  placed  in  the  aisle. 

Cast  steel  6-wheeled  trucks  of  the  Commonwealth  Steel  Com- 
pany's design  are  used  under  these  cars.  The  general  features 
of  construction  are  clearly  shown  in  the  illustration. 

In  addition  to  the  specialties  above  mentioned  others  which 
were  used  on  the  Rock  Island  cars  are  given  below : 


Train    Connectors    Gibbs 

Wheels    Standard   Steel   Co. 

Journal   Boxes    McCord 

Brake    Beams    Waycott 

Bolsters     Commonwealth 

Axle  Light Safety  Car  Heating  and  Lighting  Co. 

Balata  Belting New  York  Leather  Belting  Co. 

Many  of  the  other  interesting  features  of  this  design,  including 
double  carline  at  body  end  frame  for  easy  removal  of  hood  mem- 
bers in  case  of  damage  to  the  end,  have  been  described  in  detail 
in  articles  we  have  published  descriptive  of  cars  built  by  this 
company    for    the    New    York    Central    Lines    suburban    service 
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Draft   Gear Waugh   Draft  Gear   Co. 

Platforms    Standard    Steel    Co. 

Window    Fixtures Kdwards 

Window  Fixtures,  Universal Grip  Nut  Co. 

Deck    Sash    Ratchet Hart 

Deck   Sash   Ratchet Universal 

Glass  in  Deck  Sash  and  Upper  Side  Windows. Pressed  Prism  Plate  Glass  Co. 

Couplers    Janney 

Centering    Device    Chaffee 

Curtains    Pantasote 

Roller  and   Side   Bearings Wood 

Air  Brake  Equipmen  t New  York 


(.Mar.,   190;,  p.  81)   and  the  Long  Island  Railroad  Coach   (Feb., 
190-,  p.  4O. 


A  Flux  for  Use  in  Brazing  Cast  Iron  can  be  made  by  mix- 
ing I  lb.  of  boric  acid,  4  oz.  of  pulverized  chlorate  of  potash, 
and  3  6z.  of  carbonate  of  iron.  To  make  a  good  brazed  joint,  the 
metal  should  be  carefully  cleaned  and  the  pieces  heated  to  a 
bright  red  before  applying  the  fiux. 


4-8-0  Type   Locomotives  for    the   Norfolk  &  Western   Railway 


AFTER    FOUR    YEARS'    EXPERIENCE    WITH    A    LARGE  NUMBER  OF  4-8-0  TYPE  LOCOMOTIVES   BUILT   BY  THE 

BALDWIN    LOCOMOTIVE   WORKS,   THE   NORFOLK   &  WESTERN  RAILWAY  HAVE  ORDERED  FIFTY  MORE 

OF  THE  SAME  TYPE  FROM  THESE  WORKS,  THE  NEW  ONES,  HOWEVER,  BEING  CONSIDERABLY 

MORE   POWERFUL. 


In  1906  and  1907  one  hundred  locomotives  of  the  12-wheeled 
type  were  put  into  service  by  the  Norfolk  and  Western  Railway 
and  have  been  eminently  successful  in  handling  heavy  freight 
traffic.  These  locomotives  were  very  fully  illustrated  and  de- 
scribed on  page  443  of  the  November,  1907,  issue  of  this  journal. 
Recently,  as  a  further  addition  to  the  motive  power,  the  com- 
pany purchased  fifty  more  of  the  same  type,  which  have  since 


been  put  into  service  and  are  giving  very  successful  results,  as  is 
indicated  by  the  data  obtained  from  recent  tests,  mentioned  later. 
As  compared  with  the  earlier  order,  known  as  Class  M-l,  the 
new  locomotives,  or  Class  M-2,  have  the  same  diameter  driving 
wheels  and  the  same  steam  pressure.  They  also  have  practically 
the  same  grate  area.  The  cylinders,  however,  have  been  in- 
creased from  21  X  30  in.  to  24  .\  30  in.,  and  the  boiler  has  been 
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enlarged  to  be  in  practically  the  same  ratio,  with  the  exception 
of  the  grate  area.  The  weight  on  drivers  has  been  increased 
from  165,850  lbs.  to  213,200  lbs.,  and  the  total  weight  by  over 
57,000  lbs.  The  theoretical  tractive  effort  has  jumped  from 
40,000  to  52,300  lbs. 

This  new  design  has  been  prepared  by  the  motive  power  de- 
partment  of  the    railroad    and    was   built    under   the   mspection 


been  obtained  by  a  10  in.  increase  in  the  diameter  of  the  boiler 
and  about  a  60  per  cent,  increase  in  the  number  of  flues.  Of 
course  the  related  features,  such  as  diameter  of  piston  valves, 
size  of  frame,  and  al!  other  parts,  have  been  redesigned  to  suit, 
but  few  changes  have  been  found  desirable  in  the  general  ar- 
rangement. 

Possibly  the  most  noticeable  change  of  this  kind  is  seen  in  the 


\'ERY    LARGE    BOILER    ON    NEW    NORFOLK    AND    WESTERN    4-8-O    TYPE   LOCO  MOTU'ES. 


of  the  mechanical  engineer,  and,  of  course,  is  based  on  the  ser- 
vice of  the  previous  locomotives.  A  comparative  study  of  the 
two  designs  will  indicate  that  the  increase  in  power  desired  has 
been  obtained  by  a  practically  corresponding  increase  in  the  size 
of  cylinders  and  of  the  boiler.  The  ratio  of  total  heating  sur- 
face to  volume  of  cylinders  only  being  increased  from  230  to  260. 
The  grate  area  was  left  practically  the  same  as  before,  as  were 
also  the  length  of  the  flues.     The  increased  heating  surface  has 
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SECTION    OF    FIREBOX. 


use- of  the  single  front  rail  under  the  cylinders  and  a  cast  steel 
deck  plate  instead  of  the  double  rail  and  usual  bracing,  which 
was  used  on  the  Class  M-i.  New  types  of  pedestal  binders  are 
also  introduced,  the  thimble  design  being  replaced  with  the 
forged  strap  binders  held  in  place  by  three  1%  in.  bolts  at  each 
end.  The  valve  gear  has  also  been  changed  to  use  outside  longi- 
tudinal bearers,  as  is  shown  in  the  illustration.  Other  details 
that  have  been  redesigned  will  be  noticed  in  the  shape  of  the 
cab,  the  location  of  the  air  drums,  which  are  now  underneath 
the  running  boards  instead  of  between  the  frames,  and  in  more 
substantial  frame  bracing.  A  change  to  the  slabbed  section  rear 
frame  with  a  heavy  cast  steel  foot  plate  extending  further  back 
from  the  boiler  head  is  also  noticed. 

It  is  in  the  boiler,  however,  that  the  point  of  greatest  interest 
is  found  in  this  design  and  the  novel  features  of  this  consists  of 
a  wide  fire  box,  which  has  side  water  legs  arranged  on  the  ogee 
curve  and  7  in.  width  of  mud  ring  all  around  the  fire  box.  The 
boiler  is  of  the  extended  wagon  top  design,  measures  80  in  diam- 
eter in  front  and  91  in.  at  the  dome  course.  A  front  flue  sheet 
of  unusual  thickness,  viz.,  ^  in.,  is  noticed ;  the  dome  is 
flanged  from  a  single  steel  plate  also  34  •"•  thick.  A  I4  'i-  liner 
is  used  for  reinforcing  the  sextuple  riveted  longitudinal  seams, 
these  joints  being  welded  at  each  end.  The  fire  box  is  of  the 
radial  stay  design  with  a  vertical  throat  and  sloping  back  head. 
The  mud  ring  is  cast  steel.  The  fire  door  opening  is  18  in.  in 
diameter  and  formed  by  flanging  both  sheets  outward  and  rivet- 
ing them  directly  together,  this  construction  being  the  same  as 
was  used  on  the  earlier  design.  In  this  case,  however,  the 
unusual  width  of  water  space  made  it  necessary  to  form  the 
inside  fire  box  sheet  with  a  f^at  annular  space,  reducing  the 
width  of  the  water  leg  immediately  around  the  door  to  4  in. 

Flexible  stays  to  the  number  of  477  are  found  in  the  boiler, 
being  used  to  stay  the  entire  throat  sheet,  the  outside  rows  on 
the  back  head  and  in  the  breakage  zone  of  the  side  sheet,  as  is 
shown  in  the  boiler  elevation.  The  grate  is  of  the  rocking  type 
with  bars  extending  entirely  across  the  box,  being  arranged  to 
shake  in  two  sections,  front  and  rear. 

The  shape  of  the  side  water  legs  is  necessitated  by  the  use  of  a 
somewhat  narrower  grate  than  would  customarily  be  employed 
in  a  boiler  of  this  diameter.  It  will  be  remembered  that  a 
couple  of  years  ago  C.  A.  Seley  advanced  the  theory  that  the 
ogee  side  sheet  in  a  narrow  fire  box  boiler  was  responsible  to  a 
large  extent  for  the  fewer  fire  box  failures  which   occurred  in 
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the  earlier  times.  This  theory  seemed  to  be  most  reasonable 
and  it  would  appear  to  be  good  practice,  where  possible,  as  it 
was  in  this  case,  to  obtain  the  grate  area  desired  without  exces- 
sive length  and  still  maintain  the  old  shaped  water  leg.  It  will 
be  noticed  that  the  side  and  crown  sheets  are  in  one  piece, 
although  the  outside  wrapper  sheet  is  in  three  sections.  This 
same  construction  was  used  on  the  Class  M-i, 
although    there   the   water   legs   were   vertical 

and  not  as  wide. 

Tests. 

Recently  one  of  these  locomotives,  No.  1124, 
was  put  under  test  between  Roanoke  and 
Christiansburg,  and  the  result  on  the  grade 
forming  the  last  29.7  miles,  is  shown  in  the 
accompanying  illustration,  wherein  the  vari- 
ous readings  taken  are  presented  graphically. 
The  train  consisted  of  16  cars,  mcluding  the 
dynamometer  car  and  caboose,  and  weighed 
behind  the  tender  1,046.9  tons.  In  addition 
there  was  215  tons  weight  of  engine  and  ten- 
der. The  total  running  time  was  2  hrs.  and 
IS  min.  This  includes  at  least  two  stops. 
This  section  of  this  road  between  Elliston  and 
Christiansburg  is  on  a  steady  up  grade  aver- 
aging 1.32  per  cent.  The  following  data,  how- 
ever,  is   the   average   for  the  total   run   from 

Roanoke : 

COAL     CONSUMPTION. 

Total  lbs.    (excluding   delays) 13,000 

Per  sq.  ft.  grate  per  hour 12S.4 

WATER     CONSUMPTION. 

Total   lbs.    evaporated    73,100 

Equivalent  lbs.  evaporated   88,889 

Equivalent  evaporation  per  lb.  of  coal 6.84 

Equivalent   evaporation    per   sq.    ft.    heating 

surface  per  hour  (excluding  delays)...  8.87 

Boiler   efficiency,    per  cent 55,3 

The  draft  in  inches  of  water  was  7.68  in 
the  smoke  box  and  3.2  in  the  fire  box.  The 
temperature  of  the  gases  in  the  front  end 
was  732.4  degs.  back  of  the  baffle  plate  and 
663.1  degs.  ahead  of  the  baffle  plate.  The 
steam  showed  an  average  quality  of  98.9  per 
cent. 

It  will   be   seen   that  between   Elliston   and 
Christiansburg  the  average  draw  bar  pull  was 
but  33.872  lbs.   and   the   indicated   horsepower 
was  1,157.     The  dynamometer  horsepower  was 
an   average   of   926,    making   231    horsepower 
absorbed    in    pulling    the    locomotive    and    its 
tender   up   the   grade    and   in   overcoming  internal  engine  resis- 
tance.    Of  course,  this  record    is    for   less    than   half   the   total 
distance  and  it  is  not  possible     to    make    any    investigations    in 
connection   with   the   coal   and    water  consumption  as  compared 
with  the  draw  bar  pull  from   the  data  at  hand.     The  boiler  ef- 
ficiency  is   very    fair. 

The  general  dimensions,  weights  and  ratios  of  the  Class  M-2 
locomotives  are  given  in  the  following  table : 

GENERAL    DATA. 

Gauge   4  ft.   8'A   in. 

Service     Freight 

Fuel    Bit.    coal 

Tractive   effort    52,300    lbs. 

Weight  in   working   order 261,100   lbs. 

Weisht   on   drivers    213,-200    lbs. 

Weight   on   leading   truck 47,900    lbs. 

Weight  of  engine  and  tender  in  working  order 430,ti00  lbs. 

Wheel   base,   driving    .16    ft. 

Wheel  base,  total   27  ft.   1  in. 

Wheel  base,  engine  and  lender 62  ft. 

RATIOS. 

Weight  on  drivers  -f-  tractive  effort 4.08 

Total    weight   -i-   tractive   effort 4.99 

Tractive  effort  X   diam.   drivers  •—  heating  surface 714.00 

Total   heating  surface  -=-  grate  area 91.80 

Firebox  heating  surface  ~-  total  heating  surface,  % 4.43 

Weight  on  drivers  -f-  total  heating  surface 51.80 

Total  weight  -^  total   heating  surface 63.60 

Volume  both  cylinders,  cu.  f  t. . . ._ 15.80 

Total  heating  surface  ~-  vol.  cylinders 260.00 

Grate  area  -7-  vol.  cylinders 2,83 

CYLINDERS. 

Kind     Simple 

Diameter  and  stroke   24  x  80 


VALVES. 

Kind    Piston 

Diameter    15    jn. 

WHEELS. 

Driving,  diameter  over  tires 66  in. 

Driving,   thickness   of  tires 3   in. 

Driving  journals,  main,  diameter  and  length '.  ...ll' x  12  in! 

Driving  journals,  others,  diameter  and  length lOJ^  x  12  in. 
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GRAPHICAL   RECORD   OF   TEST   OF   4-8-O   TYPE   LOCOMOTIVE. 

Engine  truck  wheels,  diameter 27  in. 

Engine  truck,  journals   6j/i  x  10  in. 

BOILER. 

Style    * Wagon    top 

Working  pressure    200  lbs. 

Outside  diameter  of  first  ring 80  in. 

Firebox,  length  and  width lOOJ^  x  64J4   in. 

Firebox  plates,  thickness ^  x  J^  in. 

Firebox,  water  space    7  in. 

Tubes,  number  and  outside  diameter 386 — 2 14   in. 

Tubes,   length    18   ft.    10  in. 

Tubes,    material     Steel 

Heating  surface,  tubes    3.922   sq.   ft. 

Heating  surface,  firebox   1S2  sq.   ft. 

Heating   surface,    total    4,104    sq.    ft 

Grate  area    44.7   sq.    ft. 

TENDER. 

Wheels,   diameter   33  in. 

Journals,  diameter  and  length Bl4    x  10  in. 

Water   capacity    9,000    gals. 

Coal  capacity    14   tons 


Annual  Passes  to  be  Reduced. — Commencing  January  i 
next,  the  issuance  of  annual  complimentary  passes  by  Western 
railroads  to  representatives  of  other  roads  below  the  rank  of 
either  general  assistant  passenger  agent  or  assistant  general 
freight  agent  is  to  cease.  This  action  has  been  made  possible  by 
the  decision  of  executive  officers  of  the  railroads  that  freight 
departments  be  brought  under  the  same  restrictions  in  this  re- 
spect  as  passenger  departments. 


Januarv,  1911. 
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EDUCATION  AND  THE  DEVELOPMENT  OF  THE 
APPRENTICE* 


Under  the  present  educational  system  the  conditions  are  in- 
deed rare  where  the  American  boy  receives  any  encouragement 
to  enter  the  industries,  either  in  the  home  or  school.  In  most 
■cases  the  parental  influence  is  either  absolutely  wanting,  or  it  is 
against  any  form  of  manual  work ;  on  the  other  hand,  the  teacher 
often  lacks  sympathy  and  is  indifferent  to  a  boy's  pursuits,  espe- 
cially if  he  is  not  strong  intellectually. 

What  we  need  are  well  planned  industrial  courses,  in  charge 
of  broad-minded  men  who  will  av  aken  and  develop  the  home 
influence  and  give  increased  value  to  the  dignity  of  labor. 

Following  somewhat  the  recommendations  of  Dr.  J.  P.  Haney 
(Director  of  Manual  Training  in  New  York),  I  would  urge 
-that  manual  training  be  taught  in  all  the  elementary  schools,  and 
that  at  the  end  of  the  6th  grade,  corresponding  to  the  age  of 
12  or  13  years,  separate  elective  courses  be  established;  the  one, 
as  at  present  arranged  for  professional  and  commercial  train- 
ing, as  well  as  the  higher  technical  training,  leading  to  and 
through  the  high  school ;  the  other  having  in  view  the  industrial 
training  of  the  pupil.  Bearing  ;n  mind  the  class  of  boys  it  is 
desired  to  interest  and  develop,  and  the  object  to  be  attained, 
practical  work  should  predominate,  but  during  the  7th  and  8th 
grades,  that  is,  the  first  two  years,  the  training  should  be  gen- 
eral, with  a  view  to  increasing  thi.  versatility  of  the  boy  rather 
than  his  specific  training  during  these  years.  In  order  to  keep 
'the  boy  busy,  inasmuch  as  there  would  be  less  preparation  of 
studies,  it  would  seem  desirable  to  require  that  6  or  7  hours  a 
day  be  spent  in  the  school,  of  which  time  at  least  one-half  should 
be  devoted  to  industrial  work  under  skilled  workmen ;  the  rest 
'Of  the  time  could  be  divided  between  such  subjects  as  drawing 
and  the  study  of  industrial  geography,  history,  English  and 
arithmetic;  this  latter  should  contain  plenty  of  practical  prob- 
lems of  interest  to  the  pupils.  There  should  also  be  shop  talks 
relating  to  the  various  industries. 

Two  additional  years  would  follow  this  industrial-preparatory, 
.and  these  should  be  trade-preparatory,  in  which  the  time  spent 
is  devoted  to  some  one  definite  trade,  to  the  end  that  by  judicious 
.and  intelligent  training  the  boy  may  enter  some  industry  where 
he  will  be  given  an  opportunity,  at  fair  wages,  under  an  appren- 
tice instructor  to  finish  the  trade  begun  iti  the  trade  preparatory 
school.  In  this  school,  which  a  boy  enters  at  14  or  15  years  of 
age,  the  time  could  well  be  increased  to  8  hours  a  day,  with  4 
.hours  on  Saturday,  and  there  seems  no  good  reason  why  the 
practical  work  should  not  be  continued  for  eleven  months  of  the 
year.  The  amount  of  time  spent  in  practise  would  vary  some- 
what, but  in  general  in  most  trades  4  hours  a  day  could  be  de- 
voted to  shop  work  and  the  remaining  4  hours  divided  between 
•drawing  and  other  studies,  more  or  less  related  to  the  specified 
trade.  During  the  course  history  ?nd  civil  government,  English, 
.arithmetic,  practical  geometry  and  physics  should  be  given  some 
attention.  An  important  feature  of  this  course  would  be  the 
co-operation  of  an  advisory  committee  suggested  by  Mr.  Hig- 
gins.  This  would  materially  assist  in  co-ordinating  the  work  of 
•the  school  with  that  of  the  various  industries,  and  it  is  not  at  all 
improbable  that  in  many  localities  satisfactory  arrangements 
could  be  made  by  which  the  more  advanced  pupils  might,  under 
proper  instruction  and  suitable  wage  conditions,  be  employed  on 
commercial  work  for  local  firms.  This  would  greatly  increase 
the  interest  and  would  furnish  a  stimulus  for  speedy  work  usually 
lacking  in  school  shops. 

The  amount  of  time  required  tc  finish  a  trade  would  be  re- 
duced very  materially  under  such  a  plan,  and  it  is  safe  to  say 
that  the  hopes  of  early  reward  would  encourage  many  a  boy  to 
hold  out  and  complete  the  entire  school  course  instead  of  quitting 
as  at  present.  It  is  not  to  be  expected  that  all  such  boys  would 
become  skilled  tradesmen ;  but  -.t  must  be  conceded  that  the 
training  could  well  be  adapted  to  prepare  all  boys  who  might  de- 
sire to  enter  industrial  pursuits  and  by  a  process  of  selection  and 
elimination,    those    best    qualified    by    natural    endowment    and 


otherwise,  could  be  trained  as  all-around  men  for  the  trades, 
while  others,  who  did  not  give  such  promise  of  development, 
would  be  trained  for  some  special  work,  as  for  instance,  ma- 
chine molding,  in  the  foundry  or  machine  hand  in  other  indus- 
tries. 

It  is  recognized  that  no  univr.'^al  system  of  trade  education 
will  be  generally  applicable  to  every  community;  local  conditions 
will  suggest  and  demand  modifications;  and  we  should  expect  in 
certain  localities  to  find  emphasis  laid  on  the  teaching  of  trades 
required  in  the  industries  which  predominate  in  the  vicinity. 

In  working  out  the  course  of  ,nudy  for  such  industrial  educa- 
tion it  should  be  constantly  borne  in  mind  that  some  of  the  boys 
who  enter  upon  industrial  training  will  reach  a  time  in  their 
lives  when  they  will  want  to  keep  en  with  their  studies  and  enter 
a  technical  college.  Provision  for  such  boys  must  be  made  by 
a  modification  of  the  high  school  courses  with  this  in  view,  and 
if  necessary,  the  college  entrance  requirements  should  be 
changed. 

It  is  admitted  that  the  expense  in  equipment  and  maintenance 
of  such  departments  in  our  public  school  systems  would  be  con- 
siderably greater  than  that  now  incurred,  but  it  is  submitted 
that  the  cost  is  a  matter  of  lesser  import  than  the  results.  At- 
tractive industrial  departments  manned  by  enthusiastic,  capable, 
properly  paid  teachers  would  cause  a  greater  number  of  pupils 
to  remain  in  the  schools  for  a  longer  period,  and  the  intellec- 
tual development,  coupled  with  the  training  in  discipline  re- 
ceived by  the  additional  thousands  of  school  children  all  over 
the  country  would  in  itself  be  an  economic  advantage.  More- 
over, if  the  introduction  of  such  departments  would  afford  bet- 
ter preparation  for  the  industries  and  reduce  the  idle  or  waste 
years  of  a  boy,  the  productive  gain  and  increase  in  wealth  in  a 
given  community  would  more  than  warrant  any  reasonable  ad- 
ditional cost. 

On  the  other  hand,  the  expense  involved  on  account  of  "re- 
peaters" would  be  greatly  diminished  and  the  amount  thus  saved 
would   materially   assist   in  maintaining   industrial   schools. 

It  is  also  submitted  that  the  hopes  and  ambitions  of  a  boy, 
the  habits  of  industry,  the  definiteness  of  purpose  in  life,  in- 
spired by  contact  with  real  things:  all  make  for  a  higher  uplift 
which  will  result  in  the  social  betterment  of  the  people  and  its 
attendant  lessening  of  crime  fostered  by  idleness. 


The  Price  of  Radium.— Sir  William  Ramsey  stated  recently 
that  the  cost  of  radium  was  now  $2,100,000  per  ounce,  which  is 
slightly  less  than  a  year  ago,  when,  in  an  address  at  the  laying  of 
the  cornerstone  of  the  radium  factory  at  Limehouse,  he  said 
that  the  value  of  the  substance  was  $2,500,000  an  ounce,  which 
was  at  the  rate  of  $90  per  milligramme.  In  January  last  the 
price  was  said  to  be  $3,000,000  an  ounce.  About  a  year  ago 
there  was  only  a  quarter  of  a  pound  of  radium  in  the  whole 
world,  and  the  quantity  is  not  much  greater  at  the  present  time; 
in  fact,  literally  pure  radium  only  dates  from  September  5  last, 
when  Mme.  Curie  told  the  Academy  of  Sciences  in  Paris  that 
she  had  at  last  succeeded  in  obtaining  pure  radium.  For  some 
time  past  a  radium  bank  has  existed  in  Paris,  and  last  January 
one  was  established  in  London,  and  similar  institutions  are  to  be 
founded  in  other  great  cities.  These  banks  loan  the  precious 
substance  to  scientists  and  physicians.  The  cost  is  enormous, 
as  much  as  $200  being  charged  for  the  use  of  100  milligrammes 
for  a  single  day. 


'Conclusions  of  a  paper  by  Prof.  J.   J.   Flather  read  before  the  National 


Founders'  Association 


The  New  Pennsylvania  Locomotives  which  have  recently 
been  placed  in  service  on  the  New  York  City  electrification  of 
the  Pennsylvania  Railroad,  are  to  be  operated  under  the  super- 
vision of  "instructors"  familiar  with  the  details  of  construction 
of  these  machines.  Men  from  the  engineering  apprenticeship 
course,  who  have  been  connected  with  the  railway  department 
of  the  Electric  Company  at  East  Pittsburgh  during  the  construc- 
tion of  the  locomotives  in  the  shop  and  the  subsequent  operating 
tests  have  been  sent  to  New  ^oil;  as  instructors. 


Standard   Locomotive   Maintenance   Practices 


INTERESTING  RETURNS  FROM  SEVERAL  PROMINENT      RAILROADS   INDICATE   THE    IMPORTANCE    OF    STAND- 
ARDIZATION   IN    DEFINING    LIMITS    OF    WEAR. 


There  are  certain  time-honored  features  of  deterioraton  in 
locomotives  generally  which  through  their  familiarity  to  all  in- 
terested have  become  what  may  easily  be  called  examples  of 
standard  wear.  For  instance,  it  is  inevitable  that  the  cylinders 
at  some  time  must  become  enlarged  to  a  point  where  a  return 
must  be  made  to  their  original  diameter ;  crank  pins  and  axles 
will  be  so  far  reduced  below  their  normal  size  that  they  must 
be  renewed;  driving  box  brasses  are  likewise  susceptible,  and 
so  on  through  many  other  of  the  component  parts.  This  is  the 
result  of  wear  arising  from  service  which  cannot  be  evaded,  and 
the  combat  of  which  constitutes  the  problem  which  must  be 
solved  before  the  economical  and  efficient  working  of  the  loco 
motive  can  be  secured. 

Since  the  various  features  which  require  maintenance  opera- 
tions are  so  generally  understood,  and  in  fact  anticipated,  it 
would  appear  that  uniformity  would  be  in  evidence  in  defining 
the  permissible  limits  of  wear,  but  singularly  enough  there  is 
a  wide  range  of  latitude  in  interpreting  the  requirements  of  the 
latter.  It  may  be  said  that  between  various  railroads  entire 
agreement  exists  only  in  connection  with  two  or  three  repair 
items  in  regard  to  wear  limits,  and  that  in  the  large  majority 
considerable  difference  of  opinion  is  in  evidence.  For  this  rea- 
son it  is  quite  difficult,  if  not  impossible,  to  compare  to  any  value 
the  cost  of  repairs  between  one  railroad  and  another.  The  elas- 
ticity of  the  subject,  as  evidenced  by  these  different  views,  af- 
fords an  interesting  illustration  of  the  high  factors  of  strength 
and  safety  which  have  become  so  identified  with  the  American 
locomotive. 

In  the  tabulated  returns  from  ten  prominent  railroads  here- 
with, the  more  common  items  are  enumerated,  and  against  each 
item,  under  an  initial  letter  representing  a  separate  road,  is  set 
the  practice  of  that  road  in  the  conduct  of  the  operation  indi- 
cated. It  will  be  noted  that  some  of  the  roads  interrogated 
returned  no  information  in  the  instance  of  several  items  in  the 
list;  in  fact,  with  the  exception  of  roads  "A"  and  "D,"  the  re- 
turns are  far  from  complete,  and  in  cases  where  these  omissions 
are  plentiful  it  may  be  safely  taken  to  imply  that  the  road  in 
question  has  not  yet  standardized  its  wear  limit  renewals.  This 
information  is  of  particular  value  in  itself  as  indicative,  at  a 
glance,  of  the  present  status  of  the  standardization  of  locomo- 
tive maintenance  practices  on  ten  of  the  most  prominent  rail- 
roads in  the  country. 

In  the  table,  which  will  well  repay  a  study,  principal  interest 
centers  in  a  comparison  of  the  different  views  entertained  by 
the  various  motive  power  managements  in  their  treatment  of 
the  features  of  wear  on  which  they  were  questioned.  The  last 
column  illustrates  the  greatest  difference  in  opinion  between 
the  ten  roads. 

It  will  be  noted  that  3/32  in.  practically  represents  the  average 
opinion  in  regard  to  cylinder  wear  before  reboring.  The  roads 
which  did  not  return  on  this  item  leave  it  to  the  discretion  of 
their  local  shop  management,  and  this  applies  to  all  other  items 
where  figures  are  not  shown.  This  3/32  in.  limit  represents  a 
very  good  practice,  as  1/16  in.,  which  is  the  imperative  reboring 
limit  on  road  "A,"  is  scarcely  consistent.  It  is  believed  that  the 
insistance  on  reboring  with  this  amount  of  wear  would  result  in 
an  unwarrantable  loss  of  time  and  money,  because  few  cylin- 
ders, especially  on  heavy  power,  are  not  worn  at  least  that  much. 
Experience  has  shown  that  a  cylinder  with  its  bore  in  what 
is  called  an  "enameled"  condition,  has  attained  an  ideal  state, 
and  it  would  be  rather  unfortunate  to  turn  off  this  smooth  brown 
oil  permeated  surface  for  a  variation  of  1/16  in.  in  the  diameter 
of  the  bore.  There  is  also  the  likely  chance  that  in  the  reboring 
operation  the  cylinder  will  be  left  as  badly  if  not  worse  out  of 


round  than  it  was  before,  and  minus  the  brown  surface.  A 
recent  calipenng  of  one  hundred  new  cylinders  showed  eighty- 
seven  to  be  out  of  round  at  least  1/16  in.,  so  this  is  a  standard 
practice  which  might  be  left  to  the  shop  to  perform  when  con- 
sidered necessary.  Of  course,  it  is  based  on  the  idea  of  saving 
fuel  and  returning  the  engine  to  as  good  a  condition  as  it  was 
;:t  first,  but  the  insistance  on  it  is  not  advisable  from  what  has 
been  said. 

Road  "A"  does  not  also  follow  the  best  practice  in  its  coun- 
tenancing cylinder  bushings  with  a  minimum  thickness  of  %  in. 
The  other  three  roads  reporting  on  this  item  all  assign  5^  in.  as 
the  minimum,  and  this  experience  has  shown  conclusively  to  be 
the  lightest  stock  which  can  be  employed  without  danger  of 
breakage  or  difficulty  in  application.  In  the  case  of  the  %  in. 
bushing  there  is  another  objection  in  the  fact  that  it  must  be 
closely  watched  in  service  and  calipered  frequently  to  see  that 
it  does  not  wear  to  a  point  where  it  may  give  away  and  cause  a 
damage  to  the  piston  or  cylinder  proper.  The  majority  of  the 
roads  agree  that  the  cylinder  should  first  be  heated,  the  expan- 
sion thus  permitting  the  bushing  to  be  slipped  in,  or  lightly 
tapped  into  position.  Only  one  road  advocated  drawing  the 
bushing  in  cold,  assigning  as  a  reason  that  being  in  contact  with 
the  steam  its  expansion  under  the  heat  therefrom  would  serve 
to  hold  it.  A  bushing  extending  entirely  through  the  cylinder, 
with  a  bearing  on  both  front  and  back  heads,  seems  to  be  gen- 
erally favored  as  the  best  practice  in  this  regard. 

Road  "B"  allows  piston  valve  bushings  to  reach  %  in.  above 
nominal  diameter  before  renewal,  but  road  "A"  in  its  practice  is 
more  consistent,  making  yi  in.  the  limit.  It  is  a  well-known 
fact  that  the  breakage  of  piston  valve  rings  is  much  more  fre- 
quent in  instances  where  undue  clearance  exists  between  the 
valve  and  the  bushing.  Road  "D"  assigns  7/32  in.  as  the  limit 
and  the  others  are  non-committal,  with  the  exception  that  all 
have  the  bushings  renewed  on  each  occasion  of  heavy  repairs  to 
the  engine. 

Six  roads  depend  on  their  shops  for  the  renewal  of  piston 
heads  when  worn  below  the  cylinder  diameter,  and  only  four 
roads  assign  a  limit  of  wear.  In  the  case  of  road  "A"  its  1/16 
in.  is  no  less  than  preposterous  and  it  is  safe  to  say  that  there  is 
not  a  piston  head  on  that  road  without  a  greater  clearance  than 
this  condemning  limit.  The  idea,  of  course,  is  correct  beyond 
dispute  in  the  saving  of  packing  rings,  better  alignment  of  re- 
ciprocating parts,  and  more  uniform  cylinder  wear,  but  it  is  an 
example  of  straining  after  an  impossible  ideal  in  railroad  ser- 
vice. 

Piston  heads  can  be  safely  and  judiciously  allowed  to  run  yi 
in.  below  cylinder  diameter  without  appreciable  bad  results,  and 
in  many  instances,  which  have  been  noted,  no  ill  effect  resulted 
from  a  much  greater  wear  than  this.  When  it  is  considered 
that  locomotive  maintenance  practices  are  probably  more  thor- 
oughly standardized  on  road  "A"  than  any  other  in.  the  country 
the  effect  of  this  ill-advised  1/16  in.  limit  of  piston  head  and 
cylinder  bore  wear  can  possibly  be  appreciated.  Furthermore, 
the  various  limits  are  absolutely  insisted  on  and  much  delay 
must  necessarily  ensue  through  unavailing  renewals.  It  is  for 
this  and  other  reasons  that  the  utmost  care  should  be  exercised 
to  evolve  common  sense  standards,  and  these  should  have  the 
preliminary  approval  of  all  master  mechanics  interested  before 
becoming  the  law.  It  is  safe  to  say  that  no  master  mechanic, 
whether  or  not  of  road  "A,"  could  find  much  in  justification  of 
this  renewal,  except  the  ideal  conaitions  which  have  been  before 
mentioned   as   largely   unattainable. 

In  the  matter  of  piston  rods  there  is  a  rather  close  approxi- 
mation between  the  various  roads,  an  average  of  about  3/16  in. 
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lO.NDEMMNG    limit    01-     WEAR    FOR    VARIOUS 

LOCOMOTIVE  PARTS    ON 

RO.\DS    liESlGNATED    "A" 

TO    "J." 

Staadardized  Operations. 

A 

B 

C 

D 

8 

F 

C 

H 

I 

J 

Opinion 
difTers. 

2-32" 
10-16" 
4-16" 

3-32" 
12-16" 

3-32" 

3-32" 
12-16" 

1-32" 

7-16" 
10-16" 
12-16" 

8-32" 

6-16" 

8-16" 
10-16" 
10-16" 

12-16" 
10-16" 
10-16" 

8-16" 

5-16" 

6-16" 

2-16" 

4-32" 
2-32" 
2-16" 
2-16" 
10-16" 

7-32" 
3-32" 
3-16" 
3-16" 
10-16" 

w 

4-32'' 

3-16" 

4-32" 

3-16" 

4-16" 
2-16" 
10-16" 

3-16" 

3-16" 

4-16" 

2-16" 

1-16" 

8-16" 

6-16" 
7-16" 

4-16" 

7-16" 

1-16" 
10-32" 

8-32" 
iH'f, 

6-32" 
iKs" 

8-32" 

3^2" 

8-32" 

12-32" 

when  5 
Tcanold. 

9-3J" 

2-8" 

•A" 

K" 

ii" 

a" 

V," 

j<" 


1-8" 

1-8" 

Tender  truck  axles  (                                                          "       )  

reduction  in  the  original  diameter  being  the  condemning  limit. 
These  limits  given  in  every  case  r.re  irrespective  of  the  original 
diameter  of  the  rod,  and  apply  equally  to  one  of  254  in.  and 
to  one  of  4  in.  There  is  nothing  to  criticise  in  these  practices 
as  a  reduction  of  3/16  in.  in  a  piston  rod  naturally  implies  an 
age  where  metal  fatigue  or  cryst^allization  becomes  in  order,  and 
it  is  a  good  precautionary  measure  to  remove,  anneal  and  re- 
work them  thoroughly  before  turning  down  for  use  m  engines 
carrying  smaller  diameter  rods. 

Xo  limit  is  set,  with  one  exception,  on  the  wear  of  side  rod 
bushings,  and,  in  this,  road  "D"  is  working  to  a  refinement  quite 
hard  to  secure  as  its  condemning  limit  of  1/16  in.  is  generally 
present  on  freight  engines  in  a  week  and  passenger  power  in  a 
month.  Unless  the  care  of  the  driving  box  wedges  is  far  more 
to  the  point  than  is  exercised  on  the  majority  of  American  rail- 
roads the  maintenance  of  side  rod  bushings  as  desired  by  this 
road  becomes  a  matter  of  sheer  impossibility.  On  the  presump- 
tion that  standard  practices  once  promulgated  are  insisted  on, 
it  would  be  well  to  discard  this  one,  and  try  to  attain  the  end 
by  work  underneath  the  engine.  Otherwise  the  roundhouse  floor 
will  be  bestrewn  with  rods  on  all  occasions,  and  much  service- 
able power  will  be  idle. 

Driving  and  truck  axles  do  not  show  much  variance  in  the 
views  entertained,  no  doubt  arising  from  the  fact  that  these 
parts  are  more  generally  discussed  than  others  and  certain  gen- 
eral limitations  in  dimensions  have  been  adopted  to  govern  them, 
but  it  will  be  noted  that  there  is  a  difference  of  opinion  of  9/32 
in.  in  regard  to  crank  pins.  Road  "H"  allows  a  reduction  of 
Yi  in.  from  the  original  diameter  before  renewal.  This  is  so 
very  much  greater  than  the  next  nearest,  Y^  in.,  which  is  the 
limit  on  three  other  roads,  that  no  conclusion  can  be  reached  but 
that  the  pins  on  road  "H"  are  of  excessively  heavy  and  un- 
warranted stock. 

Driving  box  brasses  are  not  commented  on  in  this  connec- 
tion except  by  roads  "A"  and  "B,''  and  both  of  these  allow  too 
low  a  minimum  of  thickness  in  the  crown  before  renewal;  that 
is,  i>^  in.  and  \yi  in.,  respectively.  There  can  be  no  question 
among  those  who  have  intelligently  followed  this  detail  but 
that  \y2  in.  is  the  lowest  permissible  thickness  which  any  driv- 
ing box  brass  should  be  allowed  to  run.  It  is  unfortunately  a 
common  practice,  which  a  walk  through  any  shop  will  substan- 
tiate, to  rebore  these  on  the  occasion  of  general  repairs  until 
they  "clean  up,"  and  irrespective  of  what  thickness  the  remain- 
ing metal  may  have.  This  would  very  likely  be  in  evidence  on 
the  eight  roads  not  reporting  on  this  item  as  they  do  not  have 
instriictions  governing  the  procedure  in  relation  to  this  part. 

This  interesting  question  of  standardizing  maintenance  prac- 
tices has  been  presented  merely  as  illustrative  of  the  views  en- 
tertained by  widely  separate  roads  in  consideration  of  the  same 
subject,  but  it  becomes  more  vital  when  confined  to  a  single 
road.  Only  during  a  comparatively  recent  time  has  the  matter 
been  given  attention,  except  in  a  desultory  fashion,  but  it  is  now 
quite  evident  from  the  replies  received  from  various  roads  that 
it  is  being  vigorously  attacked  in  many  quarters  and  endowed 
with  the  importance  which  it  deserves. 

The  plan  which  is  now  being  followed  with  much  success  in  at 


least  two  instances  is  to  print  the  various  repair  operations  and 
wear  limits  on  standard  card  forms  which  are  distributed  among 
the  master  mechanics,  general  foremen  and  possibly  the  gang 
foremen,  but  at  all  events  they  are  accessible  wherever  required. 
Before  sending  these  out,  however,  as  standard  operation,  they 
have  a  preliminary  circulation,  as  blue  prints,  among  those  in- 
terested, who  are  free  to  criticise  as  they  please.  Not  until  all 
the  criticisms  are  returned  and  the  proposed  card  revised  as 
may  be  necessary  does  the  practice  become  standard.  Only  the 
more  common  operations  should  be  standardized,  and  the  mat- 
ter must  be  proceeded  with  cautiously,  but  it  is  worth  the  ex- 
periment in  the  certainty  of  resjlts  and  above  all  in  the  circu- 
lation of  the  most  economical  and  labor-saving  ways  of  doing 
work. 


The  World's  Largest  Electric  Clock. — An  electric  clock 
which  is  claimed  to  be  the  largest  in  existence  has  been  con- 
structed by  IMessrs.  Gent  &  Co.,  Limited,  of  Leicester,  for  the 
new  buildings  of  the  Royal  Liver  Friendly  Society,  Liverpool. 
It  has  four  dials,  and  is  to  be  erected  in  a  position  220  ft.  above 
the  ground.  The  hands  are  made  of  copper,  and  those  for  the 
minutes,  measuring  14  ft.  long  by  3  ft.  wide  at  their  broadest 
part,  have  been  specially  strengthened  with  a  9  in.  gun  metal 
backbone.  The  opal  faces  have  been  built  to  withstand  a  wind 
pressure  of  over  11  tons.  The  outer  circle  of  the  dials,  which 
are  25  ft.  in  diameter,  is  made  up  of  12  sections,  each  measuring 
6  ft.  3  in.  by  5  ft.  6  in.,  and  weighing  5^  cwt.  The  total  weight 
of  the  framework  of  each  dial  is  y/2  tons.  The  dials  will  be 
electrically  illuminated,  and  the  current  will  be  switched  on  and 
off  automatically  at  dusk  and  dawn. 


New  Union  Station  in  Chicago. — Work  on  the  construc- 
tion of  a  new  passenger  station  in  Chicago  on  the  site  of  the 
present  Union  Depot  will  begin  early  next  spring,  and  will  be 
pushed  to  completion  with  all  possible  rapidity.  The  building 
itself  will  cost  $5,000,000,  and  the  outlay  for  the  purchase  of  the 
land  needed  will  bring  the  total  investment  up  to  $20,000,000. 
Negotiations  relative  to  the  project,  which  have  been  in  progress 
for  a  long  time,  have  now  reached  a  point  where  the  five  rail- 
road systems  interested  are  prepared  to  make  application  within 
sixty  days  for  a  permit  to  begin  building  operations.  Darius 
Miller,  president  of  the  Chicago,  Burlington  and  Quincy  Rail- 
road, has  declared  that  the  erection  of  a  new  depot  is  assured. 


Automatic  G.^te  Register.— The  Pennsylvania  Railroad  is 
said  to  be  considering  the  installation  at  Union  Station,  Pitts- 
burg, of  an  ingenious  device  for  registering  automatically  the 
number  of  passengers  passing  through  the  trainshed  gates.  The 
apparatus  comprises  a  stream  of  compressed  air  which  plays 
continuously  across  the  passageway  and  holds  open  a  circuit, 
except  when  it  is  interrupted  by  the  body  of  the  person  travers- 
ing the  passageway.  These  interruptions  register  the  number 
of  persons  passing. 
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PNEUMATIC  RIVETER  FOR  COUPLER  YOKES 


NEW  YORK.  NEW  HAVEN  &  HARTFORD  R.   R. 

The  coupler  repair  problem  is  not  by  any  means  the  least  im- 
portant in  car  shop  work.  On  a  road  having  say  20,coo  cars,  it 
amounts  on  an  average  to  some  .3,000  couplers  in  a  year.  Of  this 
75  per  cent,  are  removed  due  to  the  failure  of  the  coupler  proper, 
and  generally  resulting  from  accident.  The  coupler  yoke  is  only 
found  defective  to  the  extent  of  about  25  per  cent.,  but  in  all 
cases  the  parts  must  necessarily  be  stripped  and  reassembled  after 
whatever  renewal  has  been  made. 

In  line  with  the  progressiveness  which  is  so  characteristic  of 
tar  repair  work  on  the  New  York,  New  Haven  &  Hartford  Rail- 
road, this  particular  item  has  been  the  subject  of  much  attention 
at  the  Readville  shops  of  that  company,  and  through  careful 
attention  to  working  out  all  details  the  minimum  has  been  ob- 
tained in  both  items  of  time  anJ  cost.  One  day  in  each  week, 
generally  Friday  or  Saturday,  is  found  amply  sufficient  to  clean 
up  the  previous  six  days'  accumulation  of  broken  couplers  from 
all  points  on  the  system  and  to  place  them  in  the  Readville  store- 
house for  redistribution  on  requisition.  The  entire  labor  cost  is 
but  19  cents  per  coupler,  including  stripping,  renewal  of  either 
yoke  or  coupler,  riveting  up,  and  for  the  necessary  movement 
of  the  parts  about  the  plant. 

This  very  low  cost  is  largely  made  possible  through  the  pneu- 
matic riveting  machine,  a  hom-j-made  affair,  which  is  herein 
shown.  Its  construction  is  very  simple,  as  is  clearly  evident 
from  the  drawing  and  illustration.  It  will  be  noted  that  the  ar- 
rangement of  the  frame  is  such  that  the  coupler  does  not  have  to 
be  lifted,  as  was  formerly  the  case  when  the  yoke  rivets  were 
headed  under  a  steam  hammer.  All  the  labor  required  is  to  up- 
end  and  drop   it   transversely  across  the   depressed   part   of   the 


couplers,  varying  from  2  to  3  rivets  each,  is  considered  as  only  a 
fair  day's  work  for  it.  Two  men  perform  the  entire  operation 
of  temporarily  bolting  the  yoke  and  coupler,  heating  and  apply- 
ing the  rivets,  handling  the  Vivcter  and  disposing  of  the  coupler 


A   SIMPLE  AND   EFFICIENT   RIVETER. 


outside  of  the  shop.  In  shops  where  much  repair  work  of  this 
description  is  done  this  cheap  and  adequate  device  will  prove  of 
the  greatest  value. 


Getting  Out  a  Broken  Tap  is  considered  a  very  hard  job,  and 
especially  where  the  tap  is  small  or  in  a  finished  piece  of  work 
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DETAIL    ARRANGEMENT    OK    PNEUMATIC    RIVETER. 


riveter  frame  in  line  with  the   rivet  socket,  and  the  rivets  are 
headed  through  the  action  of  a  14-in.  brake  cylinder  piston  under 
80  lbs.   pressure,  which  is  that  of  the  shop  air  line,  and  in   a 
single  thrust. 
The    capacity    of    this    very    efficient    tool    is    enormous,    200 


that  cannot  be  heated  in  order  to  anneal  the  tap.  To  make  this 
task  an  easy  one,  pour  muriatic  acid  into  the  hole.  Leave  it 
there  for  about  four  or  five  minutes  and  enough  of  the  tap  and 
the  hole  is  eaten  away  to  loosen  the  tap,  which  can  then  be 
backed  out. 


New   Locomotive  Repair   Shops  at   Havelock,   Neb. 


THE   OLD   I.OCOMOTI\E   REPAIR   SHOPS   ON  THE  CHICAGO,    BURLINGTON    &    QUINCY    RAILROAD    AT    HAVE- 
LOCK,   NEB.,    HAVE    BEEN    TRANSFORMED    INTO    PRACTICALLY    A    COMPLETE    NEW    PLANT    BY    THE 
ERECTION    OF    A    NEW    ERECTING    AND    MACHINE    SHOP;     A    LARGE    SYSTEM    STORE    HOUSE; 
A   COMPLETE   POWER   HOUSE   AND   A   SYSTEM    OIL    DISTRIBUTING    STATION. 


On  the  lines  of  the  Burhngton  west  of  the  Missouri  River,  the 
introduction  of  large  Mallet  locomotives,  together  with  a  large 
increase  in  the  number  and  size  of  other  locomotives,  has  brought 
about  a  condition  which  made  it  imperative  to  furnish  decidedly 
more  extensive  and  complete  repair  facilities  than  were  provided 
by  the  shops  which  had  served  these  lines  in  the  past.  These 
shops,  howver,  originally  constructed  in  1894,  were  in  advance 
of  their  time  in  many  features  of  general  design  and  were  in  far 
too  good  condition  to  be  razed,  therefore  the  new  shop  plant  was 
designed  so  as  to  make  use  of  the  present  buildings  in  the  fol- 
lowing manner:  The  present  machine  and  erecting  shop  has  been 
replaced  with  an  entirely  new  and  thoroughly  up-to-date  struc- 
ture, and  the  building  now  used  for  this  work  is  changed  over 
for  boiler  shop  use.    The  present  boiler  shop  is  then  to  be  made 


ered  that  a  building  provided  with  cranes  and  suited  in  every 
way  for  boiler  shop  work,  is  already  in  existence,  it  is  easily 
seen  that  the  expense  and  delay  incident  to  this  transportation 
of  boilers  is  not  sufficient  to  make  it  advisable  to  construct  a 
new  building  for  these  repairs. 

A  study  of  the  illustration  will  show  that  the  yard  crane  is 
the  main  artery  of  the  transportation  system  and  that  from  it  a 
connection  can  be  made  into  all  buildings  with  ease  by  means  of 
the  numerous  tracks  passing  under  it.  A  large  extending  plat- 
form, on  which  it  is  proposed  to  store  the  heavier  parts,  ex- 
tends underneath  the  yard  crane  and  is  provided  with  a  crane 
of  its  own,  which  also  extends  far  enough  underneath  the  yard 
crane  runway  to  permit  the  transfer  of  heavy  castings  from  one 
crane  to  another  without  difficultv. 


/\ 


GENERAL    ARRANGEMENT   OF    NEW    SHOPS    AT    HAVELOCK. 


into  a  new  forge  shop  and  the  present  forge  shop  is  to  be 
changed  into  a  car  machine  shop.  Since  in  the  new  machine 
shop  all  of  the  tools  will  be  electrically  driven,  most  of  them 
by  individual  motors,  and  also  because  a  number  of  new  cranes, 
elevators,  increased  forge  shop  equipment,  etc.,  that  will  require 
a  decided  increase  in  power  house  capacity,  the  old  power  house 
was  abandoned  and  transformed  into  a  brass  foundry  and  a  com- 
plete new  power  house  has  been  constructed.  At  the  same  time 
a  new  storehouse  of  exceptional  capacity,  which  i'  to  be  a 
■  central  distributing  point  for  all  the  lines  west  of  the  Missouri 
River,  has  also  been  built.  A  large  new  oil  house  forms  the 
fourth  building  of  the  new  list. 

The  use  of  the  old  buildings  for  the  purposes  mentioned  has 
made  it  impossible  to  obtain  an  ideal  arrangement,  so  far  as  the 
inter-relation  of  the  various  buildings  are  concerned,  but  never- 
theless by  means  of  an  80  ft.  traveling  yard  crane,  which  serves 
all  of  the  buildings  of  the  plant,  most  of  the  difficulties  of  inter- 
shop  transportation  have  been  solved  and  with  the  exception  of  a 
single  feature  of  the  necessity  of  transporting  boilers  out  of  the 
erecting  shop  under  the  yard  crane  then  about  300  ft.  by  means 
of  the  j'ard  crane  and  again  in  the  boiler  shop,  there  can  be  but 
little  objection  raised  to  the  arrangement.     When  it  is  consid- 


Some  surprise  may  be  occasioned  by  the  location  of  the  power 
house,  but  when  it  is  considered  that  this  is  adjacent  to  the 
smith  shop  and  the  large  machine  shop,  the  two  shops  which 
require  its  output  to  the  largest  extent,  and  also  that  it  was 
located  with  the  idea  of  possible  future  extension  in  the  nature 
of  freight  and  passenger  car  repair  shops,  it  will  be  seen  that 
its  location  cannot  be  justly  criticised.  , 

Erecting  and  Machine  Shop. 

One  of  the  illustrations  shows  the  cross  section  of  this  very 
large  building,  which  is  devoted  entirely  to  erecting  shop  and 
machine  work.  It  is  of  the  longitudinal  type,  three  tracks  run- 
ning the  entire  length  of  the  erecting  shop,  which  occupies  90  ft. 
on  one  side  of  the  building.  Adjacent  to  this  is  a  heavy  machine 
bay  60  ft.  in  width,  back  of  which  is  another  60  ft.  bay  for  the 
lighter  tools.    The  building  is  over  600  ft.  in  length. 

Over  the  erecting  shop  there  are  two  4-motor  girder  cranes, 
each  having  a  main  hoist  capacity  of  75  tons  and  an  auxiliary 
capacity  of  15  tons.  In  addition  to  this  over  the  outside  tracks 
there  are  four,  two  on  either  side,  3-motor,  3-ton  traveling  wall 
cranes.  Over  the  middle  or  heavy  machine  bay  there  is  one 
3-motor  girder  crane,  having  a  capacity  of  10  tons  and  a  span  of 
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S8  ft.  As  soon  as  the  shop  requirements  indicate  its  necessity 
another  crane  of  similar  capacity  will  be  installed  on  the  same 
run-way.  All  cranes  tlirouijliout  the  plant  were  built  by  Niles- 
Bcment-Pond. 

A  very  substantial  steel  construction  forms  the  frame  work 
of  the  building.  The  enclosing  walls  are  constructed  of  i  in. 
channel  studding  secured  with  iron  straps  to  the  steel  girths  and 
covered  with  galvanized  expanded  metal  wired  on.  To  the  ex- 
panded metal  is  applied  four  coats  or  layers  of  cement  plaster, 
each  ^  inch  thick,  making  a  wall  of  good  weather  resisting 
qualities  and  of  sufficient  thickness  to  embed  the  steel. 

A  concrete  floor  has  been  provided  in  the  erecting  shop,  while 
in  the  machine  bays  the  floor  consists  of  a  course  of  3  in.  Bur- 
nettizcd  Oregon  fir  laid  on  tamped  sand,  the  boards  being  nailed 
together.  Over  this  sub-floor  is  laid  a  wearing  surface  of  ij^  in. 
maple  factory  flooring.  The  roof  of  the  building  consists  of  2  in. 
sheathing  laid  on  6  x  14  in.  purlins  and  covered  with  S-ply  pitch 
felt  and  gravel  laid  according  to  the  Barret  specifications. 


arrangement  of  the  stored  parts,  it  will  prove  sufficient.  In  some 
cases,  as  for  instance  at  Readville,  this  question  has  been  solved 
by  storage  pits  below  the  floor.  This  scheme,  however,  requires 
two  separate  handlings  of  material  that  does  not  have  to  go  to 
the  lye  vats  and  necessitates  a  removable  section  of  flooring  over 
the  storage  pits.  It  is  quite  possible,  however,  that  a  saving  of 
practically  20  ft.  in  crane  length  and  in  the  width  of  the  shop 
may  offset  this  incresfte  in  cost. 

Location  and  Arrangement  of  Machine  Tools. 

In  the  heavy  machine  bay  the  tools  are  all  individual  motor 
driven,  both  direct  current  and  variable  speed  motors  and  induc- 
tion constant  speed  motors  being  used,  depending  upon  the  tool 
that  is  to  be  driven,  the  lafter  being  employed  when  the  tool 
contains  within  itself  a  sufficient  speed  variation  and  the  former 
where  it  is  necessary  to  have  speed  changes  on  the  motor  in 
order  to  obtain  the  required  range  on  the  tool.  In  the  light 
machine  bay  all  of  the  smaller  tools  are  grouped,  these  in  most 
cases  being  arranged  for  group  driving  from  an  overhead  shaft. 


Ih'alieollmig 


Heatiug  Duel 


Cross  Section  through  Bay  No.  17. 

SECTION    OF    NEW    MACHINE   AND   ERECTING    SHOP. 


Reference  to  the  three  photographs  showing  the  interior  of 
the  three  bays  clearly  indicate  that  the  value  of  generous  natural 
lighting  area  has  been  fully  appreciated  by  the  designers.  In 
the  outside  wall  of  the  erecting  shop  above  the  crane  runway 
it  will  be  seen  that  practically  the  whole  area  is  given  up  to 
glass.  Below  this  the  windows  occupy  over  75  per  cent,  of  the 
whole  area.  On  the  opposite  side  of  the  erecting  shop  the  exten- 
sion of  this  section  above  the  roof  of  the  next  bay  is  practically 
all  of  lighting  area.  In  addition  there  is  a  skylight  31  ft.  in 
width  continuing  the  full  length  of  the  shop  in  the  center. 
Altogether  this  makes  this  one  of  the  best  lighted  erecting  shops 
in  the  country.  In  the  heavy  machine  bay  the  lighting  is  all 
from  the  vertical  section  of  the  saw-tooth  roof,  the  windows 
being  13  ft.  3^  in.  in  height,  and  continuous  for  the  full  length 
of  the  shop.  In  the  light  tool  bay  the  side  windows  are  dupli- 
cates of  those  below  the  crane  runway  in  the  erecting  shop  and 
in  addition  a  saw-tooth  roof  arrangement  gives  an  excellent  sky- 
light near  the  center. 

In  the  erecting  shop,  pits  are  provided  on  ah  three  tracks,  dif- 
fering in  this  respect  from  most  other  longitudinal  shops.  They 
are  570  ft.  long,  located  at  30  ft.  6  in.  centers,  the  side  pits  being 
14  ft.  6  in.  from  the  wall.  This  gives  an  unusually  large  space 
between  pits,  allowing  the  storage  of  material  taken  from  stripped 
locomotives  which  does  not  need  repairs  and  still  at  the  same 
time  leaving  ample  clearance  for  workmen.  The  subject  of  the 
proper  place  for  storing  material  of  this  nature  is  one  on  which 
there  seems  to  be  but  little  uniform  opinion.  It  is,  of  course, 
preferable  to  store  piping,  lagging,  steam  chest  covers,  and 
other  parts,  which  are  to  be  again  applied  without  repairs,  in 
the  immediate  vicinity  of  the  locomotive  and  in  a  place  that  will 
require  the  least  number  of  handlings.  With  a  longitudinal  shop 
this,  of  course,  can  be  done  perfectly  by  leaving  enough  space 
between  pits,  but,  on  the  other  hand,  space  between  pits  means 
increased  length  of  cranes  and  increased  complication  of  roof 
trusses  and  other  expenses,  which  mount  up  very  rapidly  and 
make  it  necessary  to  arrive  at  a  compromise.  Thirty  feet  and 
six  inches,  as  is  found  in  this  shop,  is  the  widest  space  of 
which  we  have  any  record  and  probably  with  proper  care  in  the 


although  there  are  some  individual  driven  tools  in  this  section. 
There  is  no  overhead  traveling  crane  in  the  light  machine  bay 
and  jib  cranes,  etc.,  will  be  installed  for  the  handling  of  the  v/ork. 

Referring  to  the  illustration  showing  the  arrangement  of  the 
tools,  and  beginning  at  the  right  end  of  the  shop,  it  will  be  seen 
that  a  space  of  about  72  ft.  along  one  side  of  the  heavy  machine 
bay  is  occupied  by  the  lye  vat  and  cleaning  platforms.  In  addi- 
tion to  the  service  of  the  traveling  crane  there  are  two  20  ft. 
jib  cranes  arranged  to  handle  material  in  and  out  of  the  vat. 
At  this  point  there  are  two  transverse  tracks  running  between 
the  outside  pit  in  the  erecting  shop  and  the  track  that  exends 
the  full  length  along  the  center  of  the  heavy  machine  bay.  This 
permits  the  bringing  of  the  material  to  the  vat  on  push  cars  and 
transferring  them  out  on  the  line  of  travel  along  the  center 
track  while  they  are  getting  unloaded.  The  other  half  of  the 
heavy  machine  bay  opposite  the  lye  vat,  as  well  as  the  next  80  ft. 
extending  up  to  the  transverse  track  that  passes  entirely  across 
the  shop  and  to  the  outside,  is  taken  up  by  tools  and  space  for 
the  driving  wheel  work.  The  tracks  for  storing  the  wheels  will 
be  noted  and  the  various  lathes,  presses  and  boring  mills  are 
indicated  on  the  drawing.  Of  course  in  this  shop  a  number  of 
the  tools  have  been  transferred  from  the  present  shop.  The  new 
tools  for  wheel  work  include  a  96  in.  boring  mill,  a  100  in.  quar- 
tering machine  and  a  42  in.  car  wheel  lathe.  In  this  section  the 
only  induction  motors  are  on  the  quartering  machine,  the  600 
ton  hydraulic  press  and  the  200  ton  wheel  press,  in  addition  to 
the  small  grinder. 

In  the  light  machine  tool  bay,  just  back  of  the  wheel  section, 
are  grouped  a  general  collection  of  tools  for  miscellaneous  work. 
These  are  all  belted  to  a  line  shafting  driven  by  a  20  h.p.  induc- 
tion motor  forming  group  No.  6.  Driving  box  and  shoe  and 
wedge  work  is  taken  care  of  by  the  tools  occupying  the  next  112 
ft.  of  the  heavy  machine  bay.  It  will  be  noticed  that  there  is  a 
cylinder  boring  machine  also  located  in  this  section,  as  well  as  a 
96  in.  and  a  54  in.  boring  mill,  which  will  be  used  for  tire  turn- 
ing. In  the  light  machine  bay,  just  back  of  this  section,  is  a 
tin  and  pipe  department,  with  tools,  benches,   forges,  etc. 

The  next  group  of  tools  is  for  rods,  cross  heads  and  piston 
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ARRANGF.MENT  OF  TOOLS   AND   TRACKS  IN    NEW" 


work,  taking  up  about  135  ft.  in  the  heavy  machine  tool  bay. 
Just  beyond  these  are  the  tools  for  valve  motion  work,  a  liberal 
open  space  and  large  benches  being  provided  in  this  neighbor- 
hood for  fitting.  In  the  light  tool  bay,  back  of  these  groups,  is 
a  tool  room,  which  is  liberal  in  size  and  very  well  arranged, 
there  being  a  number  of  direct  driven  tools,  as  well  as  two 
groups,  Nos.  4  and  5,  located  in  the  space  next  to  the  outside 
wall.  Group  No.  3  in  the  light  machine  tool  bay  includes  the 
tools  for  valve  motion,  rods,  cross  head  and  piston  work  of  a 
light  character.  This  group  is  driven  by  a  20  h.p.  alternating 
current  motor.  At  this  point  there  is  another  transverse  track 
extending  through  the  shop.  The  remaining  150  ft.  of  the  shop 
is  given  up  to  large  tools  in  the  heavy  bay  for  frames  and  cylin- 
ders, sufficient  open  floor  space  being  provided  for  laying  out 
and  handling.  Bolt  and  nut,  air  brake,  etc.,  work  is  performed 
on  the  tools  in  groups  Nos.  i  and  2  in  the  light  machine  tool 
bay  in  this  end  of  the  building. 

It  will  also  be  noted  that  along  the  outer  wall  of  the  erecting 
shop  there  are  two  24  in.  drills  driven  by  constant  speed  motors, 
on  which  emergency  work  can  be  performed  by  the  erecting 
shop  men.  A  number  of  small  lathes,  punch  and  shear,  saw, 
grinders,  etc.,  are  placed  inside  of  the  columns  on  the  other 
side  of  the  erecting  shop  for  small  emergency  work.  There  are 
also  several  portable  lathes. 

A  study  of  this  tool  arrangement  indicates  the  care  that  has 
been  taken  to  reduce  the  transportation  of  material  to  a  mini- 
mum. In  each  section  there  will  be  found  tools  suited  for  doing 
all  parts  of  the  work  on  any  part  of  a  locomotive,  the  lighter 
sections  being  machined  on  the  small  tools  in  the  outside  bay  and 
the  heavier  work  on  the  heavy  tools  under  the  crane  and  a 
space  provided  at  each  point  for  the  assembling  For  instance, 
all  motion  work  is  collected  at  the  center  of  the  shop ;  the  driv- 
ing box,  shoe  and  wedge  work  is  immediately  adjacent  to  the 
driving  wheel  work,  as  it  should  be,  and  also  near  the  cleaning 
vat,  and  so  it  goes  throughout  the  shop. 


In  a  later  issue,  after  the  shop  has  been  in  operation  for  some 
time,  we  hope  to  be  able  to  discuss  this  feature  in  view  of  the 
actual  work  being  performed. 

Extending  out  from  the  light  machine  tool  bay  in  the  center 
of  the  shop  is  a  building  about  41  x  61  ft.,  arranged  in  two  floors, 
in  which  is  located  the  fans,  their  coils  and  air  intakes,  and  also 
a  laboratory  and  a  large  locker  room.  The  air  from  the  fans  is 
discharged  through  an  underground  conduit  along  one  side  of 
the  erecting  shop  with  exits  close  to  the  posts  and  just  inside 
of  the  wall.  For  the  other  bays  of  the  shop  the  hot  air  is 
conveyed  through  overhead  galvanized  iron  piping  with  dis- 
charges at  every  alternate  posts  in  all  bays. 

Storehouse. 

One  of  the  largest  rairload  storehouses  in  the  country  forms 
part  of  this  plant.  It  is  a  building  So  ft.  in  width,  500  ft.  long, 
and  three  stories  high,  parallel  to  and  150  ft.  away  from  the 
erecting  shop.  The  building  is  of  slow  burning  mill  construction 
with  brick  walls  and  is  surrounded  on  three  sides  by  a  platform 
16  ft.  in  width.  100  ft.  of  the  first  and  second  floors  at  the  west 
end  of  the  building  is  reserved  for  office  use.  On  the  first  floor 
are  situated  the  quarters  of  the  superintendent  of  shop  and  the 
storekeeper,  while  on  the  scond  floor  are  located  the  stationer, 
doctor,  who  is  provided  with  an  emergency  hospital  fully 
equipped,  telephone  exchange,  quarters  for  the  apprentice  school, 
and  a  meeting  room. 

This  storehouse  is  intended  to  be  the  main  distributing  center 
for  all  material  used  on  the  Western  Grand  Division  of  the 
railroad.  On  the  first  floor  are  located  cases  for  holding  the 
material  handled  in  the  largest  quanties,  as  well  as  the  receiv- 
ing and  shipping  rooms.  On  the  second  floor  is  the  stock  of  sta- 
tionery and  material  cases  for  handling  the  small  stock.  The 
third  floor  is  given  up  to  the  storage  of  material  in  original 
packages,  which  is  not  worked  over  in  the  storehouse,  or  is  of  a 
bulky  nature.     Two  motor  driven  elevators  are  provided,  serv- 
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ing  all  three  floors,  one  being  located  in  the  receiving  room  on 
the  first  floor  and  the  other  in  the  shipping  room. 

An  interesting  feature  of  the  design  of  this  building  is  that 
the  form  of  material  case  to  be  used  was  first  adopted  and  then 
the  windows  and  framing  were  designed  to  suit  the  cases.  These 
cases  are  s  ft.  in  width  at  the  bottom  and  are  separatel  by  a 
space  of  the  same  width,  making  the  spacing  of  windows  at  lo 
ft.  centers.  The  windows  themselves  are  7  ft.  in  width  and  lo- 
cated directly  opposite  the  aisle  between  the  cases. 

The  heating  of  this  building  is  by  direct  radiation  in  the  office 
section  and  by  indirect  system,  having  duplicate  fans,  in  the 
storeroom  section.  It  is  lighted  throughout  by  incandescent 
lamps. 

Just  to  the  north  of  the  storehouse,  and  separated  from  the 
platform  on  that  side  by  the  clearance  of  one  track,  is  a  large 
casting  platform  Go  ft.  in  width  and  518  ft.  long,  built  at  car 
floor  level.  This,  and  the  track  serving  it  to  the  north,  are 
covered  by  a  10  ton,  59  ft.  girder  crane,  the  runway  of  which 
extends  far  enough  under  the  yard  crane  to  permit  the  transfer 
of  material  between  the  two  without  rehandling.  Between  this 
platform  and  the  erecting  shop  there  is  a  space  of  62  ft.  in  which 
there  are  two  tracks,  the  remainder  of  the  space  next  to  the 
erecting  shop  itself  being  clear  and  to  be  used  for  the  storage  of 
little  used  material  or  parts. 

Oil  House. 

Situated  west  of  the  erecting  shop  and  storehouse  at  a  distance 
of  220  ft.  is  the  oil  house.  This  structure,  which  is  built  entirely 
of  concrete  below  the  platform  line,  has  side  walls  of  brick  and 
roof  of  concrete,  water  proofed  with  a  five  ply  pitch  felt  and 
gravel  covering.  Special  attention  has  been  given  to  making  the 
building  entirely  fireproof  and  no  combustible  material  has  been 
used  anywhere  in  its  construction.  Tanks  for  storage  of  the 
various   oils  with  the  exception  of  kerosene   and   gasolene   are 


located  in  the  basement  of  the  building  and  under  the  platform. 
Kerosene  and  gasolene  are  stored  outside  in  two  elevated  tanks, 
each  having  a  capacity  of  20,000  gallons.  These  oils  are  handled 
to  the  storage  tanks  from  cars  by  motor  driven  power  pumps 
located  in  a  separate  compartment  on  the  west  side  of  the  build- 
ing. From  the  tanks  kerosene  and  gasolene  is  distributed  and 
barrels  filled  by  gravity.  For  handling  oils  stored  in  the  tanks 
located  in  the  basement  and  used  in  considerable  quantities,  five 
Gilbert  and  Barker  power  pumps,  each  having  a  capacity  of  40 
gallons  per  minute,  are  provided.  Ten  Bowser  self-measuring 
pumps  are  also  located  in  the  pump  room  for  handling  as  many 
different  kinds  of  oils  in  small  quantities.  The  power  pumps  are- 
driven  from  line  shafting  run  by  a  3  horsepower  440  volt  West- 
inghouse  A.  C.  motor. 

The  tank  capacities  and  the  list  of  oils  to  be  handled  is  as 
follows : 

Kerosene    20.000  gallons 

Gasoline    20.000 

Fuel     24.000 

Car     2-1,000 

Valve     .  12,000         " 

Mineral    Seal    8.000         '" 

Black     500 

Gas  Engine   500 

Renown   Engine    500         ^^ 

Franklin   Engine    500 

Linseed    500 

A  compartment  20  x  36  ft.  is  provided  in  the  building  for  the 
storage  of  baled  waste.  For  the  easy  handling  of  this  material 
an  overhead  trolley  arrangement  has  been  installed. 

Power  House. 

A  power  house,  thoroughly  modern  in  every  respect,  forms  not 
the  least  important  part  of  this  shop  plant.  Its  location  can  be 
seen  by  reference  to  the  general  view.  It  is  a  brick  structure, 
with  a  concrete  roof  covered  with  five-ply  felt  pitch  and  gravel 
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covering.  It  measures  87  ft.  7  in.  x  120  ft.  outside  dimensions, 
and  is  divided  into  practically  two  equal  longitudinal  sections, 
the  one  to  the  north  being  the  boiler  room  and  the  other  the 
engine  room.  In  the  former  are  at  present  provided  four  400 
h.p.  Sterling  boilers,  arranged  in  two  batteries ;  space  is  also 
provided  for  the  installation  of  two  additional  units  of  the  same 
size.  The  boilers  are  equipped  with  Green  chain  grate  stokers 
and  furnish  saturated  steam  at  150  lbs.  pressure.  Special  atten- 
tion has  been  given  to  the  mchanical  handling  of  coal  and  ashes. 
The  coal  is  discharged  into  a  track  hopper  just  outside  the 
power  house,  and  conveyed  to  the  concrete  bunkers  over  the 
boilers  by  an  inclined  belt  conveyor.     From  these  hoppers  it  is 


well  as  all  crane  motors.  The  current  from  the  alternators  is 
3-phase,  60  cycle,  at  440  volts,  is  used  for  general  lighting  and 
for  all  constant  speed  motors  throughout  the  plant.  In  addition 
a  25  kw.,  125  volt  Curtis  turbo  generator  and  a  25  kw.,  125  volt 
Westinghouse  motor  generator  set,  are  provided  for  exciting  and 
auxiliary  lighting  purposes.  In  the  engine  room  are  also  found 
an  Ingersoll-Sargent  cross  compound  two  stage  class  G  air  com- 
pressor having  a  capacity  of  2,100  cu.  ft.  of  free  air  per  minute, 
as  well  as  a  Franklin  duplex  two-stage  compressor  of  2.000  cu.  ft. 
capacity. 

In  the  basement  of  the  engine  room  are  the  pumps  for  water 
and    fire    service,    as    well    as    a    Westinghouse    LeBlanc    motor 
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fed  directly  to  the  chain  grates  by  gravity.  The  ashes  discharge 
into  small  ash  cars  located  in  a  tunnel  beneath  the  boilers,  which 
are  hoisted  to  an  overhead  hopper,  into  which  they  are  auto- 
matically dumped.  From  this  hopper  they  are  discharged  into 
the  ash  cars  outside  of  the  building  without  further  handling. 

The  other  boiler  room  equipment  consists  of  two  Blake 
14  X  8  X  12  in.  plunger  type  duplex  boiler  feed  pumps  and  a  3,000 
h.p.  Stillwell  feed  water  heater,  the  latter  being  located  on  a 
platform  over  the  feed  pumps.  The  stack  is  200  ft.  in  height, 
built  of  reinforced  concrete,  the  construction  work  being  by  the 
General  Concrete  Construction  Co.  A  Locke  damper  regulator 
has  also  been  installed. 

In  the  engine  room  there  is  one  750  k.  v.  a.  Westinghouse  gen- 
erator driven  by  a  Parsons  turbine.  Foundations  and  space  are 
also  provided  for  two  additional  turbines  of  the  same  size,  to 
serve  future  requirements.  A  200  kw.  Westinghouse  generator 
direct  connected  to  a  300  h.p.  Erie  Ball  cross  compound  engine 
has  been  transferred  from  the  old  power  house.  There  is  also 
one  100  kw.  and  one  200  kw.  Westinghouse  induction  motor  gen- 
erator set,  which  furnish  direct  current  at  220  volts  for  the  oper- 
ation of  the  motors  of  this  type  on  some  of  the  machine  tools,  as 


driven    condenser    for    handling    the    steam    from    the    turbine. 

Adjacent  to  the  power  house  is  a  large  concrete  reservoir  of 
1,000,000  gallons  capacity,  which  in  addition  to  the  water  supply 
is  also  used  for  cooling  purposes,  the  discharge  from  the  tur- 
bine condenser  being  sprayed  through  Koerting  nozzles. 

All  piping  between  the  power  house  and  various  buildings  is 
carried  in  a  concrete  tunnel  or  in  conduits.  The  wiring  is  en- 
tirely overhead,  being  carried  on  steel  towers  and  wooden  poles. 

Yard  Crane. 

The  yard  crane  is  of  40  tons  capacity,  the  runways  being  30 
ft.  in  height  and  80  ft.  apart.  It  adjoins  the  machine  and  erect- 
ing, smith  and  car  shops,  and  is  but  40  ft.  away  from  the  end 
of  the  boiler  shop,  and  also,  as  above  mentioned,  serves  the  end 
of  the  casting  platform.  Passing  underneath  it  at  right  angles 
there  are  11  tracks,  of  which  two  serve  the  casting  platform, 
three  enter  the  erecting  shop,  one  passes  through  the  heavy 
machine  bay,  one  through  the  smith  shop  and  two  enter  the 
boiler  shop.  This  makes  it  possible  to  transfer  any  heavy  mate- 
rial from  a  car  on  any  track  directly  to  the  shop  wherein  it  is  to 
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be  used.    This  and  all  other  cranes  in  the  plant  were  furnished  water,  and  also  that  the  balanced  compound  was  more  economi- 

by  Niles-Bcment-Pond  Co.  cal  than  the  simple  in  coal  and  about  the  same  on  water  con- 

sumption. 

Boiler  and  Smith  Siiors.  ^,                   ui          i        ■        .                                ,              . 

Ut   course,   while  coal   and   water   economy  are  of  great  im- 

The  old  erecting  shop  and  the  old  boiler  shop  are  very  well  portance,  the  total  efficiency  of  a  locomotive  must  also  include 

suited  for  their  new  uses.    Both  of  them  have  overhead  traveling  its  cost  of  maintenance,  and  on  this  feature  Bulletin   No.   1007, 

cranes,  the  former  being  a  30-ton  girder  crane,  59  ft.  in  length,  issued  by  the  American  Locomotive  Company,  to  whom  we  are 

serving  half  the  width   of  the   shop.     There  are  two  of  these  indebted  for  this  data,  states  that  all  three  of  these  locomotives 

cranes  in  this  shop  of  the  rope  drive  type,  but  it  is  planned  to  required  almost  exactly  the  same  expense  per  engine  mile  for 

replace  them  with  electric  driven  cranes  on  the  same  runway.  running  repairs  and  that  the  saving  of  a  balanced  simple  on  coal 

All  engineering  work  of  this  plant,  including  the  design  and  and  water  is  a  net  saving  which  is  not  offset  by  a  greater  ex- 
construction  of  the  buildings,  has  been   in  charge  of  Westing-  pense  of  up-keep. 

house.   Church,   Kerr   &   Co.,    10   Bridge   St.,   New   York.     The      Locomotive  No "'"2  '"*''  "** 

work  has  been  under  the  direct  supervision  of  Mr.  F.  H.  Clark,  Simple      Bal.  Comp.     Bal.  Simple 

Con      9      A/T      P       nnrl    Tlinmac    Rnnnp      <s      M      P       nf    the    linpo    pact         Total  weight,  lbs 180,000  19!), 100  202,000 

uen.  b.  M.  r.,  ana    ihomas  Koope,   b.  M.  f.,  ot  the  lines  east      weigrht  on  drivers,  lbs 102,000  105:540  116,000 

of  the  Missouri  River,  and  Willard  Doud,  shop  engineer  of  the       CylindL-rs,  di.im.  and  stroke 21  x  2«  is  &  25  x  26i7^&i7Kx2S 

_.-      ,.  y  .  Diameter  drivers,  in 73  73  73 

Burlmgton    Lines.  Steam  pressure,   lbs 186  210  170 

Tractive   effort,   lbs 24,700  22,500  29,600 

^_^_^____^^_^^_  Total  heating  surface,   sq.   ft 2,825.5  3,209  2,715 

Number  and  size  of  flues 320 — 2  273 — i%  206 — 2 

24—5% 

COMPARATIVE  TEST  OF  FOUR-CYLINDER  BALANCED      Length  of  flues,  ft.  and  in .160  isio  18  o 

SIMPLE  LOCOMOTIVE  WITH  SUPERHEATER  ^^'Ae^'lTeT's^t^: .'.":. !'\::::\:\\:: :^^        hVl 

Mileage  since  No.   1   or  2   repairs 24,623  34,324  12.680 

TIME  AND  TONNAGE. 

CHICAGO,    ROCK    ISLAND    AND    PACIFIC    RAILWAY.  Distance   between    terminals,    miles 181.1  181.1  181.1 

Average  total  time,   hrs.   and  min 5-6  5-7  6-58^ 

_                      ^         ,     1       -r^            ,                                       p,..              ,  Avg,  running  time,  hrs.,  min.  and  sec. .  .4-32-26    .             4-46-36                4-34-13 

On  page  46"  of  the  December,  1909,  issue  of  this  journal  ap-      Number  of  stops,  average 6.33  7.15  14  6 

peared  a  very   fully  illustrated  description  of  a  4-cyh-nder  bal-  Nnmbe?"of''cars''.'?'^.  °".  .T.".l".^"T.lV.'.^.*:''7               ?.«!               ^^'^^ 

anced    simple    locomotive    of    the    Atlantic    type,    which     was      Weight  behind  drawbar,  tons 401.24  406.47  404.05 

,.._,,.,,                         ,       ^         ^''  ■     ■  ,     ,        ,  WATER    CONSUMPTION, 

equipped  with  a  Cole  high  degree  superlieater  with  side  headers,  Avg.  temperature  of  feed  water,  degs.  F...42.3               42. 18               42.I6 

of  which  two   were  hiiilt  hv  thp    Amprlnn   T  nromotive  Comnanv       Average  steam  pressure,  lbs 177.3  195.4  170.5 

01  wnicn  two  were  ouut  ny  tne  American  Locomouve  uompany  w^j^^t  water  fed  to  boiler  (lbs.  per  hr.). 22,120               22,324               16,660 

for  the  Chicago,  Rock  Island  &  Pacific  Railway.    These  are  the      Equivalent  evaporation  per  hr.,  lbs 27,100  27,350  20,400 

,                    1           /■            ,■    J          •        1      1               i-               -ii.               u      i  Equiv.  evap.  per  sq.  ft.  H.  S.  per  hr.,  lbs... 9. 6                      8.63                      7.42 

only  examples  of  4-cyhnder  simple  locomotives  with   superheater  Equivalent  evaporation  per  ton  mile,  lbs..  1.907                    1.911                      1.67 

that  are  in  service  in  this  country,  although  the  same  tvpe  has  Equivalent  evaporation  per  lb.  coal,  lbs... 6.65                 7.47                 7.00 

•"                 ^                               -^  Equiv.  evaporation  per  lb.  dry  coal,  lbs.... 7.07                      7.77                      7.47 

been  in  successful  use  abroad   for  a  number  of  years.  COAL    CONSUMPTION. 

J,  ,   ,.  .,  .  ■  .    •    1  •        «      ,1  „        Total  weight  of  coal  used,  lbs 20,852  18,832  17,466 

Upon  delivery,  these  two  engines  were  put  into  service  on  the      p^.^  <,ent.  moisture  in  coal 5.95  3.91  6.28 

Illinois  Division,  between  Chicago  and  Rock  Island,  a  distance      Percent,  combustible  in  coal 84  47  84^36  83  81 

'  ^  ,  Average  coal  per  ton  mile,  lbs 2868  .2557  .2385 

of  181. 1  miles,  and  were  used  for  hauling  the  fastest  and  most      Average  dry  coal  per  ton  mile 2696  .2456  .2236 

.      .  ^L    ..    J-    •   ■  /^i.t_  1  Average  combustible  per  ton  mile 2422  .2157  .1999 

important  passenger  trams  on  that  division.     Other  power  also  „t          t-    .        j    j    ■                      n.        -.i.              i  .           .       t 

*^                  '^             °                   ,                                              ,              t            J  Note. —  Tests  made  during  severe  weather  with  range  01  temperature  from 

in  use  on  the  same  division  includes  4-cylinder  balanced  com-  2.5  to  36,5  degrees. 

pound  non-superheater  Atlantic  type  engines  built  by  the  Bald-  ^^^^_^^.^_^__^_ 

win  Locomotive  Works  in  1905*  and  2-cylinder  single  expansion 

locomotives  of  the  same  type,  some  of  which  have  superheaters  Successful  Salesmanship  means  correct  theory  put  into  suc- 

and  others  are  non-superheater.t     These  locomotives  were  built  cessful  practice.     It  means  the  welding  of  self-reliance  to  up-to- 

by  the  American  Locomotive  Company.  date  co-operative  methods;  it  means  the  conversion  of  capacity 

Full  advantage  has  been  taken  by  the  motive  power  depart-  into  ability;  it  means  facing  with  courage  life's  conditions  as 
ment  of  that  road  to  avail  itself  of  the  excellent  opportunity  of  they  are,  and  adapting  one's  self  advantageously  to  such  condi- 
determining  the  relative  value  of  the  various  designs  of  the  tions.  It  means  the  proper  adjustment  of  self  into  the  machinery 
same  type  of  locomotive  in  the  same  service  and  during  two  of  commerce  and  human  affairs.  It  means  adaptability,  resource- 
weeks  early  in  1910  a  series  of  comparative  tests  were  made  to  fulness,  courage,  patience,  fortitude,  quick  perception,  optimism 
determine  the  relative  coal  consumption  and  other  factors  of  and  enthusiasm.  It  means,  in  its  higher  sense,  skillful  and  har- 
the  different  locomotives.  The  ones  chosen  for  test  were  No.  monious  execution  upon  the  keyboard  of  human  nature.  The 
1016,  a  2-c}'linder,  single  expansion,  non-superheater  engine ;  No.  profession  is  dignified  enough  and  its  highest  exactions  are  uni- 
1043,  a  4-cylinder,  Baldwin  balanced  compound,  and  No.  1041,  versal  enough  to  challenge  the  admiration,  interest  and  genius  of 
a  4-cylinder  balanced  simple  with  superheater.  These  tests  were  the  greatest  intellects. — T.  H.  Bailey  Whipple  in  the  Electric 
made  with  regular  trains,  Nos.  7  and  8,  between   Chicago  and  Journal. 

Rock  Island,  and  in  the  table  below  are  shown  the  average  re- ■ 

suit  of  six  trips  with  each  locomotive,  three  in  either  direction.  Telephone  Dispatching  on  the  Louisville  &  Nashville    Ry. — 

The  trains  on  every  trip,  with  one  exception,  consisted  of  seven  The  Louisville  &  Nashville  has  ordered  a  complete  equipment  of 

cars  and  the  tonnage  hauled  was  approximately  the  same  in  all  Western  Electric  selectors  and  telephones  for  train  dispatching 

the  trials.  on  the  Cumberland  Valley  and  Kentucky  divisions,  from  Cincin- 

Inasmuch  as  the  tests  were  conducted  in  very  severe  winter  nati  to  Norton,  304  miles.    There  will  be  six  circuits,  four  tram 

weather,   the   results   obtained    represented   the   performance   of  wires  and  two  message  circuits,  with  a  total  of  162  stations.    The 

each   locomotive   under   adverse   conditions   and   therefore   bring  message  wire   circuits   to  be   used   for  general   railway   business 

out  more  clearly  the  relative  efficiency  of  the  three  classes  as  extend  from  Paris  to  Cincinnati,  from  Cincinnati  to  Corbin,  and 

concerns  fuel  consumption.  from    Corbin    to    Norton.     The    Louisville   &    Nashville   already 

The  line  from  Chicago  to  Rock  Island  is  practically  level,  all  has  Western  Electric  train  dispatching  equipment  between  New 

grades  are  short,  the  maximum  grade  being  but  40  ft.  to  the  Orleans  and  Mobile,  140  miles. 

mile.    None  of  the  curves  are  sharp,  the  worst  one  being  4  degs.  

30  min.  Department  of  Agriculture  reports  imply  that  last  summer's 

A   study  of  the   results  in  the  table  will  show  that  the  bal-  forest   fires   either  burned  or  killed  between  one   and  two  per 

anced  simple  was  decidedly  more  economical  on  both  coal  and  cent,   of  the   total   stand  of   national    forest  timber.     The   total 

amount  of  timber  killed  or  destroyed  in  Montana  and  Northern 

*  For   full  dimensions  and  general   description,  see  American   Engineer,       ,,   ,  •      .-ii-        u         i   r     *,         j  tu^  „. u....na/l  n*,af 

November,  1905,  p.  416.  Idaho  was  ovcr  SIX  billion  board  feet,  and  the  area  burned  over 

t  For  full   dimensions  and  general   description,   see   American   Engineer,  j^        ^  ^^  ^^.^^   ^j^g   ^^^^  one-quarter   million   acres. 

Sept.,  1905,  p.  329.  ^ 
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THE   RAILROAD    CLUBS 


Surprise  has  many  times  been  expressed  that  more  real  benefit 
to  the  railroads  of  thi^  coimtry  has  not  been  obtained  through  the 
organized  railroad  clubs  located  in  the  principal  railroad  cen- 
ters throughout  America.  While,  of  course,  all  of  these  clubs 
are  of  more  or  less  value  to  their  members,  this  becomes  in- 
significant when  it  is  considered  what  they  might  be,  not  only  to 
their  own  members,  but  also  to  the  members  of  all  other  clubs. 
Here  is  really  a  clearing  house  for  the  observations  and  expe- 
riences of  the  best  men  in  the  country,  already  organized,  from 
which  not  one-tenth  part  of  their  value  is  available  for  gen- 
eral use. 

C.  E.  Turner  several  years  ago  suggested  in  these  col- 
umns that  all  of  the  clubs  throughout  the  country  discuss  the 
same  subject  at  corresponding  meetings.  Mr.  'Vaughan  in  his 
presidential  address  before  the  Master  Mechanics'  Association 
in  1909  suggested  that  the  railroad  clubs  should  be  depended 
upon  to  thoroughly  thresh  out  the  subjects  which  were  to  come 
before  the  Association,  so  that  decisive  and  positive  conclusions 
could  be  reached  on  the  various  important  subjects  that  were 
brought  up. 

Both  of  these  suggestions  are  excellent,  and  it  is  now  further 
suggested  that  all  of  the  clubs  afiiliate  into  one  organization, 
and  that  a  permanent  secretary,  provided  with  suitable  office 
force  and  properly  recompensed,  be  employed.  Further,  that 
the  American  Railway  Association  be  requested  to  name  a  con- 
sulting board  who  should  decide  what  subjects  are  most  worthy 
of  discussion,  and  that  the  permanent  secretary  through  the  me- 
dium of  the  local  secretaries  obtain  papers  to  be  presented  by 
each  of  the  various  clubs  on  this  subject,  where  it  could  be  thor- 
oughly and  completely  discussed.  The  papers,  with  the  discus- 
sion, should  be  returned  to  the  permanent  secretary,  who  would 
condense  them  and  put  the  whole  matter  into  suitable  shape  for 
publication  and  for  the  use  of  the  committee  who  might  be  pre- 
paring a  report  on  the  same  subject  for  one  of  the  National 
Associations. 

This  suggestion,  while  capable  of  criticism  on  a  number  of 
points,  and  possibly  not  suitable  for  adoption  in  its  entirety,  still 
has  many  points  of  practicability,  and  if  somethinqg  of  this  kind 
could  be  brought  about  the  proceedings  of  the  Associated  Rail- 
road Clubs  of  America  would  be  the  most  valuable  source  of 
information  on  railroad  topics  that  could  possibly  be  compiled, 
and  with  the  certainty  assured  of  results  which  in  prospect  are 
now  largely  speculative. 


AN  UNDERLYING  FACTOR  IN  LOCOMOTIVE  HIGH 
SPEED  DEVELOPMENT 


It  is  not  a  matter  of  very  great  difficulty  to  trace  why  the 
railroads  of  other  countries  have  further  progressed  in  making 
minutes  equal  miles  than  what  has  been  accomplished  here.  The 
development  which  the  high  speed  locomotive  has  attained 
abroad,  and  particularly  in  England  and  France,  is  largely  due 
to  the  high  plane  ocupied  by  the  motive  power  department  in 
the  scheme  of  organization  which  prevails  in  those  countries. 
The  able  men  who  are  at  the  head  of  this  particular  branch  of 
the  service  are  free  to  work  out  their  ideas  in  practical  form, 
and  to  remain  untrammelled  by  the  interference  which  too  often 
here  renders  the  mechanical  department  subordinate  to  a  de- 
gree far  out  of  keeping  with  its  real  importance. 

The  foreign  motive  power  chief  is  supreme  in  his  capacity. 
He  reports  only  to  the  board  of  directors,  and  he  has  large 
funds  appropriated  annually  for  the  sole  conduct  of  experimental 
work  along  the  lines  which  might  accrue  to  the  benefit  of  the 
service.  Consequently  a  thing  which  is  known  to  be  good  does 
not  have  to  be  abandoned  merely  on  account  of  some  incipient 
failure  in  minor  details,  or  when  the  costs  commence  to  run  up 
without  definite  return.  On  the  contrary,  the  advantageous  ar- 
rangement prevailing  is   such  that  errors   can  be  corrected  and 


January,  1911. 


AMERICAN    ENGINEER    AND   RAILROAD    JOURNAL. 


21 


the  entire  scheme  slowly  perfected  until  it  is  capable  of  doing 
better  work  than  the  existing  appliances. 

The  mechanical  (kpartniicnt  thus  endowed  witli  positive  au- 
thority can  afford  to  spend  the  nipncy  in  tlic  necessary  educa- 
tion of  the  men  who  will  handle  any  new  type  of  power  which 
it  may  have  evolved.  In  France,  through  an  admirable  system 
of  premiums,  it  rewards  the  engineers  and  firemen  for  good 
work,  as  it  just  as  effectively,  through  a  system  of  fines,  pun- 
ishes them  for  any  dereliction  of  duty.  The  principal  effort, 
however,  is  to  imbue  these  men  with  the  spirit  of  hearty  co- 
operation, and  the  success  of  this  laudable  endeavor  does  not 
fall  far  short  in  constituting  the  real  reason  why  the  United 
States  has  been  outstripped  in  the  speed  question  at  least. 

They  have  nothing  to  learn  from  us,  but  we  have  much  to 
learn  from  them  in  the  conduct  of  this  particular  feature,  and 
until  the  position  as  head  of  the  motive  power  department  is 
endowed  wit'h  the  dignity  and  given  the  latitude  in  the  way  of 
expenditure  which  should  properly  be  associated  with  it,  not 
to  mention  freedom  from  interference,  that  department  cannot 
assume  the  lead  in  working  out  these  world  problems,  which 
in  all  other  respects  it  is  eminently  qualified  to  do. 


GASTON  DU  BOUSOUET 


Locomotive  development  in  France,  if  not  throughout  conti- 
nental Europe,  may  suffer  retardation  through  the  recent  death 
of  M.  du  Bousquet,  chief  mechanical  engineer  of  the  Chemin  de 
fer  du  Koid,  as  it  is  doubtful  whether  another  motive  power 
chief  can  be  found  with  sufficient  courage  to  undertake  the  bold 
experimental  work  which  had  become  so  thoroughly  identified 
with  this  eminent  executive,  and  from  which  the  railroad  world 
at  large  has  profited.  Tt  is  needless  to  recount  the  many  useful 
things  which  M.  du  Bousquet  has  done,  but  it  will  be  remem- 
bered that  he  was  the  first  to  apply  the  4-cylinder  compound 
principle  of  De  Glehn  on  the  French  Northern  Railroad,  and 
that  through  his  untiring  efforts  it  became  the  recognized  type 
for  high  speed  work  abroad. 

This  truly  efficient  machine  will  remain  as  his  greatest  monu- 
ment, but  in  many  other  details  his  memory  will  be  perpetuated 
in  foreign  railroad  service.  He  designed  the  powerful  suburban 
tank  locomotive,  which  so  simplified  the  great  problem  in  con- 
nection with  the  Paris  morning  and  evening  travel,  and  he 
courageously  introduced  into  the  practice  of  his  road  the  4-wheel 
pivoted  truck  for  passenger  cars  in  defiance  of  the  time-honored 
rigid  pedestal  arrangement.  The  last,  however,  and  probably 
what  will  prove  the  greatest  effort  in  a  useful  lifetime,  was  in 
the  perfection  of  a  water  tube  fire  bo.x  for  locomotives,  on  which 
he  worked  with  jealous  care,  but  was  denied  the  reward  of  ob- 
serving in  practical  operation. 

M.  du  Bousquet  occupied  an  enviable  position  as  an  organizer 
without  a  peer.  A  no  mean  factor  in  the  success  of  the  neces- 
sarily complicated  De  Glehn  locomotive  was  the  careful  and 
patient  training  of  the  men  who  handled  it.  The  running  skill 
of  his  engineers,  which  cannot  be  surpassed,  is  a  tribute  to  the 
thoroughness  with  which  this  training  was  accomplished.  He 
believed  in  educating  the  men  to  a  thorough  appreciation  of  every 
new  device  as  a  preliminary  to  its  appearance,  and  above  all 
things  he  sought  to  place  them  in  sympathetic  accord  with  them. 

For  48  years  he  had  charge  o?  motive  power  on  the  French 
Northern  Railway  and  passed  away  with  full  recognition  estab- 
lished of  his  genius  and  ability.  For  14  years  he  had  been  a 
member  of  the  Legion  of  Honor;  he  had  been  president  of  the 
important  Society  of  Civil  Engineers ;  was  a  member  of  the 
Council  for  the  advance  of  the  Central  School,  and  held  a  large 
number  of   foreign  decorations. 


AN  AWAKENING  TO  THE  IMPORTANCE  OF  STAN- 
DARD REPAIR  PRACTICES 


To  secure  uniformity  in  the  various  repair  and  renewal  opera- 
tions, which  are  associated  with  iccomotive  maintenance,  should 
•;'"operly  be  regarded  as  an  essential  feature  on  any  railroad  and 
particularly  in  instances  where  it  is  composed  of  a  number  of 


self-supporting  divisions,  those  in  possession  of  sufficient  facili- 
ties to  render  it  unnecessary  for  their  engines  to  be  sent  to  the 
system's  general  shop  for  overhauling.  Under  such  conditions 
each  division,  isolated  as  it  is  under  the  direct  supervision  of  its 
local  mechanical  management,  becomes  practically  a  complete 
railroad  in  itself  and  when  the  system  of  standardized  shop 
practice,  or  practically  maintenance  practice,  is  lacking,  it  is  quite 
likely  to  take  the  initiative  in  deciding  points  which  arc  fre- 
quently arising  in  regard  to  repairs  and  renewals. 

In  consequence  many  railroads  exhibit  much  diversity  of 
opinion  and  practice  within  themselves.  Work  done  at  one  shop 
may  be  at  utter  variance  with  that  performed  in  another,  so 
much  so  in  fact  as  to  be  practically  unrecognizable,  and  illustra- 
tions are  numerous  where  parts  are  allowed  to  continue  in  ser- 
vice on  one  division  although  coiidemned  when  in  far  less  seri- 
ous condition  elsewhere.  This  was  a  very  prominent  feature 
of  railroading  all  over  the  country  not  more  than  20  years  ago, 
when  what  was  going  on  in  a  shop  100  miles  away  from  its  near- 
est neighbor  was  a  sealed  book.  The  old  school  master  mechan- 
ics exhibited  much  the  feeling  which  is  now  so  evident  among 
English  locomotive  superintendents ;  when  they  had  a  good  thing 
they  wanted  to  reserve  it  for  themselves,  and  even  the  heads  of 
the  motive  power  department  were  apparently  not  sufficiently 
progressive  to  encourage  the  interchange  of  ideas. 

Standard  repair  practice  is  even  to-day  practically  a  new  and 
undeveloped  scheme.  It  has  njt  progressed  with  the  rapidity 
and  certainty  which  has  been  so  characteristic  of  the  standardiza- 
tion of  parts  or  of  equipment,  or  even  shop  organization.  Defi- 
nite reasons  cannot  be  assigned  for  their  lack  of  interest  in  a 
subject  so  important,  but  a  conjecture  at  least  is  that  a  great 
many  superintendents  of  motive  power  do  not  believe  in  giving 
too  detailed  instructions  to  the  shop  as  to  how  the  work  shall 
be  carried  out,  because  they  opine  that  this  practice  is  liable  to 
produce  automatic  rather  than  active  wide-awake  foremen  wlio 
feel  their  responsibility  and  the  necessity  of  some  initiative  on 
their  part. 

Close  familiarity,  however,  with  the  actual  daily  demand  on 
a  foreman's  time  will  readily  establish  this  view  as  fallacious. 
His  work  is  not  ordinarily  to  direct  men  in  the  performance  of 
their  duties,  but  to  plan  for  rapid  output  and  to  stand  ready  at 
all  times  to  cope  promptly  with  the  unexpected,  which  must 
necessarily  arise  no  matter  how  perfect  the  system  of  organiza- 
tion may  be.  Thus  it  would  appear  that  if  the  commoner  opera- 
tions of  locomotive  repairs  were  standardized  the  value  of  the 
foreman  would  be  increased  through  more  time  being  permitted 
him  for  the  consideration  of  ends  and  means. 

There  is  no  point  in  favor  of  giving  the  subject  more  atten- 
tion than  it  has  received  in  the  fact  that  it  would  establish  the 
cost  of  repairs  on  a  basis  which  would  permit  of  better  com- 
parison between  one  shop  and  another.  The  majority  of  the 
railroads  follow  the  plan  of  issuing  statements  showing  the  cost 
of  various  classified  repairs  at  all  shops  on  their  line,  and  quite 
frequently  these  figures  have  a  material  bearing  on  the  status 
of  a  master  mechanic.  This  is  y  rather  unjust  procedure  be- 
cause through  the  lack  of  uniformity  in  practices  followed  it 
may  cost  considerably  more  to  do  the  job  at  one  point  thin  at 
another.  A  partial  standardization,  at  least,  of  such  operation 
must  certainly  endow  these  repoUs  with  more  value  than  they 
possess  at  present  and  the  importance  of  this  point  will  be 
generally  recognized. 

Reports  from  twenty  roads,  to  whom  this  journal  addressed 
a  circular  letter  asking  for  infurmation  on  their  procedure  in 
this  direction,  show  that  in  but  two  instances  there  is  anything 
like  thorough  standardization.  On  eight  roads  the  matter  is  in 
strictly  the  formative  stage,  while  ten  replies  indicate  practically 
no  repair  standards,  allowing  the  various  shop  heads  to  assume 
the  initiative.  The  various  wear  limits  allowed,  which  have 
been  featured  in  the  article  on  another  page,  are  interesting  as 
illustrative  of  the  views  entertained  by  the  various  motive  power 
managements.  The  tone  of  their  correspondence  in  general  re- 
flected that  the  entire  matter  is  c.jnsidered  as  a  good  and  rapidly 
awakening  proposition,  and  it  is  believed  that  much  will  be  done 
to  make  it  of  more  general  scope  within  the  near  future. 
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WELDING   MAIN    RODS 


The  conversion  of  compound  to  simple  engines,  which 
has  been  a  prominent  feature  in  repair  shop  work  on  a 
number  of  roads  during  the  past  few  years,  draws  at- 
tention again  to  the  time-honored  and  still  unsettled  ques- 
tion as  to  whether  main  rods  can  be  so  satisfactorily 
welded  as  to  be  safely  returned  to  service.  Heretofore 
this  practice  has  not  been  viewed  with  favor  by  the  large 
majority  of  master  mechanics,  a;ihough  practically  universal  in 
the  instance  of  side  rods,  it  being  considered  preferable  to 
get  out  an  entire  new  rod  than  to  take  what  was  regarded  as  a 
chance.  Since  the  conversion  of  compounds,  however,  necessi- 
tates a  radical  change  in  the  existing  main  rod,  the  renewal  of 
this  latter  part  on  that  occasion  has  resulted  in  the  addition  to 
the  bill  of  a  formidable  item  of  expense,  and  various  expedients 
are  now  being  resorted  to  in  order  that  the  bulk  of  the  rod  can 
be  saved  by  piecing  it. 

In  the  case  of  the  original  four-cylinder  Vauclain  compound, 
for  instance,  the  front  end  of  its  main  rod  cannot  be  well  adapted 
to  the  crosshead  and  guide  arrangement  necessitated  by  the 
simple  cylinders,  as  its  key  slot  is  vertical,  whereas  the  hori- 
zontal slot  is  generally  preferred.  If  it  is  not  desired  to  piece 
the  rod  this  means  throwing  away  the  entire  part,  where,  with 
about  fourteen  inches  cut  off  and  a  new  end  added  would  save 
it.  A  new  main  rod,  including  forging,  machining,  etc.,  can  be 
easily  set  down  at  one  hundred  dollars,  thus  increasing  the  high 
cost  of  conversion  by  two  hundred  dollars  for  each  engine,  less, 
of  course,  the  scrap  credit  for  tho  old  parts. 

While  fully  appreciating  the  necessity  for  maximum  strength 
in  so  important  a  part,  we  do  not  share  the  general  distrust 
associated  with  the  thought  of  welding  or  piecing  it  when  neces- 
sary. Realizing  the  importance,  from  an  economical  as  well  as  a 
practical   standpoint,   of   this   subject,  the   forging   operations   in 


several  prominent  shops  have  been  investigated,  and  from  the 
data  gathered  the  following  composite  practices  have  been 
evolved,  and  which  are  presented  for  the  interest  which  they 
undoubtedly  possess.  Since  a  commoner  weld  has  been  wrong- 
fully considered  adequate  for  side  rods  we  have  included  both 
side  and  main  rods  in  the  same  operation  in  order  that  the  very 
best  work  may  be  secured  in  connection  with  both  important 
parts. 

CHANNELED   OR   FLUTED   MAIN   AND   SIDE  RODS   OF   IRON. 

Short  heat  to  be  taken  six  or  seven  inches  from  end  and  upset  good.  A 
slab  should  then  be  laid  in  channel  on  either  side  and  common  scrap  weld 
effected. 

RECTANGULAR    MAIN    AND    SIDE  RODS    OF    STEEL. 

P.roken  ends  well  upset  to  give  plenty  of  stock.  A  long  scarf  to  be 
made  and  to  the  surface  of  the  scarf  a  piece  of  iron  ^  in.  thick,  and  as 
wide  and  Ions  as  the  scarfed  end  of  the  rod  should  be  welded.  This  pro- 
vides an  iron  surface  for  the  welding.  After  weld  is  made  the  rod  to  be 
drawn  to  correct  length  and  straightened.  All  rods  to  be  thoroughly 
annealed. 

RECTANGULAR    MAIN    AND    SIDE    RODS    OF    IRON. 

Broken  ends  to  be  well  upset  to  give  necessary  amount  of  stock. 
Scarfed,   welded,   trimmed,   drawn  to  length  and  straightened. 

CHANNELED  OR  FLUTED  MAIN  AND  SIDE  RODS  OF  STEEL. 

The  channeled  or  fluted  sides  of  the  rod  on  each  side  of  the  break  should 
be  filled  the  full  width  of  the  channel  by  welding  on  pieces  of  iron.  The 
pieces  when  placed  on  the  rod  for  welding  should  be  allowed  to  project 
ever  the  edges  of  the  break.  A  }i  in.  hole  through  the  center  of  the  rod, 
about  3  in.  from  the  end  of  the  parts  to  be  welded,  and  through  which  the 
filling  pieces  may  be  riveted  will  be  found  convenient  to  secure  these  pieces. 
In  scarfing  the  broken  ends  care  should  be  taken  to  draw  these  projections 
down  over  the  steel  at  the  same  time  to  weld  the  iron  thoroughly  into  the 
steel.  The  purpose  is  to  secure  iron  surfaced  scarfs,  which  insures  a  more 
certain  and  solid  weld.     All  rods  to  be  thoroughly  annealed. 

Results  have  been  observed  where  the  above  practices  have 
been  applied  to  rods  which  failed  in  service  which  were  entirely 
satisfactory,  and  they  are  equally  applicable  to  cases  where  rods 
must  be  pieced  with  a  new  end  arising  through  change  in  the 
design.  Rods  should  never  be  re-channeled  in  any  case  after 
the  weld  has  been  made. 


The  Pilliod   Locomotive  Valve  Gear 


INGENIOUS   MECHANISM   FOR   IMPARTING  VALVE   MOTION  THROUGH   CROSSHEAD  CONNECTION, 
THE    EMPLOYMENT    OF    EITHER    ECCENTRIC    OR    RETURN    CRANK. 


WITHOUT 


The  rapid  growth  in  popularity  of  the  Walschaert  valve  gear 
since  its  introduction  into  American  practice  has  not  by  any 
means  exerted  a  deterrent  effect  en  the  efforts  of  many  clever 
mechanics,   who   for  varying  periods  have  been   endeavoring  to 


to  present  a  gear,  which  in  its  omission  of  the  fixed  or  shifting 
link,  will  eradicate  the  errors  inseparable  from  that  device  in 
whatever  form  it  may  be  employed. 

Prominent  among  the  valve  actuating  mechanisms  which  have 
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tON.SOLIDATlOX     LOCOMOTIVE    EQUIPPED     WITH     PILLIOD    LOCOMOTIVE.  VALVE   GEAR. 


perfect  other  and  simpler  arrangements  for  steam  distribution. 
Their  consideration  of  the  subject  has  been  largely  based  on  the 
necessity  for  evolving  some  form  of  outside  valve  gear,  which 
every  new  locomotive  makes  apparent  through  the  continually 
decreasing  space  for  motion  work  underneath  the  engine;  and 


been  designed  to  meet  modern  requirements  of  utility,  accessibil- 
ity and  low  cost  of  maintenance  i^.  the  Pilliod  Locomotive  Valve 
Gear,  manufactured  by  the  Pilliod  Brothers  Co.  In  its  particu- 
larly featured  .and  most  interesting  form  which  is  here  illustrated 
the  motion  dispenses  with  the  return  crank  on  the  main  pin  (al- 
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though  by  turning  the  gear  end  for  end  the  hitter  may  be  used  if 
desired),  and  derives  its  entire  movement  from  the  two  cross- 
heads.  The  general  arrangement  embodies  comparatively  few 
parts,  and  is  largely*  devoid  of  complication. 

In  the  near  view  herein,  of  a  recent  application  to  an  engine, 
the  motion  is  clearly  illustrated,  and  reference  to  the  explana- 
tory diagram  will  indicate  the  operation  of  the  gear.  It  should, 
of  course,  be  understood  that  the  diagram  represents  two  meth- 


point  (O).  At  an  intermediate  point  the  eccentric  arm  (M)  is 
connected  at  (T)  with  the  lever  to  the  radius  bar  (G),  by  the 
pin  (U). 

As  the  crank  (C)  imparts  a  circular  motion  to  the  front  end 
of  the  eccentric  arm  the  lever  connecting  the  eccentric  arm  and 
the  radius  bar  permits  the  othe;  end  of  the  eccentric  arm  to 
travel  in  varied  planes  according  to  the  positions  of  the  cut-off, 
governed  by  the   revise  yoke   at  the   control   of   the  engineer. 


THE    GEAR    AT    CLOSE    RANGE,    SHOWING    CROSSHEAD    DRIVE. 


ods  of  connecting  the  motion,  in  order  to  illustrate  as  well  the 
practicability  of  a  return  crank  connection. 

As  all  so-called  radial  valve  gaars  derive  the  mid-gear  motion 
of  the  valve  from  some  source  equivalent  to  an  eccentric  with  90 
degrees  angular  advance,  it  will  be  noted  that  this  arrangement 
is  equipped  with  an  imparting  motion  device,  comprising  a  cen- 
tral pivot  at  (A),  equipped  with  two  cranks  (B)  and  (C),  and 
which  are  arranged  at  an  angle  of  go  degrees.  The  crank  (B) 
gets  its  motion  from  the  crosshead  through  the  combination  lever 
(W),  and  the  crank  (C)  derives  its  motion  from  the  cross-shaft 
extending  across  the  engine,  and  connected  to  the  opposite  cross- 
head. 


The  oscillation  of  the  radius  yoke,  through  the  radius  link,  raises 
and  lowers  the  front  rocker  arm  (L),  and  imparts  vertical  move- 
ment to  the  forward  end  of  the  eccentric  arm  (M),  and  the 
combined  horizontal  and  vertical  reciprocatory  motions  cause  the 
intermediate  pivot  (V)  and  the  end  pivot  (D)  to  travel  in  ellip- 
tical paths. 

The  intermediate  pivot  describes  a  perfect  ellipse,  that  is,  an 
ellipse  where  there  is  an  equal  amount  of  travel  on  each  side  of 
the  center  line  of  the  motion,  modified  by  the  radius  of  the  in- 
termediate link  (P)  ;  while  the  end  pivot  describes  a  very  elon- 
gated ellipse,  and  compensates  for  and  dissipates  the  effects  of 
the  angularity  of  the  eccentric  arm   (M). 


Keverse  Shale 


Fixed  Point 


To  Return  Crank  ou  Maiu 
C^Piu  wlieu  Keturu  Crault 
\     CouuectiOD  is  used 


\Crosshead  Opposite  Side 


EXPLAXATORV    DIAGRAM    OF    THE    GENERAL    ARRANGEMENT. 


To  the  crank  (C)  is  attached  the  eccentric  arm  (M),  and  the 
opposite  or  free  end  of  this  eccentric  arm  is  connected  by  a  pin 
to  the  lever  (K).  This  lever  CK)  connects  in  turn  with  the 
rocker  arm  (L)  at  the  point  (E).  In  an  intermediate  position 
between  the  fixed  point  (I)  and  (E),  the  arm  (L)  is  connected 
with  a  pin  (F).  The  lever  (J)  is  connected  at  the  pin  (U)  with 
the  radius  bar  (G)  of  the  reverse,  and  this  latter  in  turn  is  con- 
nected with  the   reverse   yoke    (H).   being  pivoted   at   the   fixed 


In  the  design  of  a  valve  motion  the  great  difficulty  has  always 
been  found  in  the  conversion  of  the  circular  motion  of  the  con- 
necting rod,  at  one  end,  into  the  reciprocal  motion  at  the  other, 
and  in  the  elimination  of  the  objectional  effects  of  the  resultant 
angularities.  The  ellipse  of  the  Pilliod  locomotive  valve  gear  is 
divided  into  14  parts  for  each  piston  stroke,  in  each  motion. 
These  ellipses  represent  the  two  extremes  of  service  conditions, 
full  gear  and  25  per  cent,  travel,  and  are  the  same  in  forward 
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and  backward  motions.  It  should  therefore  follow  that  with 
the  two  extreme  positions  in  harmony  the  intermediate  positions 
will  show  corresponding  harmonization. 

Heretofore  when  the  valve  actuating  mechanism  has  been  con- 
nected to  the  eccentric  arm  at  a  point  intermediate  with  the  ends 
thereof  by  a  pivot  traveling  in  an  elliptical  path,  the  forward  end 
of  the  eccentric  arm  has  always  traveled  in  a  fixed  arc  or  accu- 


ing  parts  also  tends  to  reduce  tlie  effect  of  wear,  and  at  the  same 
time  this  feature  adds  to  the  ease  with  which  the  locomotive  is 
controlled   from  the  cab. 

In  the  case  of  a  gear  which  necessitates  the  use  of  a  link, 
errors  due  to  lost  motion  are  often  not  corrected  for  long  pe- 
riods owing  to  the  difficulty  of  making  some  of  the  adjustments, 
while  in  the  case  of  a  gear  without  wearing  parts,  other  than 


MOTION    DIAGRAM    OF    PILLIOD    LOCOMOTIVE    VALVE    GEAR. 


rate  path,  and  the  ellipse  described  by  the  intermediate  pivot  con- 
nected with  the  valve  actuating  mechanism  has  always  been  ir- 
regular, being  greater  at  the  top  than  on  the  bottom,  and  caus- 
ing unequal  valve  travel  and  co.isequent  unequal  distribution  of 
steam. 

This  error  was  produced  by  connecting  the  forward  end  of  the 
radius  link  to  a  reverse  of  the  Marshall  type,  and  has  been  cor- 
rected by  the  employment  of  the  front  rocker  arm.  An  equal 
travel  of  the  valve  is  thus  secured  during  each  stroke,  producing 
uniform  admission  and  release  at  each  end  of  the  cylinder,  and 
cut-off  at  equi-distant  points.  Owing  to  the  employment  of  the 
new  imparting  motion  device,  the  action  of  the  valve  is  undis- 


pins,  a  correction  is  so  easily  made  by  the  adjustment  of  tapers, 
or  by  the  insertion  of  new  parts,  that  the  general  performance  of 
the  engine  should  be  more  or  less  distinctly  benefited  in  the 
average. 


Telephones  on  the  Queen  and  Crescent. — The  telephone  is 
to  take  the  place  of  the  telegraph  on  one  of  the  most  important 
sections  of  the  Queen  and  Crescent  route  between  Cincinnati  and 
Chattanooga,  according  to  announcement,  made  recently  by  Gen- 
eral Manager  Horace  Baker.  On  the  137  miles  between  Dan- 
ville, Ky.,  and  Oakdale,  Tenn.,  the  installation  of  a  system  for 


valve  gear  ellipse. 


cross  section  through  yoke. 


turbed  and  unaffected  by  vibrations  and  lateral  movement,  such 
as  occurs  in  many  other  locomoiive  gears  through  the  yielding 
of  the  springs  in  running  over  inequalities  of  the  track  or  in 
rounding  curves. 

The  claim  advanced  for  this  gear  is  that  it  can  produce  a 
greater  refinement  in  steam  distribution  than  has  heretofore  been 
accomplished,  implying  a  uniform  port  opening  at  all  points  of 
cut-off,  either  forward  or  backward,  together  with  uniform  cut- 
off, uniform  release,  25  per  cent,  cut-off,  with  a  75  per  cent,  re- 
lease, and  a  late  release  in  the  working  notches  of  the  quadrant. 

The  absence  of  large  or  flat  wearing  parts  in  a  valve  gear  is 
appreciated  by  those  charged  with  the  upkeep,  and  in  this  gear, 
as  in  several  others,  all  wear  is  faken  by  pin  connections,  which 
may  be  casehardened  and  replaced  when  necessary  at  a  mini- 
mum of  expense.    The  absence  of  any  great  weight  in  the  mov- 


dispatching  trains  by  telephone  has  been  authorized  and  will  be 
put  into  use  as  soon  as  completed. 


Work  on  the  Pennsylvania  Station  in  New  York  was 
started  May  i,  1904,  so  that  practically  six  years  and  seven 
months  were  consumed  in  making  the  excavations  for  the  foun- 
dation of  the  building  and  in  constructing  it.  To  clear  the  eight 
acres  of  ground  occupied  by  the  station  meant  the  razing  of 
some  five  hundred  buildings,  among  which  were  a  number  of 
churches. 


The  Eighth  Annual  Meeting  of  the  Railway  Storekeepers 
Association  will  be  held  at  Milwaukee,  Wis.,  on  May  22,  23 
and  24,  1911. 


Janl-ary.   1911 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


25 


ELECTRICALLY  OPERATED  TURNTABLES 

If  a  new  enginehouse  containing  more  than  ten  stalls  was 
erected  which  did  not  include  a  turntable  operated  by  power  in 
some  manner  it  would  be  a  subject  of  very  decided  com- 
ment and  surprise  to  all  who  visited  it.  If  power  operated  turn- 
tables are  of  sufficient  advantage  to  be  installed  in  new  struc- 
tures, they  certainly  are  of  equal,  if  not  more,  advantage  at  ter- 
minals erected  a  number  of  years  ago.  Power  equipments  for 
this  purpose  are  practically  all  designed  and  suited  for  easy  ap- 
plication to  existing  hand  operated  turntables  and  a  few  mo- 
ments' calculation  would  quickly  show  that  at  any  busy  house,  in 
addition  to  the  advantages  of  more  rapid  and  positive  operation, 
there  is  also  a  very  satisfactory  money  saving  to  be  gained  by 
such  application. 

At  practically  all  enginehouses  of  any  importance  electric  cur- 
rent is  available  and  in  such  cases  the  electric  tractor  can  be 
used.  A  complete  equipment  of  this  kind,  including  installation, 
costs  about  $1,500.    To  hand  operate  a  turntable  requires  at  least 


ELECTRIC  TURXTABLE  TRACTOR — CAB  IS  AT  THE  CENTER  OF  THE  TABLE. 


ELECTRIC     TURNTABLE     IKAcIuK     WITH     CAB     RE  .MOVED. 

table  to  be  balanced  and  offer  the  least  resistance  while  the 
tractor  clings  close  to  the  driving  rail  and  is  given  sufficient 
adhesion  by  its  own  weight. 

From  the  motor  are  carried  thj  leads  to  the  controller,  which 
is  located  in  a  cab  that  can  be  placed  on  the  table  or  tractor  as 
desired.  With  short  tables  this  is  sometimes  located  in  the  cen- 
ter, mounted  directly  upon  the  tu'-ntable  it-self,  this  location  being 
chosen  because  of  the  minimum  jar  to  the  operator  and  equip- 
ment. Probably  the  most  suitable  location,  however,  is  to  mount 
the  cab  directly  on  the  tractor,  permitting  the  operator  to  have 
a  close  view  of  the  lining  up  of  the  track  rails.  The  controller 
is  somewhat  the  same  as  that  used  on  street  cars,  and  does  not 
require  the  services  of  an  expensive  operator. 

For  entirely  satisfactory  operation  a  motor  that  is  properly  de- 
signed and  suitable  for  frequent  starting,  capable  of  withstand- 
ing large  momentary  over-loads,  is  a  necessity.  Where  direct 
current  is  used  these  conditions  are  well  met  by  a  series  wound 
railway  type  of  motor,  and  in  case  of  alternating  current  instal- 
lation a  polyphase  slip  ring  induction  motor  is  best  suited.  The 
size  of  the  motor  is,  of  course,  dependent  upon  the  weight  and 
rolling  friction  of  the  table  as  well  as  its  diameter  and  it  is  sel- 


two  men  (sometimes  15  or  20)  and  the  expense  for  this  labor  at 
15  cents  per  hour,  24  hours  per  day,  amounts  to  $2,628  a  year. 
With  an  electrically  operated  turntable  one  man  at  15  cents  an 
hour  is  required,  his  wages  coming  to  $1,314  per  year.  The  cur- 
rent for  this  operation  will  average  about  $8  per  month,  or  $96 
per  year,  and  a  charge  of  12  per  cent,  on  the  original  cost  will 
cover  the  interest  and  maintenance  charges  and  amount  to  $180 
per  year,  or  a  total  yearly  cost  for  the  electric  operation  of 
$1,590,  a  saving  of  $1,038  per  year  on  the  operation,  and  that  on 
the  basis  of  only  two  men  for  the  hand  operated  table. 

Of  course,  at  points  where  the  electric  current  is  not  obtainable 
a  gasoline  motor  or  air  motor  tractor  can  be  used  and  will  prob- 
ably show  practically  as  large  a  saving. 

For  electric  operation  the  tractor  generally  consists  simply  of 
a  verj'  hea\'y  cast  iron  frame  in  which  is  mounted  a  single  double 
flange  steel  tired  wheel  that  is  driven  by  a  motor  through  double 
reduction  gearing,  the  motor  beii'g  mounted  on  the  same  frame. 
A  powerful  brake  and  sanding  apparatus  also  forms  part  of  the 
equipment.  This  tractor  is  attached  to  the  table  by  a  hinged 
joint  connection,  which  not  only  minimizes  the  jar  to  it,  when 
a  locomotive  is  run  on  and  oflf  the  table,  but  also  permits  the 


COLLECTOR    FOR    OLD    TURNTABLES. 

dom  that  less  than  a  15  h.p.  motor  is  to  be  recommended.  Often 
motors  of  20  and  30  h.p.  are  specified.  Tractors  using  both  types 
of  motors,  as  designed  and  built  by  the  Westinghouse  Electric  & 
Mfg.  Co.,  are  shown  in  the  accompanying  illustration. 

A  recent  test  made  with  a  graphic  recording  meter  placed  in 
the  main  feeder  circuit  of  three  23  h.p.,  220  volt,  direct  current 
series   motors,   each   operating  a  70  ft.  turntable,   indicates   the 
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RECORDING   AMMETER    RECORD   OF   CURRENT   REQUIRED    TO   OPERATE    TURNTABLES. 
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amount  of  power  that  is  absorbed  by  one  of  these  motors  at  the 
instant  of  starting.  On  this  diagram  the  record  shows  where 
two  and  sometimes  three  tables  were  in  use  simultaneously.  It 
will  be  seen  that  a  loaded  70  ft.  table  requires  about  120  amperes 
at  the  moment  of  starting,  this,  however,  falls  almost  immedi- 
ately to  half  this  amount  to  keep  the  table  in  motion. 

For  supplying  the  current  to  new  installations  it  has  been  cus- 
tomary to  have  a  contactor  at  the  center  pin  and  connect  the 
power  circuit  to  it  underground.  This,  of  course,  is  advisable  in 
all  cases  where  possible,  but  in  application  to  existing  equipment 
it  is  often  impossible  and  in  such  cases  the  best  scheme  is  prob- 
ably the  use  of  an  overhead  contactor  that  is  supported  by  a 
framework  in  the  center  of  the  table.  These  collectors  have  been 
refined  after  long  experience  and  a  very  successful  arrangement 
is  shown  in  one  of  the  illustrations. 


sion,  which  latter  is  cast  integral  with  the  cylinder  body,  and  the 
springs  (F)  keep  the  strips  (E)  tight  against  the  circumference 
of  the  pistons. 


Railways  in  China. — Ten  years  ago  there  were  not  five 
miles  of  railway  in  operation  throughout  the  entire  length  and 
breadth  of  the  vast  empire  of  China ;  to-day  something  like 
5,000  miles  of  railway  are  open  to  traffic  or  in  course  of  con- 
struction. No  longer  are  the  people  of  China  hostile  to  railway 
projects  in  any  part  of  the  country ;  their  eagerness  to  have  them, 
indeed,  is  only  bounded  by  want  of  capital  to  construct  them, 
and,  here  and  there,  an  intense  reluctance  to  borrow  foreign 
capital  on  the  terms  capitalists  consider  will  adequately  guaran- 
tee the  safety  of  their  funds. 


AN  INGENIOUS  AIR  DRILL  PRESS  FOR  TOOL  ROOM 
WORK 


This  compact  air  drill  press  wns  built  and  installed  in  the  tool 
room  of  the  Winona  shops,  Chicago  and  Northwestern  Ry.,  and 
is  said  to  be  the  most  useful  and  busiest  machine  in  that  depart- 
ment. Its  construction  is  clearly  indicate!  in  the  drawing.  Fig. 
1,  and  it  can  be  built  of  any  size  mosi  convenient,  but  in  this 
instance  the  cast  iron  round  base  (A)  is  14  in.  in  diameter  and 
11/2  in.  thick.  Although  the  drawing  lacks  dimensions,  they 
can  be  closely  approximated  with  this  ts  a  basis. 

The  plate  (A)  which  serves  m  the  double  capacity  of  drill 
press  base  and  table,  has  two  brackets  (B)  which  support  the 
iJl  in.  vertical  columns  (C).  The  operating  handle  (D)  is 
pivoted  at  (E)  to  (I)  and  with  it  the  operator  feeds  the  drill. 
(I)  is  split  part  way  and  bored  out  to  fit  the  column  (C).  A 
set  screw  (G)  is  screwed  through  the  split  portion  and  is 
loosened  or  tightened  by  the  small  lever  (F)  on  its  head.  This 
permits  the  drill  to  be  'aised  or  lowered  to  suit  the  work  and 


Fig.  No.  1 


tightened  to  the  column.     (H)    is  a  sleeve  over  which  a   cord 
travels  to  a  weight  to  counterbalance  the  air  motor. 

If  a  Little  Giant  tell-tale  motor  cannot  be  obtained  a  suitable 
air  motor  is  suggested  in  Fig.  2  in  which  (G)  is  a  cast  iron 
body,  3  in.  inside  diameter,  with  a  partition  (H)  and  heads  (I). 
Within  are  two  rotating  pistons  (A)  niounted  on  a  shaft  (B) 
in  the  heads  (I),  out  of  center.  (D)  are  packing  strips,  and 
(C)  the  springs  which  hold  them  out  against  the  cylinder  wall. 
•{E)  are  also  packing  strips  inserted  in  the  cylinder  body  exten- 


We  Find  It  Desirable  in  the  Purchase  of  Material  to  keep 
in  mind  the  manufacturers  located  on  our  own  lines,  and  other 
things,  such  as  price,  quality  and  delivery  being  equal,  to  give 
them  the  preference.  The  difficulty  of  this  problem  is  to  deter- 
mine when  other  things  are  equal.  A  similar  difficulty  arises 
when  in  the  purchase  of  new  cars  or  locomotives  we  are  called 
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Fig.  No.  2 

upon  to  make  a  selection  of  specialties,  and  we  have  to  de- 
termine for  instance,  whether  we  shall  continue  the  use  of  a 
certain  device  which  we  know  is  good,  or  try  one  which  looks 
good  and  is  otTered  at  a  lower  price. — F.  H.  Clark  before  the 
University  of  Illinois. 


New  Car  Shop  for  the  Pennsylvania  Railro.^d. — On  account 
of  the  increasing  demand  for  all-steel  cars,  the  Pennsylvania 
Railroad  has  authorized  the  construction  of  an  additional  car 
shop  at  Altoona,  Pa.,  that  w-ill  double  the  capacity  of  the  present 
one.  Work  on  it  will  begin  at  once,  and  it  is  expected  it  will  be 
ready  for  service  in  the  spring.  It  will  be  of  galvanized  iron  on 
solid  steel  frame,  90  feet  wide  and  540  feet  long.  Steel  passen- 
ger coaches,  baggage  and  mail  cars,  diners,  steel  freight  cars  and, 
in  fact,  every  kind  of  all-steel  car,  will  be  manufactured  in  this 
plant. 


Elevated  Road  to  Carry  Freight. — The  Boston  Elevated 
Railway  Company  has  explained  to  the  city  council  of  Boston 
plans  it  has  formulated  for  carrying  baggage  and  freight  if 
permission  can  be  secured.  The  erection  of  a  large  freight  ter- 
minal is  one  of  the  features  of  the  enterprise.  According  to 
the  report  of  the  High  Cost  of  Living  Commission,  the  cost 
of  farm  products  might  be  reduced  to  some  extent  if  the  produce 
was  sent  to  Boston  on  the  electric  cars. 


Non-Shrinking  Alloy.— The  following  receipt  for  a  non- 
shrinking  alloy  was  recently  published  in  ihe  Metal  Industry:  Tm, 
50  pounds,  and  zinc  50  pounds,  gives  a  tough,  hard  metal  that 
runs  well.  It  is  improved  by  the  addition  of  2  pounds  of  bismuth. 
By  the  use  of  heavy  sprues,  and  by  pouring  cold,  the  slight 
shrinkage  may  be  largely  overcome. 


High  Speed  Locomotives 


A  REVIEW  OF  THE  DEVELOPMENT  WHICH  THIS  TYPE    HAS   ATTAINED   IN   VARIOUS   COUNTRIES    FOR   RUNS 

SCHEDULED  AT  OVER  SIXTY   MILES  AN  HOUR 


High  locomotive  speed  is  a  definition  which,  when  viewed 
from  a  personal  or  a  purely  local  standpoint,  becomes  largely 
undefinable.  For  instr.ncc,  what  may  be  regarded  as  high  speed 
on  one  road,  and  it  can  often  be  so  .-onfidered  when  the  mod- 
erate resources  of  that  road  are  reckoned  with,  becomes  never- 
theless only  of  the  average  when  contrasted  with  a  road  of 
greater  resources.  A  single  track  line  with  grades,  sharp  curves, 
and  many  stops,  in  connection  with  a  train  which  averages  forty 
miles  per  hour,  elapsed  time,  no  doubt  considers  such  showing 
as  commendable ;  whereas,  a  double  track  railroad,  with  a  train 
making  no  stops  over  fairly  level  country,  at  55  miles  per  hour, 
would  be  inclined  to  scoff  at  the  performance  of  its  neighbor. 
This  is  an  unfortunate  but  neverthehvis  true  association  with 
American  railroads,  where  conditions  operating  for  and  against 
are  too  often  not  taken  thoroughly  under  consideration. 

This  is  why,  in  the  interesting  inquiry  into  high  speed  possi- 
bilities, and  into  the  locomotive  development  which  must  neces- 
sarily accompany  it,  that  the  Eighth  Session  of  the  International 
Railway  Congress  limited  all  consideration  of  the  subject  to 
trains  whose  speed  on  regular  schedules  equals  or  exceeds  62 
miles  per  hour. 

One  mile  in  one  minute  is  generaly  regarded  as  the  slogan 
of  unusually  fast  performance,  and  in  thus  restricting  the  figure 
to  that  unquestionably  high  average  the  Congress  placed  itself 
in  a  position  to  unearth  all  that  pertains  to  the  requirements 
of  excessive  speed.  This  ruling  would  have  operated  seriously 
against  securing  statistics  from  American  railroads,  which  here- 
tofore in  compiled  form  have  been  lacking,  had  it  not  been  for 
the  wise  decision  of  William  Garstang,  the  American  reporter, 
who  urged  upon  the  Congress  the  necessity  for  reference  to  all 
speeds  over  fifty  miles  per  hour,  this  latter  figure  being  more 
nearly  the  exponent  of  high  speed  in  this  country  than  the 
somewhat  excessive  limit  determined  upon  by  the  Congress. 

The  inclination  of  the  traveling  public,  although  its  wishes 
and  expectations  are  often  beyond  existing  possibilities,  has 
ever  tended  in  the  direction  of  fast  time,  and  notwithstanding 
the  poor  economy  which  this  operation  implies,  or  is  said  to 
imply,  it  has  become  apparent  that  its  wishes  can  no  longer  be 
denied.  Independent  of  this  important  factor  in  the  considera- 
tion, sustained  high  speed  has  always  been  of  unusual  interest 
and  fascination  to  railroad  men  of  the  entire  world,  no  doubt 
because  they  are  well  acquainted  with  the  difficulties  which 
must  be  overcome,  and  because  these  difficulties  themselves  act 
as  a  stimulant  towards  the  effort  to  overcome  them.  Extremely 
high  speeds,  that  is,  those  employed  in  regular  scheduled  runs 
of  60  miles  an  hour  and  over,  impose  n-any  intricate  problems 
upon  the  locomotive  designer,  and  necessitate  a  refinement  in 
development  along  certain  lines  which  at  slower  speeds  is  not  so 
important. 

Locomotive  design  for  such  exacting  service  has  been  a  ques- 
tion considered  several  times  by  the  Intel  national  Railway  Con- 
gress. At  the  London  session  in  1895  It  appeared  as  question 
"VI.,"  "Express  Locomotives,"  and  at  the  next  session  at  Paris 
in  1900,  question  "XII."  carried  a  very  similar  title,  "Locomo- 
tives for  trains  run  at  very  high  speed."  At  the  session  in 
Washington,  D.  C,  1903,  the  subject  was  again  discussed,  but 
not  limited  as  before  to  fast  locomotives  only,  as  question  "V." 
on  that  occasion  was  entitled  "Locomotives  of  great  power." 
Although  this  definition  includes  great  tractive  effort  rather  than 
high  speeds,  still  the  reports  submitted  also  gave  particulars  of 
a  number  of  notable  express  locomotives. 

Before  proceeding  with  the  subject  of  locomotive  design  on 
roads  and  in  countries  where  a  speed  of  60  miles  an  hour  is 
regularily  employed,  it  is   fitting  to   say  that   this   speed   is   far 


from  being  so  fully  identified  with  practices  in  the  United  States 
as  it  is  abroad.  Except  in  the  instance  of  two  roads,  one  of  55 
and  the  other  of  59  miles,  no  runs  are  scheduled  at  that  rate, 
although  the  time,  of  course,  is  made  and  exceeded  on  roads 
all  over  the  country  every  day.  Hence  the  question  put  by  the 
American  reporter  to  six  of  the  most  prominent  railroads  was 
modified  as  follows :  "Do  you  own  or  operate  steam  locomotives 
which  in  regular  service  are  required  to  transport  trains  at 
speeds  of  50  miles  per  hour  or  more?"  This  implies  a  reduction 
of  ten  miles  in  the  instance  of  the  similar  question  put  by  the 
foreign  reporter,  A.  Courtin,  to  the  railroads  of  all  countries 
except  America. 

Obstacles  to  Sustained  High  Speed. 

It  is  quite  evident  from  a  casual  study  of  the  situation  that 
had  the  question  been  submitted  by  the  American  reporter  in  the 
original  form  proposed  by  the  Congress  the  replies  would  have 
been  practically  negative  in  yielding  any  information.  Locomo- 
tive designers  for  the  past  twenty  years  in  this  country  have  not 
been  aiming  at  speed  alone,  nor  speed  and  power  combined,  but 
speed,  power  and  reliability.  This  presents  the  real  difference 
between  our  own  and  foreign  practice,  where  strenuous  efforts 
have  been  made  to  cut  down  the  time  with  trains  of  existing 
weight. 

High  speed  trains  within  the  scope  of  the  question,  as  applied 
to  American  practice  which  is  now  under  consideration,  are 
ordinarily  composed  of  from  6  to  8  cars,  and  taking  the  average 
at  7,  with  a  loaded  weight  of  59.5  tons,  the  average  weight  of 
high  speed  trains  in  this  country  becomes  416.5  tons.  The  aver- 
age length  of  cars  over  the  faces  of  couplers  is  78  feet,  thereby 
making  the  length  of  the  average  7  car  train  546  feet  from  the 
face  of  the  coupler  to  the  rear  of  the  tender.  These  representa- 
tive weights  and  lengths  have  been  very  carefully  averaged  from 
Mr.  Garstang's  admirable  report  to  the  Railway  Congress. 

An  analysis  of  the  reports  from  foreign  roads  indicate  a  gen- 
eral lighter  average  weight,  but  the  diffeience  is  not  so  marked 
as  is  popularly  supposed.  The  highest  figures  for  train  weight 
is  about  400  tons,  this  operated  on  the  Great  Eastern  Railway, 
and  the  Great  Western  Railway,  both  of  England,  and  the  Or- 
leans Railway  of  France.  The  French  Eastern  Railway  ap- 
proaches this  figure  closely  with  374  tons.  With  these  excep- 
tions the  weights  of  foreign  fast  trains  are  variable,  but  weights 
of  over  300  tons  frequently  appear.  It  is  therefore  thought 
advisable  to  make  this  fact  prominent  early  in  this  article,  as 
a  very  common  misapprehension  exists  in  this  country  regarding 
the  presumed  lightness  of  foreign  railroad  trains. 

These  weights  behind  the  tender  have  been  practically  sta- 
tionary in  foreign  countries  for  a  number  of  years,  while  in  the 
meantime  the  locomotives  hauling  them  have  increased  greatly 
in  speed  and  power.  In  this  country  while  the  locomotives  have 
maintained  a  continuous  development,  the  weights  behind  them 
have  increased  in  proportion,  so  in  reality  no  higher  speeds, 
except  in  isolated  instances,  are  scheduled  than  were  in  vogue 
two  decades  ago.  It  is  admitted  that  great  changes  have  been 
made  in  the  design  and  construction  of  English  railway  carri- 
ages, with  a  corresponding  increase  in  unit  weight,  but  the  num- 
ber of  train  units  has  been  reduced,  and  the  total  train  weight 
will  show  little  variation  when  compared  with  the  figures  of 
past  years. 

In  the  comparison  between  high  speed  locomotives  at  hom« 
and  abroad  it  is  also  well  to  bear  prominently  in  mind  the 
difference  in  the  geographical  conditions  of  the  contrasted  rail- 
ways, which  necessarily  has  a  vital  bearing  on  the  question. 
American  roads  are  operated  through  territory  that  provides 
all  the  natural  obstacles  which  the  world  affords,  and  the  char- 
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acteristics  of  the  country  through  which  certain  hues  have- been  live  lead  must  be  governed  by  the  stroke  of  the  engine  on  which 
laid  taxed  the  skill  of  the  locating  and  construction  engineers  to  it  is  used,  as  its  purpose  is  to  reduce  pre-admission  to  the  mini- 
its  utmost,  but  the  fact  remains  that  elevations  from  sea  level  mum  in  order  to  provide  the  necessary  mid-gear  lead  above  re- 
6000  feet  have  been  surmounted.  Districts  of  a  mountainous  ferred  to.  This  applies  alike  to  all  Stephenson  shifting  link 
character  entail  a  succession  of  curves  of  small  radii,  which  gears,  irrespective  of  whether  the  motion  is  coupled  direct  or 
considerably  add  to  train  resistance  in  excess  of  the  grades  on  indirect,  or  whether  the  valves  are  of  the  flat  slide  or  piston 
which  they  may  be  located.  The  duty  of  the  American  locomo-  type.  ^  ,  .  ,  • 
tive  at  such  points  is  not  measurable  in  the  reports  submitted  It  is  desirable  that  in  locomotives  intended  for  high  piston 
to  the  Congress,  as  there  are  no  comparative  foreign  conditions  speeds  that  all  counter-pressures  should  be  eliminated  to  the 
to  make  this  possible.  greatest  possible  extent,  and  with  pre-aamission  beginning  at  a 

point  not  greater  than   i   inch  before  the  end  of  the  stroke  is 

The  4-4-2  and  4-6-2  Types  Now  Standard.  reached,  and  the  release  occurring  after  the  crank  pin  has  tra- 

The  present  design  of  American  locomotives  for  high  speed  versed  not  to  exceed  135  degrees  of  its  path,  the  most  advantage- 
work  requires  boiler  pressure  varying  from  180  to  225  pounds  ous  conditions  are  obtained.  To  this  end  "exhaust  clearance" 
per  square  inch,  the  boiler  being  exclusively  of  the  fire  tube  type  must  be  resorted  to,  and  the  amount  of  such  clearance  is  to  be 
and  generally  with  a  round  top.  All  locomotives  have  outside  regulated  entirely  by  the  valve  travel  and  stroke  of  the  engine, 
cylinders  whose  axis  is  parallel  with  the  top  of  the  rail,  and  Constant  lead  gears  with  stationary  links  on  the  Walschaert 
approximately  ij<  inches  above  the  center  of  the  main  axle,  principle,  and  designed  for  high  speed  locomotives  must  neces- 
For  the  fastest  trains  the  Atlantic,  or  4-4-2  type  is  favored,  sarily  be  required  to  provide  the  same  conditions  as  noted 
although  there  are  examples  of  the  4-6-2,  or  Pacific  type,  in  high  above,  and  if  possibilities  of  design  will  admit  of  these  condi- 
speed  service.  For  steam  distribution  the  Stephenson  link  motion  tions,  then  no  further  comment  is  necessary  from  a  standpoint 
is  largely  employed,  but  the  tendency  of  late  has  been  towards  of  criticism  of  the  Walschaert  type,  except  to  say  it  is  deficient 
the  Walschaert  gear,  which  has  all  the  characteristics  of  that  in  meeting  the  most  consistent  requirements  of  variations  in 
used  in  European  continental  practice,  with  some  slight  varia-  piston  speeds  over  or  under  that  particular  speed  for  which 
tions  to  adopt  it  to  certain   features  in  American  construction.  the  motion  is  primarily  designed. 

There    is    a    marked   tendency    toward    discontinuing   the    com-  The  piston  stroke   reported  was  26  inches   for  the  4-4-2  and 

pounding  of  locomotives   in   districts   where   fuel  is  cheap,   and  28  inches  for  the  4-6-2.     All  of  the  4-4-2  type  have  cylinders 

also  where  the   added  maintenance  cost  more  than   ofJsets   the  varying  from  20  to  21   inches  in  diameter,  and  for  the  4-6-2  a 

gain  in  compounding.     Superheaters  are  used  to  a  limited  extent,  diameter    is    reported    of    22    inches.     Working   pressures    vary 

but  no   general  conclusions  whether   for  or   against   have  been  from  iBs  to  210  pounds  per  square  inch,  the  general  range  being 

reached  as  yet.  from  200  to  205   pounds   gauge   pressure      The  driving  wheels 

Reports  received  from  six  large  railway  systems  of  the  United  vary  from  78  to  80  inches  in  diameter,  over  the  tire,  and  the 

States  to  whom  the  question  was  referred  indicate  that  all  loco-  weight    (locomotive    only)    in    working   order    from    180,000   to 

motives  in   fast  train  service  are  single  expansion  Atlantics  or  190,000  pounds  for  the  4-4-2,  and  262,000  to  266,000  pounds  for 

Pacifies,   and   all   use   non-superheated   steam.     All  but   two   of  'he  4-6-2  type.     The  weight   on   driving  wheels  is   from  81,200 

the  eight  locomotives  covered  in  the  reports  have  piston  valves,  pounds  to   118,340  pounds    for   the  4-4-2,    and  averages   192,000 

and  the  valve  gear  is  Stephenson  for  the  4-4-2  and  Vv^alschaert  pounds  for  the  4-6-2  type. 

^    '     ^^  ■  Composite  Features  of  Design. 

It  is  to  be  regretted  that  no  conclusions  have  been  reached  to  t      .      ,  ,,      .          .  .               •.    ,    ^           ,      ,       .,         ^             c 

J. *    *     ii          I  1-              -,       r   ^.          .             ,  In  the  following  table,  compiled  from  the  lengthy  returns  of 

■demonstrate   the   relative   merits   of   these   two   valve    gears,   as  ,             ,     .            ^           '      .             .                       ^   f 

...               I     1  ,L     J                  1                 r              .         .          ,  the   roads   interrogated,  an  interesting  summary  of  averages   is 

there  is  a  marked  tendency  on  the  part  of  some  American  de-  rr     ,    ,     r    ,        °      .               ,  •,                  ■       .  .     ,, 

■ .             iu     ii;  1    1       ^  •                                  .                 .  ,  afforded  of  the  most  important  items  entering  into  the  construc- 

signers  to  use  the   Walschaert  in   recent  construction,   notwith-  •         ,  .,     ,            .•                 .  j           t.  ■      i^-      j 

,, J-       tu     r    t  ^u  i     11  L  i  ,1          i-    1        1           f  ■  .  ,             ■  tion  of  the  locomotives  reported  on.    It  is  offered  as  a  composite 

standing  the   fact  that  all  but  two  of  the  class  of  high  speed  ,.      ,     v        ,    j-                              r  »■        ■^ .,     .•           j  . 

.    ,                                ,■         A         .                  ■       .  result  which  embodies  an  average  of  the  six  Atlantics  and  two 

engines    reported    on    as    representing   American    practice    have  n      c     .          r  n-            j       .,                   <•  ..               -i              . 

*!,„•       „,                  »  J  u     .1      o^     1                ,  T  •       ,.  ,                 »  Pacific  types  falling  under  the  scope  of  the  50  miles  per  hour 

their  valves  operated  by  the  Stephenson  shifting  link  gear.     In  ■             .           t               1    .               .•     n             1     •       •     ■   j- 

.!„       ■   •         r  <.i       A        •                  .      .1      ,,r  ■    .  question,  and  may  be  regarded  as  practically  conclusive  in  indi- 

the  opinion  of  the  American  reporter  the  Walschaert  gear  can  ,•       ,/                ,  ,        1  %   a         ■         r  •  1            .  j    • 

.  „                   1  J       1  ,      r          ^1.1-          r             ■           ■  eating  the  general  trend  of  American  high  speed  design. 

be   commended    solely   from   the   standpoint   of    easy   inspection  r^         ,              ,    ,                                               ,.,     ,•                    t,    •<: 

,  .  -  ^  J  I'  ^    ^li        General    name    of   class Atlantic  Pacmc 

and  maintenance,   and  not  for  superiority  in  steam  distribution.      Wheel  distribution  (locomotive  only) 4-4-2  4.6-2 

M_     r"T,-c.f.,nrv   -^A,.r^^ „    iU^    i^„-      1                       ^   it-    ^                1  Weight  on  driving  wheels  (working  order)   lbs. ...  106,468                       173,750 

r.  (jarstang  advances  the  logical  argument  that  as  a  locomo-      Working  pressure,  by  gauge,  lbs.: .201  200 

tive  might  be  employed  to  transport  trains  at  high  speed  in  one      Diameter  of  cylinder*,  inches 21  22 

J.  .  .....  &         f  Stroke    of    cylinders,    inches 26  28 

mrection  over  a  division,  with  a  return  trip  frequently  in  local      Type  of  valves  for  steam  distribution ?iston  Piston 

service,  this  state  of  affairs  requires  it  to  be  run  at  constantly  1^^^ :^,'i^^r:[n^.;:::::::::::::^!:'':'^Sl            ""^'"'^^9 

varying  piston  speeds,  and  it  is  a  well  known  fact  that  constant      Total  tractive  effort,  lbs.... 24.268  29,900 

,„    J         ,  .        ,  ,  ,  .      .  Total   heating  surface,  sq.   ft 2,948.2  4,192 

lead  valve  gears  are  not  adapted  to  tliese  variations  of  piston      Grate  area,  scj.  ft 51.1  56.6 

SOeeds       The    Amerirnn    rennrfpr   rnntpiiHc    tl-i-,t-   tli»    d,;**;,,.^    l;„1.  Katio  of  total  heating  surface  to  grate  area.. 58.33  to  1.00          74.10   to    1.00 

sjjccus.      ine  /American   reporter  contends  that  the  shifting  link  Ra,;,,  ^f  heating  surface  to  cylinder  volume... 512  to  1.00            342  to  1.00 

gear,    while    embodying    inherent    defects,    nevertheless    readily      Capacity  of  tender,  gallons 6,700  8,000 

•yA^^t.^    •*.^«tr   i              ■    1.1         •   ,                    1      .             .                               .          .  Average  speed  required  to  maintain  schedule,  miles.  .55.26                           55.85 

adapts  itself  to  variable  piston  speeds  in  such  a  manner  that  it      Average  weight  of  train,  tons 344.88  452 

will  give  considerably  better  service  from  a  standpoint  of  steam      Average  number  of  miles  made  without  stops.... 100  IGO 

,4;ot,-;K„t:„_  ..t,„     lu     iir  1    .       -.     •        ^i     ,           ■          .         ...  The  above  composite  table  represents  the  evolution  of  funda- 

distnbution  than  the  Walschaert,  since  the  latter  is  an  invariable  .  1     ■     ,           \-       j    ■          r      1  •  u  .,      *  11      ■       f  k  1  .•„ 

^,..,„f;*,.   ..„    f                     1         J                                      ....  mentals  m  locomotive  design,  of  which  the  following  tabulation 

quantity   so    far   as    angular   advance   necessary   to   high   piston  ,     ,■       ,,              »••?.■*             i      %    *i              1     • 

cr,oo^c    ;e    „„„„=,     A      Tu      t    ^            ■        ■                        ,     ,  embodies    the    most    significant    items.      In    it    the    conclusions 

speeds    is    concerned.     The    fact   remains,   in    support   of    these  ,     ,         .u     *    »•         ■     .       r  r>     ^       tt  •        -f     .,   ^     f  m,. 

,-^,nfo„f;..,„o   *!,„*  _-               i     r  ii-     A         ....            .         .  reached  on  the  testing  plants  of  Purdue  University  and  of  the 

contentions,  that  75  per  cent,  of  the  American  high  speed  eng  nes  r>          ^       ■    t,  -i       a           ^             c  u                 a       a  ^u 

■■o^«,f„,i !,„  )     »u     c.     .                               .....  Pennsylvania  Railroad  are  also  carefully  averaged,  and  they  may 

reported   on   embody  the   Stephenson   gear,   as   ind  cated    n  the  ,               ,    ,       ,,     u     ■    a  .    t      .u     ,    ■         c  ,u                 \  ,■ 

x,t„t,.   J   ^ ,    ,          r       ■     •     ,  •             r                  ■  be  regarded  as  the  basic  data  for  the  design  of  the  representative 

tabulated  summary  below  of  principal  items  of  construction.  .  •  .           a  ,            .■           1  ■  u  1          u         a        -u  a 

~,                 ,             r    1                       .  high  speed  locomotives  which  have  been  described : 

Ihe  general  use  of  the  steam  engine  indicator  on  locomotives  ^^^^^^  performance. 

in  regular  service  has  thoroughly  demonstrated  that  a  port  open-      Boiler  horsepower  per  sq.  ft.  of  heating  surface o.40 

....                         ^.                            -iiiii                    J  Weight  of  steam  delivered  per  hour  in  pounds  per  sq.  ft.  of  heating 

ing  for  admission,  amounting  to  0.25  inch  at  the  extreme  ends  surface    HM 

of  the  stroke  has  been  found  ample  to  supply  steam  at  the  most  I"  .«"•■  "f  moisture  in  steam  delivered... .................... .       1.35 

^     _            /^^  ■'  Maximum  economical  pressure  for  saturated  steam,  by  gauge,  IDs...     ..uu.uu 

economical   points    of    cut-off   and    high    piston    speeds.      It    would  Maximum  evaporative  efficiency,  water  per  lb.   of  coal,   when  power 

probably  be  more  advantageous  in  preventing  wire  drawing  to  Evapo^Ytivc^ efficiency,  watVr' VeV 'lb!' of' dry  coal.' 'when 'the' power 

secure  an  opening  of  0.3125  inch.    This,  however,  makes  it  neces-      _.    developed  is  greatest.  lbs.   ... — ;•■■■:••:■■■■       ''■'"' 

t"         ^            -^     -^                         >                    '  Fire-box  temperatures,  degs.  Fahrenheit,  at  low  rates  of  combustion, 

sary,  when  using  the  Stephenson  link  gear,  to  resort  to  negative  i,<oo  to  2,000 

lead  in  backward  motion  at  full  stroke,  and  the  amount  of  nega-  ^'"•-^°''  temperatures,  degs.  Fahrenheit,  at  high  rates  of  combustion,^^ 
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CYLINDER  PERFORMANCE  (hich  PRESSURE.)  Coiigress.     FouF  othcr  Toads  glvB  ffom  124  to  i86  miles;  two 

Steam    consumption    per    indicated    horsepower    per    hour,    average  j]^                        j   ,         j,         g         j,           ^  ^^     remaining   two,   runs 

minimnm,    no   superheat,    lbs 24.30  '                            . 

Steam  consumption  per  indicated  horsepower  per  hour,  average  of  Over  l86  milcS.  The  longest  run  made  without  a  Stop  any- 
maximum,    no  superheat,    lbs 24.40  ,            .        ,                ,,   .             ^i       ^        ,.  wr     .           t-»    -i              r            n-j 

Percentage  of  cylinder  power  appearing  as  a  stress  at  drawbar,  at  where  in  the  world  IS  on  the  Great  Western  Railway,  from  1  ad- 

40   revolutions   ner   minute ■■■;■•; ;     *^''<'  dington  to  Plymouth,  or  vice  versa,  226.5  miles.     The  Midland 

Percentage   of  cylinder  power  appcarinc  as  a  stress  at   drawbar,   at  °                       ■'                '              _                    »            -» 

280    revolutions    per    minute 76.00  railway   f ollows  with  207  mileS. 

Piston  speed,  ft.  per  min.,  at  which  wire-drawing  of  steam  begins..    800.00  ,j.,^^   ^^^^^^^^   ^^^^^   _^^^j^   ^.^^^^^  ^j^^^^^   ^j   ^^gj^^^_  ^_.^   ^jj,^^^ 

RATIOS.                 Atlantic.           Pacific.  t'"^   same  as  the  non-stop   runs,  or  in   some  cases  considerably 

Heatinpr  surface  to  grate  area 68  to  1.00      72  to  1.00  greater.    The  first  place  is  again  occupied  by  the  Great  Western 

Heating  surface  to  cylinder  volume 275  to  1.00      360  to  1.00  °                         ,.,           ^             „     .",.                  '       ,,/ 

Tractive  effort  to  heating  surface 8.60  to  1.00    8.29  to  1.00  Railway,   which   reports   Paddington   to   Weymouth   and   return, 

Tractive  effort  to  weight  on   drivers 4.36  to  1.00     4.68  to  1.00  milpe        Npvt    cnnips    flip    Orlpane    Railwav    nf    Franrp     with 

Weight  on  drivers  to  total  heating  surface 3.76  to  1.00    3.86  to  1.00  jop  mnes.     i\ex:  comes  tne   urieans   Kaiiway  ot   rrance,  witn 

Grate  area  to  cylinder  volume 4.55  to  1.00    4.27  to  1.00  the  Tours-Bordeaux  run,  2i6  miles,  and  on  the  Paris-Liege  line, 

What  has  preceded  is  about  all  that  can  be  offered  in  connec-  230  miles  without  change  of  locomotive. 

tion  with  the  American  high  speed  locomotive  within  the  prov-  Among  all  countries  with  which  this  high  speed  question  has 

ince    of   this    article.      It    is   prominent   that    an    uniformity   of  to  deal,  and  which  are  affiliated  with  the  International  Railway 

design   prevails    in    this    country,    notwithstanding   the    diversity  Congress,  it  is  only  in  those  of  Europe  that  trains  are  run  at  a 

exhibited  abroad,  to  the  extent  that  two-thirds  at  least  of  certain  schedule    speed    of    62    miles    an    hour    (100    kilometers).      In 

features   have   almost   come   to  be    regarded   as   standard   prac-  Europe,  even,  such  speeds  are  only  attained  in  regular  working 

tices.    These  are  quite  apparent  in  the  above  tables.  "P  to  8o-2  miles  per  hour  on  the  British  and  French  railways. 

Further  High   Speed  Development  Impkobable.  Foreign  High  Speed  Locomotives. 

_                     r  ,    ^    ,       r            ■,■              1  ■»•              J     :j„,„  The  usual  arrangement  of  the  locomotives  for  attaining  these 

From  a  careful  study  of  prevaihng  conditions,  and  considera-  ,     .      ,                               ,           ,      ^                   ^,      .      , 

,  ^,          .   .           ,  ■  ,    t,        .             a     1    1  r         »■ ..„  *,;„o  big"  speeds  IS  the  4-4-0,  4-4-2,  4-6-0  and  4-6-2  types.    The  lead- 

tion  of  the  opinions  which  have  been  reflected  from  time  to  time.  .           '^  ,      ,           „                   ,        ,          ,     ,         , 

,         ■  .  .1  ^  ^1         •    r^^i      1           r      r  >ii       j„  „i ™t  '"g  trucks  have  all  more  or  less  lateral  play,  the  return  to  the 

It  may  be  said  that  there  is  little  chance  for  further  development         * ,         ,,   , 

,     ^  .  ^,     ,  .  ,             ,  ,            ..         •     ,1  •             ,          \-\Tu-\     ;^  •-  central   position   being   insured   by   such   well   known    means   as 

of  strictly  high  speed  locomotives  m  this  country.     While  it  is  ,     ,       ^ .               .        ,.  ,              ^                 ,    ^     ,■  , 

V     J  ,1    ...  ...I                 ^  1-  1     ^          J                    -.  ^c  „   J   ...- o,-  check   springs,   swing   links,   etc.     On   several   English   railways 

realized  that  the  present  highest  speed  averages  55.26  and  55.85  ,       ,.."',      ,               '       ,.    ,     ,          ,     ,        %,-            ,.    , 

.,             ,           r       Axi     1-         J  T)     -c    i                     t-  „i       ^..lA  the  driving  axles  have  also  a  little  lateral  play.     1  wo  cylinder 

miles  per  hour,  for  Atlantic  and  Pacific  types,  respectively,  could  ,.    ,      ,                               ,                 ,,                       ,    , 

,     .  ^  ,      .               ,              i,.     r    ^           •      »i    »  i-u-     ■  and  four  cylinder  locomotives  are  about  equally  represented,  but 

no  doubt  be  improved  upon,  the  fact  remains  that  this  improve-  ■'  ,     ,       , 

^     ■  1-         ...  ^1                        r          -11                    J-  among  those   most   recently  built   there  are   more   of   the    four 

ment  must  materialize  at  the  expense  of  possible  compounding  ,.    ,                      ._,.,,             ,.    ,                      ,       , 

J        ^,     .               ,            1     •»      r    ,.             1-1             ■        A      uu  cylinder  construction.     Those  with  three  cylinders  are  used  only 

and  vastly  increased  complexity,  features  which  are  viewed  with  ,.    .     ,                                        ,.  ,        .,             ,       ,  ■  ,            j 

little    favor   by   the   men    who   actually   operate    engines    in   the  '°   =^   '""''^'^   ^^'ent   on   two   English    railways    for  high   speed 

United  States.  P"^P°="-    ,          ,         ,    ,                                ■      u     .: 

~,          .     ,.^^,      ,     , ,.  ^1    .                   J-          u-  1     •  In  regard  to  the  cylinder  arrangements  in  the  different  coun- 

There  is  little   doubt  that   compounding  which   is   so   success-  ■"'  '^="  "                 ■'           ,.._,,       ,  .,     , 

,,,             ,           ^,             ^-i.rr-              i^Tii.-              •„  tries,  the  two  cylinder  predominates  m  England,  while  but   few 

fully  used  on   the   continent   of   Europe   for    fast   train   service,  ',■'.            '          ,         „,.°,               _        ,         , 

,.,,..,.             .            .            '    u   lU         u   •     cr  •     i.         1  „„„  of  these  locomotives  are  used  on  Belgian,  German,  rrench  and 

failed  in  this  country,  not  so  much  through  inefficient  up-keep,  I       ,.          -,              .r      ,     ,                      •       ,      r            ,•    j      . 

uu       1.  ^1     1  ...                       •       <-         -1    vj  4.U         1    lu     •  A-a  _  Swedish  railways.    In  the  latter  countries  the  four-cylinder  loco- 

although  the  latter  was  prominent,  as  it  did  through  the  indiffer-  ^                      .  ,     ,              .                ,.,,.'              „, 

,      ,    ,r  1        ..  J            •                  r    i-i             •                 A  motive  IS  decidedly  prominent,  and  particularly  in  r ranee.     Tne 

ence   or   only   half-hearted    acquiescence    of    the    engineers    and  '    ,           '^  ^  v  _               '    .     .,         ,.    , 

firemen.     No  such  attitude  towards  a  new  departure  is  ever  en-  ^'"^  ^y^'^^er  locomotives  have  mside  cylinders,  only  about  ten 

countered   abroad.     The   splendid   work   of   the   complicated   du  P"  «"*•  ^^'"S  '".^P"^'^'^  ^=  '^^^'"S  outside  cylinders.     The  four 

B,  J     ^,  ,             •                 ^\      r-i       ■     J     X       J      A-     J     c  cylinder  locomotives   have  two  outside   .'ind   two   inside,  without 

ousquet-de  Glehn  engines,  on  the  Cheinm  dc  fcr  an  Nora  01  •'         .                                       .                     ,     ,     .           .  ,         ,.    . 

_              ^          J                .                <c        -1            1.          ■    .11              -J  exception.     There    are    no    instances    of    design    with    cylinders 

France,  at  speeds  averaging  over  60  miles  an  hour,  is  the  reward  ^                                                     ,,.,,,             j        • 

,.     .     ^  ,  .         a    ^  ■          r    »•                 ■     i.-                 11              1:  placed  one  over  the  other,  or  one  behind  the  other,  and  acting 

of  painstaking  effort  in  perfecting  organization  as  well  as  appli-  ^                                ,,.,,,,.             .'               , 

,.,,           ^jj           -J      II                        •  A     c  >.        >.  on  the  same   crosshead,  as   in  the   Vauclain,  or  in  the   tandem 

ances  which  has  extended  considerably  over  a  period  of  twenty  ' 

years.      The    men    who    handle    these    engines    have    been    well  yv    ■ 

'    •     J     Ti.            1      i     J  ii          ■     •  1       r                   r            tu  _  As    far  as   four   cylinder  compounds   are   concerned,  the  low 

trained.    They  understand  the  principle  of  compounding  as  there  ^             ,,,         .,                         ,-j 

,.  J         ,  . ,               .              ....         i  ii     u     ,.          -ui           I  pressure   cylinders    are   inside   and  the   high   pressure   cylinders 

applied,  and  they  are  in  a  position  to  get  the  best  possible  work  i"^^^"  ^   ^J                                                        .''%_,                   ,■    j 

^     c  ^,                      rr,                   .  i     •             ■    1     J  ■,.  outside,  on  the  majority  of  the  locomotives,     the  two  cylinder 

cut  of  the  engines.    They  are  not  trying,  as  indeed  it  seems  was  ^"'•='">^'  ^"   "'^  '"«'J      •-j   ^^     >■                                                  1 

.^        .    ,  ■,          ..     A  c    ^  i\.          i.         u      *          -i-v^j-,-  locomotives  are  chiefly  non-compounds,  but  on  the  contrary  corn- 
attempted  here,  to  defeat  the  system,  bui  to  assist  it,  and  on  a  »"•-"'""'•  »  ;■  c               i    ^                ,    ,     V.            ,.    ,      ,              . 

1           ■         .,                  .1.  ■■        ...•,    J        r    it,            •  noundine  oredominates  in  case  of  the  four  cylinder  locomotives, 

compound    engine    the    sympathetic    attitude    of    the    engineer  t".^"">j"'b  pi^^^»"       ■-         v- ^                    ,  .      ^^          ^  .,               ' 

,               i,           ■     c    ^      ^          1-1  the  only  two   exceptions   being  the  Belgian   State  Railway  and 

becomes  the  main  factor  towards  its  success.  ■*                    '^            "a                ,"    ,         .      ,                 . 

T                1      1      ji           1      /-I  u       r       •     ,„          „              t  the  Great   Western,  which   are  four  cylinder   simple   expansion. 

To   properly   handle    a    de    Glehn,    for   instance,    many   extra  v.-j^ul    ..v.         ,                                   j                   1           ±-            . 

demands   are   imposed   on   an   engineer   than   American   practice  "^'"S  superheated  steam. 

a     J        T        jji-       ,.     i-u             1   .r     ■-           •                 »■           -tt  On  the  four  cylinder  locomotives  the  connecting  rods   either 

affords.     In   addition  to  the  usual   features   in  connection  with  ^             •.   ^     ^j                                                          o 

.     I  .   •,     ■     ii  •            ,.      Vi,        -11           -11         u       t        J  ii,„  all  act  on  the  same  driving  axle,  as  a  rule,  the  first;  or  those 

cab  details  in  this  country  there  is  the  variable  exhaust,  and  the  <»"  av.i  v^i.                               o          .                   >                  > 

.J         J     1       ,                  r       u  ..1-  I.-  1.        J  I                            V  of  the  inside  cylinders  act  on  the  first,  and  those  of  the  outside 

independent  valve  gears  for  both  high  and  low  pressure  cylin-  m^iui.  ^y                                       , 

J            ,  •  1.          it,           i-       11           J-     i  J  4.         •■-  ii              ■  cylinders   on  the   second,   the   two  being  connected  by  coupling 

ders,  which  must  be  continually  readjusted  to  suit  the  varying  ^j-""^^  ^  wt^      ^              ,                           o                        j          l      o 

j-i-           jr  i      1        J         A       ttri.      ii               1.            u     •  i  If  rods.    This  latter,  or  de  Glehn  design,  is  used  on  all  the  I'rencli, 

conditions  of  track  and  grade.    When  these  parts  are,  by  intelli-  '              iaii^.i,  ^    ^    y                °,'         ^     ,.  ,     ,            ,.    . 

i  u      11-            A                 i-              J     i           r          »i      r       i-  some  of  the  Danish,  and  on  one  of  th.-  English   four  cylinder 

gent  handling  and  co-operation,  made  to  perform  the   functions  '^'"^  ^^   '"^  j^^        ,           ^               ,      ,  .       .    °         ,           ,      t,  , 

,         1  ■  1     J    •       J                  u-  u           11            .•              if        -fi,  arrangements,  while  the  single  axle  drive  is  found  on  the  Bel- 

for  which   designed,  a  very  high   speed  locomotive  results   with  "         e             >                            &                               ,,_,.,, 

,,  .  ,  .,  •t,-r.-  i  r  A  gian,  German,  Italian,  Hungarian  and  one  of  the  English  loco- 
great  economv,  but  when  the  possibilities  are  not  realized  s^.^.  .  ,  a  ,,..  ,,,j  1 
:,  ,  1  ,  '  r  ■  I  i-  ■  •  J-  ii  M  motives.  The  average  diameter  of  driving  wheels,  as  deduced 
through  lack  of  manipulation,  ignorance  or  prejudice,  then  the  '"^"vv-^.  j.  ^  tv  »  ,  ,  ,  ,  '  ,  ., 
.„,,,,  i-  11  r  -I  /->  •  from  returns  on  26  engines,  each  scheduled  to  run  at  62  miles 
de  Glehn  becomes  practically  a  failure.  Our  engineers  are  more  "  '"  i^Lum^  w  ^  ^  .  ,  ,  ,. 
•  i  ,,-  i  J  ,  t,  ji  J  i  J  ii  it.  •  c  per  hour  or  more,  is  found  to  be  79  inches,  singularly  enough 
intelligent  and  much  more  broadly  educated  than  those  in  for-  ^^'  '  .  '  .  ^^  .  '^  .'  .  ,  c 
.  .       u  i  iu     1  ii             1    J-  -iur  11        -ii       1    i  •       •  an  exact  approximation  to  United  States  ideas,  and  only  one  of 

eign  countries,  but  the  latter  work  faithfully  with  what  is  given  '^^  

it.             J    J          i         J               J     ■          L-  1.                             liai  the  very  few  of  such  parallels  which  are  in  evidence. 

them  and   do   not  condemn   a  device  which   may  mean   a  little  .v.  j  i   ..  v^i            i- 

extra  work,  and  simply  on  that  fact  alone.  Superheaters  Becoming  More  Popular  Abroad. 

As  not  only  the  speed  but  also  the  maximum  power  of  the  Low   steam   pressures   of    from    147   to    175   pounds   are   only 

locomotives  is  of  interest,  in  connection  with  foreign  practices,  apparent  in  a  few  cases ;  medium  pressure  of   190  and  205  are 

a   brief   review   of   some   of   the   longest  runs,  made   without   a  more  frequent,  particularly  in  the  case  of  English  locomotives, 

stop,  or  without  change  of  engines,  may  be  to   the  point.     In  where  185  pounds  per  square  inch  is  the  rule.    The  highest  pres- 

the   first  place,   in   relation   to   the   longest   runs   without   stops,  sures   of  220  and  225  pounds  are   found  on  nearly  all   of   the 

these  amount  to  from  62  to   124  miles,  on  half  of  the  sixteen  French  and  German  locomotives,  and  also  on  those  of  Belgium 

railroads  who  replied  to  M.  Courtin,  the  foreign  reporter  to  the  Denmark,  Italy  and  Hungary. 
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The  older  wet  steam  principle  is  the  rule,  superheated  steam 
locomotives  forming  the  exception.  Taking  it  altogether,  only 
two  Belgian,  four  German,  one  English  and  one  Swedish  super- 
heated steam  locomotive  were  reported  to  the  Congress,  although 
several  roads  are  at  this  time  considering  the  advisability  of 
applying  superheaters  to  high  speed  engines.  The  German  super- 
heated steam  locomotives  are  all  four  cylinder  compounds.  All 
other  superheaters  are  non-compounds,  and  have  either  two 
cylinders  or  four. 

As  regards  size,  boilers  have  a  heating  surface  of  from  1,614 
square  feet  to  2,691  square  feet.  Small  boilers,  with  heating 
surfaces  down  to  1,076  square  feet,  are  rare  exceptions.  The 
grate  area  varies  considerably,  no  doubt  being  much  influenced 
by  the  quality  of  the  coal.  This  is  illustrated  by  the  compara- 
tively small  grates  of  the  English  locomotives,  and  of  some 
Continental  locomotives  which  burn  English  coal.  The  length  of 
grate  on  the  large  majority  of  locomotives  does  not  exceed  8 
ft.  2  7/16  in.,  and  grates  longer  than  9  ft.  10  in.  are  only  found 
in  very  few  cases.  When  a  larger  grate  is  required  the  plan 
generally  adopted  is  to  have  a  wider  fire-box,  either  standing 
on  the  frame  between  the  wheels,  or  also  extending  beyond  them. 

The  weights  of  locomotives  in  working  order  vary  much  ac- 
cording to  design.  The  lowest  figure  is  94,800  pounds  for  the 
4-4-0  two  cylinder  locomotive  of  the  French  Northern  Railway, 
and  the  highest  is  199,300  pounds  for  the  4-6-2  four  cylinder 
locomotive  of  the  Midi  Railway.  The  adhesive  weights  in  the 
case  of  locomotives  with  two  driving  axles  are  between  63,050 
and  87,740  pounds.  In  the  case  of  locomotives  with  three  driv- 
ing axles  the  lowest  adhesive  weight  is  93,630  pounds,  and  the 
highest  122,330.  Axle  loads  of  less  than  33,100  pounds  are  found 
only  in  a  very  few  cases.  The  majority  of  the  locomotives 
have  axle  loads  on  driving  axles  of  from  35,270  to  39,680 
pounds.  The  maximum,  about  44,100  pounds,  is  found  on  the 
4-4-0  locomotive  of  the  Midland  Railway  of  England. 

Tenders  with  three  axles  predominate.  The  Danish  and 
German,  with  a  few  English  and  French  locomotives,  have  the 
four  axle  arrangement  with,  as  a  rule,  two  trucks,  the  only 
exception,  in  fact,  being  the  Danish  four  wheel  tender,  which 
has  all  the  axles  in  one  common  frame,  and  with  lateral  play  in 
the  instance  of  the  first  and  third  axles.  The  water  tanks  are  of 
the  usual  rectangular  or  horseshoe  type.  The  Hungarian  4-4-2 
four  cylinder  compound  is  the  only  one  equipped  with  a  Van- 
derbilt  tender. 

The  great  majority  of  the  tenders  take  3,300  to  4,500  gallons 
of  water,  the  latter  being  the  usual  figure  in  the  instance  of  the 
most  recent  tenders.  The  greatest  capacity  is  found  on  a  iour- 
axled  tender  of  the  Bavarian  State  Railway,  which  has  a  capacity 
of  5,720  gallons.  Water  scoops  are  found  in  a  few  cases  on 
French  and  English  tenders.  The  coal  capacity  of  the  tenders 
is  from  11,030  to  13,230  pounds.  The  tender  of  the  4-4-0  locomo- 
tive of  the  Great  Eastern  Railway,  which  is  designed  for  supple- 
mentary oil  firing,  can  take  3,360  pounds  of  coal  and  715  gallons 
of  liquid  fuel. 

Corresponding  to  the  increase  in  capacity  of  tenders  which 
in  the  last  few  years  has  taken  place  abroad,  the  increase  in 
weights  has  been  considerable.  In  most  cases  the  weight  varies 
between  77,200  and  99.200  pounds,  but  a  very  appreciable  number 
of  tenders  are  heavier,  and  the  weight  in  running  order  attains 
a  maximum  of  127,650  pounds.  If  the  weight  of  the  tender 
empty  be  compared  with  the  quantity  of  water  it  can  hold,  it 
will  be  found  that  the  old  rule,  according  to  which  the  weight 
of  the  tender,  empty,  is  about  equal  to  the  weight  of  the  water 
it  takes,  is  still  generally  applicable  to  tenders  on  foreign  roads. 

Great  Variation  in  Foreign  Practices. 

These  are  the  principal  features  in  the  construction  of  foreign 
high  speed  locomotives  and  it  will  be  noted  that  they  are  at  such 
variance  with  one  another  that  it  would  scarcely  be  possible  to 
average  the  types  after  the  manner  in  which  the  chief  character- 
istics of  the  American  locomotives  was  presented.  A  merely 
superficial  study  of  old  world  conditions  in  this  regard  would 
readily  convince  that  every  road  is  working  out  its  own  inde- 
pendent  ideas,    and   without    scarcely   even    the    effort   to    learn 


what  is  being  done  elsewhere.  In  consequence  certain  details 
of  construction,  which  are  now  practically  standardized  in  the 
United  States,  will  be  found  different  on  every  railroad  of  Eu- 
rope, and,  if  possible  to  approach  the  subject  closely,  a  good 
reason  will  be  advanced  by  those  in  charge  why  they  should  be 
different.     Some  of  the  details  are  worthy  of  consideration. 

In  spite  of  the  great  number  of  revolutions  per  unit  of  time 
which  the  driving  wheels  of  the  locomotives  can  attain  at  high 
speeds  the  flat  slide  valve  still  retains  its  position.  It  is  still 
used  in  its  simplest  form,  not  balanced,  on  some  of  the  French 
and  English  locomotives,  for  instance  those  of  the  Paris-Lyons- 
Mediterranean  Railway,  and  not  balanced  in  connection  with  the 
low  pressure  cylinders  of  the  locomotives  of  the  French  State 
Railway.  The  non-balanced  flat  slide  valve  can  also  be  found 
in  England  on  the  Great  Central  Railway,  the  Great  Eastern,  the 
Midland,  the  Lancashire  and  Yorkshire,  and  the  South  Eastern 
and  Chatham  Railway. 

Balanced  flat  slide  valves  are  used  on  the  Baden  State  Railway, 
on  its  4-4-0  and  4-4-2  classes ;  on  the  French  Northern,  low 
pressure  cylinders  of  the  4-4-2,  and  all  cyliners  of  the  4-6-O  type, 
and  on  the  Midi  Railway,  of  France,  in  the  high  pressure  cylin- 
ders of  the  4-6-2  locomotive.  The  balancing  device  of  the  Baden 
State  has  a  coned  ring  which  is  automatically  applied  by  the 
pressure  of  the  steam.  In  this  case  the  valve,  balance  plate  and 
cone  rings  are  made  of  cast  iron.  Bronze,  however,  is  generally 
favored  for  both  balanced  and  non-balcnced  flat  slide  valves. 
The  balanced  slide  valve  on  the  Lancashire  and  Yorkshire  is 
merely  that  of  our  own  practice  in  the  United  States,  and  the 
same  general  arrangement  is  followed  on  the  railroads  of 
France.  In  addition  to  the  slide  valve,  piston  valves  are  also 
to  be  found,  particularly  in  the  case  of  the  more  recent  locomo- 
tives. These  are  of  varying  design,  and  are  used  for  both  high 
pressure  and  low  pressure  cylinders. 

The  question  of  piston  speeds  is  of  niterest.  At  a  speed  of 
62  miles  per  hour  it  is  found  to  vary  between  16  ft.  j%  in.,  to 
23  ft.  8  5/16  in.  per  second,  the  lower  limit  applying  to  the  4-4-0 
locomotive  of  the  Baden  State  Railway,  with  two  inside  cylinders, 
and  the  higher  to  the  4-4-2  tank  locomotive  of  the  Great  Western 
Railway.  No  well  defined  or  even  approximate  relation  between 
piston  speeds  and  the  design  of  the  locomotives,  for  instance, 
according  to  position  and  number  of  cylinders,  can  be  deter- 
mined. On  the  contrary,  comparatively  high  piston  speeds,  of 
16  ft.  5  in,,  to  19  ft.  8  in.  per  second,  when  the  train  speed  is 
62  miles  an  hour,  are  observed  both  in  the  case  of  locomotives 
with  two  outside  cylinders,  and  in  that  of  locomotives  with  inside 
cylinders ;  while,  on  the  other  hand,  lower  piston  speeds,  hardly 
exceeding  16  ft.  5  in.  per  second,  are  even  found  in  the  case 
of  four  cylinder  locomotives  with  pistons  moving  in  the  opposite 
direction  to  each  other. 

No  Uniformity  in  Fundamental  Design. 

The  maximum  piston  speeds  are  attained  on  the  one  hand  by 
the  4-4-2  locomotive  of  the  Belgian  State  Railway,  which  has 
only  two  outside  cylinders  of  20  ft.  yi/s  in.  per  second,  at  68.4 
miles  per  hour ;  and,  on  the  other  hand,  by  the  4-4-0  locomotive 
of  the  French  Northern  Railway,  which  has  four  cylinders  and 
pistons  moving  in  the  opposite  direction  with  each  other,  of  2$ 
ft.  6  in.  per  second,  when  running  at  74.5  miles  per  hour.  The 
highest  piston  speed,  30  ft.  25^  in.,  is  that  of  the  4-4-2  tank 
locomotive  of  the  Great  Western,  which  has  outside  cylinders, 
and  runs  at  80.2  miles  per  hour. 

An  analysis  of  the  figure  for  driving  wheel  revolutions  shows 
a  much  smaller  difference  than  those  for  piston  speeds,  and  in 
this  case  also  no  definite  or  approximate  relation  between  the 
number  of  the  revolutions  and  the  design  of  the  locomotive  can 
be  found.  The  number  of  revolutions  corresponding  to  a  speed 
of  62  miles  an  hour  varies  between  240  and  195  per  minute. 
The  absolute  maximum  of  364  revolutions  per  minute  is  attained 
by  the  4-4-0  locomotive  of  the  French  Northern,  when  running 
74.5  miles  per  hour.  The  figures  for  the  revolutions  of  the  car- 
rying wheels  show  much  greater  differences  than  in  the  case  of 
the  driving  wheels.  For  leading  truck  wheels  they  vary  between 
409   and   624   per   minute.     As   regards   trailer   carrying   wheels. 
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which,  as  a  rule,  are  of  quite  large  diameter,  the  number  of 
revolutions  is,  of  course,  much  smaller. 

The  balancing  of  the  moving  masses,  both  of  the  eccentrically- 
placed  rotating  masses  and  of  the  reciprocating  masses,  in  so 
far  as  these  arc  at  all  balanced,  is  in  all  cases  effected  by  balance 
weights  which  are  applied  in  the  well  known  way  to  the  wheels. 
However,  while  the  rotating  masses  are  balanced  completely 
everyhere,  matters  are  quite  different  so  far  as  the  reciprocating 
masses  are  concerned.  Considering  in  the  first  place  locomotives 
with  two  outside  cylinders,  in  the  4-4-0  locomotives  of  the  Paris- 
Lyons-Mediterranean  Railway  only  5.6  per  cent,  of  the  recipro- 
cating masses  are  balanced.  This  corresponds  at  a  speed  of  74.5 
miles  per  hour  to  centrifugal  force  of  about  750  pounds.  On 
the  other  hand,  with  the  4-4-2  locomotives  of  the  same  railway, 
which  were  built  in  America,  29  per  cent,  of  these  masses  are 
balanced.  This  corresponds  at  a  speed  of  74.5  miles  per  hour 
to  a  centrifugal  force  of  about  2,866  pounds,  equal  to  15  or  16 
per  cent,  of  the  static  wheel  load. 

With  locomotives  having  two  inside  cylinders  the  balancing  of 
the  reciprocating  masses  varies  between  25  per  cent.,  which  on 
the  4-4-0  locomotive  of  the  Baden  State  Railway  corresponds 
to  an  additional  wheel  load  of  8.3  per  cent.,  due  to  centrifugal 
force ;  and  67  to  70  per  cent.,  on  the  Great  Eastern  Railway, 
Great  Western  Railway,  and  Lancashire  and  Yorkshire  Railway. 
The  reciprocating  masses  are  not  balanced  at  all  on  the  four 
cylinder  locomotives  of  the  German  and  most  of  the  French 
lines.  They  are  satisfied  with  the  balancing  which  results  from 
the  opposite  direction  in  which  the  pistons  move.  Accordingly 
no  centrifugal  forces  are  produced  in  the  case  of  these  locomo- 
tives. On  the  other  hand,  the  Belgian  State  Railway  balances 
the  whole  of  the  reciprocating  masses  on  its  four-cylinder  com- 
pound locomotives,  although  the  pistons  move  in  opposite  direc- 
tions. The  4-4-0  locomotives  of  the  French  Northern  Railway 
have  30  per  cent,  of  the  reciprocating  masses  balanced,  and  the 
resulting  centrifugal  force  does  not  exceed  10  per  cent,  of  the 
wheel  load,  even  at  the  speed  of  74.5  miles  per  hour. 

Complexity  Combated  by  Perfect  Organization. 

Of  the  lesser  items  in  design  there  is  !ittle  of  value  to  be  said. 
Some  of  them  are  exceedingly  cumbersome  and  costly,  and  in 
contrast  with  other  and  greater  ideas  which  have  been  so  admir- 
ably worked  out,  become  almost  absurdities.  A  brief  mention 
of  the  methods  for  lubrication,  which  d-'tail  is  in  receipt  of  the 
most  constant  care  in  foreign  countries,  may  illustrate  that  the 
possibility  of  complication  beyond  the  point  of  accessibility  is  a 
factor  scarcely  ever  reckoned  with.  The  appliance  in  mind 
enters  into  the  construction  of  the  4-6-2  locomotive  for  the  Baden 
State  Railway,  and  is  on  the  principle  of  central  lubrication, 
which  provides  for  delivering  the  lubricant  from  one  center  to 
a  number  of  different  points.  To  this  end  two  oil  pumps,  each 
ten-fold,  are  employed.  They  are  so  arranged  that  the  quantity 
of  oil  supplied  to  all  points  of  lubrication  can  be  varied  simul- 
taneously ;  and  apart  from  this,  the  quantity  delivered  to  each 
point  can  be  within  certain  limits  adjusted  as  required.  The  idea 
is  excellent,  and  it  viforks,  but  93  separate  fittings  and  nearly 
one  mile  of  total  length  copper  pipe  is  required  to  equip  the 
device.  Two  ordinary  sight  feed  lubricators  would  do  the  work 
equally  well  at  about  one-tenth  the  cost  of  installation,  and  one- 
twentieth  that  of  maintenance.  These  latter  are  more  used  in 
England,  but  on  the  continent  oil  pumps,  oil  presses  and  other 
weird  devices  abound  in  profusion. 

These  locomotives  can  and  do  maintain  a  sustained  speed  of 
more  than  60  miles  an  hour,  but  many  elements  other  than 
design  enter  into  the  array  of  successful  factors  toward  that 
end  (i)  the  engine  always  has  reserve  power  over  the  weight 
behind  it,  no  matter  how  hard  apparently  it  may  be  working  (2) 
it  is  handled  by  the  same  crew  every  trip,  who  are  thoroughly 
familiar  with  its  construction,  and  who  have  confidence  in  what 
it  can  do  when  properly  handled,  (3)  they  are  paid  so  much  per 
minute  for  every  minute  of  lost  time  regained,  the  amount  de- 
pendent on  the  importance  of  the  train,  and  for  economy  in  the 
use  of  coal  and  oil,  (4)  they  are  fined  for  burning  more  coal 
than  is  allotted  for  the  trip,  and  heavily  fined  for  arriving  late. 


should  investigation  prove  the  fault  to  be  their  own,  (5)  the 
engine  is  absolutely  and  adequately  maintained  in  connection 
with  roundhouse  work,  not  the  slightest  defect  being  allowed  to 
go  unremedied,  (6)  the  fuel  is  the  very  best  procurable,  even  if 
it  becomes  necessary  to  import  it  from  other  countries,  (7)  the 
high  speed  roads  are  uniformly  free  from  anything  like  high 
gradients  or  high  degree  curves. 

In  conclusion,  attention  may  be  fittingly  called  to  the  high  aver- 
age annual  mileage  as  particularily  noteworthy  for  engines 
engaged  in  such  exacting  service.  This  on  the  Baden  State 
Railway,  the  Orleans  Railway  and  the  Caledonian  Railway 
reaches  62,000  miles.  Finally  some  particulars  of  the  maximum 
annual  mileage  of  individual  locomotives  are  of  interest.  Such 
figures  are  given  by  the  Baden  State  Railway,  108,134  miles,  and 
by  the  French  Northern  Railway,  69,900  miles,  the  locomotives 
in  both  cases  being  of  the  4-6-2  type. 


A  CASCADE  SUPERHEATER 


The  high  cost  of  fuel  on  the  continent  of  Europe  and  the 
necessity  for  securing  increased  locomotive  efficiency  within 
somewhat  narrow  limitations  in  design,  has  resulted  in  much 
more  extensive  superheating  experiments  than  has  been  the 
cijse  in  this  country.  It  may  in  fact  be  said  that  several  devices 
to  secure  this  end,  notably  the  Schmidt  and  the  Pielock  super- 
heaters, nave  emerged  from  the  I'xperimental  stage  to  be  adopted 
as  standard  on  many  roads  abroad,  but  investigations  still  con- 
tinue in  many  quarters  on  a  most  elaborate  scale. 

One  of  the  most  interesting  of  the  new  superheaters  is  that 
on  the  cascade  system  which  was  exhibited  by  the  French  East- 
ern Ry.  at  the  Brussels  Exhibition,  in  connection  with  one  of 
its  express  locomotives  for  the  fastest  heavy  traffic.  The  East- 
ern arrangement  is  devised  to  obtain  large  superheating  effect 
with  small  heating  surface,  and  in  it  the  straight  flow  arrange- 
ment of  U  pipes  is  abandoned  for  a  straight  flow  delivery  with 
spiral  flow  return. 

Briefly  described,  the  large  flues  of  5  in.  inside  diameter  and 
S'A  in.  outside  diameter  contain  annular  superheating  elements, 
consisting  of  a  large  tube  with  a  closed  end,  reaching  to  within 
27  in.  of  the  firebox,  and  having  eight  external  ribs  along  its 
entire  length.  The  gases  from  the  fire  pass  between  these  two 
surfaces,  licking  the  radiating  ribs.  Inside  the  closed  tube  is 
another,  to  whose  outside  surface  is  welded  a  spiral  rib,  forming 
a  partition  when  fitted  in  the  jacket  tube  and  in  its  return  course 
the  steam  winds  through  the  spiral  channel  thus  formed.  The 
saturated  steam  flows  straight  through  the  inner  tube  up  to  the 
closed  end  of  the  outer  tube.  A  suitable  steel  casting  union 
connecting  with  the  annular  and  central  orifices  is  provided  at 
the  smoke  box  end,  and  joined  by  short  pipes  to  the  respective 
headers  for  superheated  and  satiirated  steams. 

The  arrangement  of  the  elements  for  the  primary  and  sec- 
ondary superheater,  or  reheater,  as  the  receiver  superheater  is 
sometimes  termed,  is  as  follows,  "H"  indicating  the  high  and 
"L"  the  low  pressure  elements : 

L  L  L  L  L  L  L 

LH  HH  H  H  L 

LH  HH  HHL 
There  are  thus  eleven  low-pressure  and  ten  high-pressure  ele- 
ments, the  exterior  heating  surface  of  the  low  pressure  being 
188  sq.  ft.,  and  of  the  high  pressure  181  sq.  ft.  It  is  evident 
that  there  is  in  this  arrangement  a  certain  complication  of  large 
pipes  that  are  unavoidably  necessary  with  the  divided  system  of 
cylinders,  this  latter  being  much  favored  at  present  even  in  the 
four-cylinder  simple  types.  The  question  of  very  high  tempera- 
ture superheating  in  main  line  express  engines  has  been  asso- 
ciated with  the  French  Eastern  line  since  1850,  but  the  want  of 
a  suitable  lubricant  until  recently  broke  off  the  research.  This 
trouble  has  now  been  overcome  and  the  oil  is  dispersed  in  the 
steam  previous  to  its  admission  in  the  high  pressure  or  low  pres- 
sure valves. 
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NEW  DUPLEX  ROD  BORING  MACHINE 


This  handsome  and  substantial  tool  represents  a  new  design 
of  duplex  rod  boring  machine  by  the  Newton  Machine  Tool 
"Works,  of  Philadelphia,  Pa.  It  has  been  specially  developed  to 
obtain  the  maximum  output  from  the  best  of  high  speed  steel, 
and  to  increase  the  rigidity  by  properly  supporting  the  spindles. 
The  number  of  parts  for  which  the  machine  can  now  be  suc- 
cessfully used  has  been  much  increased,  and  driving  boxes  can 
be  readily  included  in  the  range  of  work.  The  massive  pro- 
portions of  the  base  and  the  three  uprights  combined  with  the 
box  type  construction  of  the  rail,  which  is  of  very  heavy  section 
braced  internally  by  a  great  number  of  heavy  ribs,  secures  pri- 
mary factors  of  unusual  strength  so  essential  in  tools  of  this 
<:haracter.  This  also  applies  to  the  spindle  saddle  which  is  of 
■very  interesting  construction  and  will  repay  a  careful  study. 

It  will  be  noted  that  the  saddle  has  an  angular  bearing  on  the 


the  di;iving  worm  is  taken  by  bearings  cast  solid  with  the  saddle. 
For  ordinary  requirements  the  drive  is  through  spur  gears  from 
the  four-step  cone,  and  where  desired  for  motor  or  belt  con- 
nection, back  gears  are  placed  on  the  drive,  giving  a  spindle  ro- 
tation with  a  range  of  lo  to  I.  This  permits  of  drilling  stud 
pin  holes  and  finishing  both  externally  and  internally  the  pro- 
jections for  oil  cups,  a  very  valuable  feature  in  repair  shops 
not  having  enough  of  the  boring  to  keep  the  machine  busy  on 
the  same  operations. 

Motion  for  the  feed  is  taken  through  spiral  gears,  one  of 
which  is  mounted  on  the  spindle  sleeve  and  the  other  is  keyed 
to  the  horizontal  pull  pin  shaft,  on  which  are  also  mounted  four 
pull  pin  gears  giving  four  changes  of  feed,  transmitted  to  the 
rack  sleeve  through  the  worm  and  worm  wheel.  This  motion  is 
clutched  by  means  of  a  cone  friction,  which  permits  of  either 
power  feed  or  hand  elevation.  The  saddles  can  be  adjusted  on 
the  rail  from  a  minimum  distance  between  centers  of  spindles  of 


THE    NEW    DESIGN    NEWTON    DUPLEX    ROD    BORING    MACHINE. 


-bottom  surface  of  the  rail,  insuring  a  closer  contact  with  heavier 
pressures,  and  the  top  bearing  is  square,  the  adjustment  being 
made  by  means  of  a  bronze  taper  shoe  on  the  top,  and  in  the  rear 
by  a  gib  bolted  to  the  saddle.  The  adjusting  nut  and  pinion,  re- 
spectively to  hold  the  saddle  in  any  predetermined  position  on  the 
rail,  and  to  permit  of  adjusting  it  crosswise,  are  plainly  shown 
in  the  illustration.  The  solid  end  of  the  pinion  is  squared,  and 
has  a  removable  ratchet  fitted  for  the  cross  adjustment. 

The  spindles  are  each  4%  in-  in  diameter  and  revolve  in  bushed 
bearings  in  the  sleeve,  which  has  z  bearing  of  28'A  in.  over  all. 
The  outer  diameter  of  the  sleeve  is  5^  in.  The  length  of  the 
spindle  feed  and  hand  vertic;il  adjustment  is  16  in.  The  spindle 
is  fitted  with  a  No.  6  Morse  taper,  threaded  externally,  and  fitted 
•with  circular  nuts  which  engage  the  key  fitted  through  the  spin- 
dle and  cutters  to  facilitate  removing  the  cutter  or  to  draw  it 
tightly  in  place.  The  spindles  are  driven  by  worm  and  worm 
wheel,  the  latter  having  a  bronze  ring  in  which  the  teeth  are  cut; 
the  driving  worm  being  of  hardened  steel  with  roller  thrust  bear- 
ings, and  both  being  encased  for  continual  lubrication.  The  ex- 
tension of  the  spindle  fitting  in  the  rack  sleeve  revolves  in  brass 
bushings  and  presses  against  a  fibre  washer,  which  takes  the 
thrust.  The  upper  end  of  this  spindle  and  rack  sleeve  are  en- 
cased and  protected  from  dust  and  dirt  by  the  cover,  which 
■serves  as  a  support  for  the  counterweight. 

A  very  important  feature  in  this  design  is  that  the  thrust  of 


30  in.,  and  a  maximum  of  11  ft.  4  in.  The  distance  from  the 
bottom  of  the  spindle  to  the  work  table  with  spindle  in  its  high- 
est position  is  25}/^  in.  The  feeds  per  revolution  of  spindle  pro- 
vided are  .0023  in.,  .0042  in.,  .0070  in.  and  .0118  in.  The  auxiliary 
support  for  the  spindles  has  a  bearing  on  each  upright  and  hand 
elevation  through  worm  and  worm  wheel.  The  particular  use 
for  this  bearing  is  to  securely  support  the  spindle  at  the  lowest 
possible  point  when  cutting,  permitting  the  use  of  modern  cup 
cutters  by  which  a  cut  carrying  from  '/z  in.  to  54  '"■  only  is  made 
when  boring  the  rods,  thus  eliminating  the  necessity  of  drilling 
a  pilot  hole  and  saving  the  center,  which  can  later  be  used  as  a 
body  for  inserted  tooth  cutters  or  for  gear  blanks,  etc. 

Several  of  these  machines  are  in  practice  and  are  daily  boring 
both  ends  of  a  rod  at  the  same  time,  a  number  of  which  have 
been  10  in.  in  diameter,  the  rod  5  in.  thick,  and  the  time  of  cut- 
ting was  twenty  minutes.  Only  one  cut  is  taken,  the  next  opera- 
tion being  a  reaming  cut  which  completes  the  boring  operation. 
When  motor  driven,  a  10  h.p.  motor  at  220  volts,  having  a  speed 
range  of  from  400  to  1,200  r.p.m.  is  generally  used.  The  floor 
space  required  is  14  ft.  2  in.  by  £  ft.  5  in.,  and  the  approximate 
net  weight  of  the  machine  is  28,500  lbs. 


Large  Lumber  Order. — The  Chicago,  Burlington  and  Quincy 
Railroad  has  placed  an  order  for  20,000,000  feet  of  lumber,  most 
nf  which  will  be  manufactured  on  the  Pacific  Northwest. 
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VAN  HORN-BNDSLEY  SPARK  ARRESTER 


Although  the  crying  need  therefor  is  generally  recognized,  it 
nevertheless  remains  a  curious  lact  that  the  development  of 
some  practical  form  of  spark  arrester  has  not  proceeded  with  the 
rapidity  so  characteristic  of  other  and  possibly  less  important 
details.  The  majority  of  the  many  patented  contrivances  of  the 
past  were  in  a  large  sense  failures,  or  at  all  events  they  lived 
their  day  without  accomplishing  much  more  toward  the  end 
desired  than  can  be  done  through  the  proper  arrangement  of 
existing  draft  appliances.  Hence,  through  the  field  still  remain- 
ing unoccupied,  particular  interest-  still  attaches  to  any  new 
device  destined  to  eliminate  the  objectionable  feature  of  spark 
throwing  which  has  hitherto  been  practically  inseparable  from 
locomotive  operation. 

The  Van  Horn-Endsley  spark  orrester,  of  which  an  outline 
drawing  and  photograph  are  shown,  is  the  final  result  of  numer- 
ous tests  using  the  centrifugal  pr'nciple.  It  will  be  noted  that 
the  general  arrangement  of  the  design  embodies  many  peculiari- 
ties, in  particular  the  very  long  front  end,  which  is  well  illus- 
trated in  the  outline  drawing,  and  represents  this  spark  arrester 
as  applied  for  test  to  an  engine  of  the  Chicago  &  Northwestern 
Ry.  The  front  end  consists  of  what  might  be  called  three  cham- 
bers, marked  (A),  (B)  and  (C).  Chamber  A  takes  up  38  in. 
of  the  front  end,  and  in  its  center  is  located  the  stack,  the  dimen- 
sions of  which  are  indicated.  The  exhaust  nozzle  is  located 
directly  under  the  stack,  and  the  exhaust  steam  is  carried  thereto 
from  under  the  saddle  by  the  two  passages  shown.  In  other 
words  the  nozzle  and  stack  were  in  this  instance  moved  61  in. 
forward  of  their  ordinary  position. 

Separating  chamber  A  from  chamber  B  is  a  large  circular 
place  E  E,  in  the  center  of  which  is  an  opening  22  inches  in 
diameter,  and  projecting  out  from  this  opening  into  chamber  B 
is  a  collar  »o  in,  long  having  thi  same  diameter  as  the  opening 


vances  during  one  revolution  a  distance  of  30  inches.  The  inside 
edge  of  the  spiral  diaphragm  follows  the  outside  wall  of  a  s-in. 
tube  in  the  center  of  tlie  smoke-box  and  advances  the  same 
amount  as  the  outside  edge.  In  the  lowest  part  of  the  spiral 
is  located  an  opening  6x6  in.     This  opening,  which   is  known 


INTERIOR  OF   SMOKE   BOX. 

as  a  vent,  can  be  seen  in  the  side  view  of  the  drawing.  In  most 
cases  of  remodeling  a  24-in.  extension  would  be  required  to 
the  existing  front  end,  and  a  gooseneck  form  for  the  exhaust 
nozzle. 

The  claim  made  for  this  form  of  front  end,  which  is  handled 
by  the  American  Spark  Arrester  Co.,  Indianapolis,  Ind.,  is  that 


Bumper  Beam 


GENERAL    ARRANGEMENT    OF    EXTENDED    SMOKE    BOX    FOR    VAN    HORN-ENDSLEY    SPARK    ARRESTER. 


in  plate  E  E.  This  opening  is  the  only  connection  between  cham- 
ber A  and  chamber  B.  At  the  bottom  of  chamber  B  is  located  a 
hopper  which  projects  24  in.  down  from  the  smoke-box  and  has 
a  slide  in  the  bottom  for  opening  and  cleaning  out.  At  the  back 
of  chamber  B  is  located  a  spiral  diaphragm  of  one  revolution 
which  diaphragm  separates  chamber  B  from  chamber  C,  chamber 
C  being  that  part  of  the  smoke-box  just  in  front  of  the  lube 
sheet  G  G.  This  diaphragm  consists  of  a  spiral  plate,  the  periph- 
ery of  which  follows  the  inside  wall  of  the  smoke  box  and  ad- 


the  gases  coming  through  the  tube  sheet  are  diverted  by  means 
of  the  spiral  diaphragm  from  chamber  C  into  chamber  B  where 
they  are  given  a  rotary  motion  around  the  wall  of  the  smoke- 
box.  This  motion  throws  all  heavy  particles  such  as  cinders  to 
the  outside  wall  and  carries  them  forward  over  the  hopper  in 
which  they  are  deposited.  The  rarified  gases  pass  through  the 
opening  in  the  collar  to  chamber  A  and  thence  to  stack. 

Tlie   Chicago  &   Northwestern   locomotive   equipped   with   this 
device  lias  been  given  a  series  of  tests  on  the  Purdue  University 
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tt.Ming  plant  in  which  much  interesting  data  was  gathered  in 
coniK-ction  with  the  very  small  iimount  of  sparks  thrown  from 
the  slack  and  in  the  demonsfation  that  the  free  steaming 
qualiti-;?  of  the  engine  were  retained  with  the  new  front  end. 


A  NEW  ADJUSTABLE  REAMER 

The  growing  demand  for  an  aiijustable  reamer  to  be  simple 
in  construction,  readily  adjustable  to  compensate  for  wear,  and 
yet  solid  in  the  sense  that  it  will  stand  the  most  severe  service, 
has  been  met  in  the  new  "StanaR"  reamer  by  the  Standard  Tool 


THE  "StanaR"  reamer. 

Company,  of  Cleveland,  O.  The  construction  is  of  particular 
interest,  as  it  not  only  seats  and  holds  the  blades  rigidly  against 
the  bottom  and  back  of  the  slot  in  the  body,  thus  preventing  any 
tendency  to  spring,  but  prevents  absolutely  any  endwise  motion. 
This  is  secured  by  means  of  heavy  screws  provided  with  spe- 


in  the  face  of  each  blade.  It  will  be  noted  that  the  blades  are 
"unevenly  spaced,  which  prevents  chatter  and  insures  a  smooth 
hole.  They  can  be  ground  with  end  clearance  for  machine  ream- 
ing or  chucking  work,  as  they  ext^^nd  a  sufficient  distance  beyond 
the  body  to  permit  of  this  being  done. 

After  the  blades  are  worn  or  when  it  is  desired  to  increase 
the  diameter,  the  blades  can  be  taken  out  by  removing  the  screws, 
and  the  diameter  increased  by  placing  a  liner  of  some  suitable 
material,  preferably  tin  foil,  and  of  the  desired  thickness,  evenly 
in  the  slots  under  the  blades,  after  which  the  blades  are  reground 
ready  for  use.  When  completely  used  up  there  is  nothing  to 
throw  away  but  the  worn  out  blades.  The  substitution  of  a  new 
set  makes  to  all  intents  and  purposes  a  new  reamer. 


STRONG    LOCKING    OF    REAMER    BLADES. 

cial  shaped  heads,  which  are  countersunk  into  the  body  of  the 
reamer,  and  the  screw  heads  engage  in  "V"  shaped  slots  milled 


THREE-WIRE  GENERATORS 


The  chief  objection  heretofore  to  three  wire  machines  has  been 
the  poor  commutation  on  unbalanced  loads.  This  the  Triumph 
Electric  Co.,  of  Cincinnati,  O.,  claims  to  have  entirely  eliminated 


in  a  generator  which  is  absolutely  sparkless  on  unbalanced  as 
well  as  balanced  loads.  These  generators  are  built  as  belted 
units,  or  for  connection  with  any  standard  engine  with  which 
they  form  an  exceedingly  compact  arrangement. 

The  two  voltage  feature  of  three-wire  distribution  is  particu- 
larly advantageous  for  buildings  or  shops  where  variable  speed 
motors  are  in  use.  With  field  control  a  wide  range  of  speed 
can  be  obtained  on  account  of  the  flexibility  of  the  system,  and 


at  the   same   time   the   saving   in   copper  is  quite   a  considerable 

item. 

The  accompanying  illustrations  show  the  general  design  and 
appearance  of  these  generators.  They  are  built  in  all  standard 
sizes  from  25  kw.  up.  and  are  wound  for  250  volts,  so  that  125 
volts  can  be  obtained  from  either  side  of  the  three-wire  system. 
Standard  machines  are  designed  to  take  care  of  an  unbalanced 
load  of  25  per  cent.,  but  other  capacities  can  be  obtained  when 
desired. 
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ADJUSTABLE  HUB  LINER  FOR  FOLLOWING  UP 
LATERAL  WEAR  IN  DRIVING  WHEELS 


Excessive  lateral  motion,  particui:irly  in  locomotive  drivers,  is 
generally  Recognized  as  a  prominent  detrimental  feature  and 
much  experimenting  has  been  in  order  with  the  end  in  view  to 
keep  it  within  at  least  reasonable  bounds.  Unfortunately,  how- 
ever, none  of  the  various  common  arrangements  such  as  cast 
iron  hub  plates  against  brass  side  liners  on  driving  boxes,  or 
babbit  lined  boxes  against  unprotected  hubs,  have  proved  entirely 


quality  of  grease,  commonly  known  as  "pin  grease,"  is  used.  Its 
confinement  by  snap  rings  both  in  the  plate  and  in  the  hub  pre- 
vents any  possiility  of  escape,  and  insures  the  plate  remaining 
in  proper  position  under  any  condition.  The  illustrations  arc 
those  of  the  sectional  plate  whicn  can  be  applied  to  a  locomotive 
without  the  necessity  of  pressing  oflf  the  driving  wheel.  The 
inside  of  the  packing  rings  are  lined  with  asbestos  packing 
against  whicli  tlie  grease  pressure  is  brought. 

The  plate  is  now  in  operation  on  the  Kansas  City  Southern 
Ry.,  where  it  has  been  adopted  for  all  passenger  and  the  heavier 
freight  locomotives.     Between  Pittsburg  and  Mena  on  this  road 


COMPONENT   PARTS   OF   THE   NEW    ADJUSTABLE    HUB   PLATE. 


satisfactory.  The  brass  driving  box  liner  is  no  doubt  superior 
to  special  hard  babbit  for  this  purpose,  but  the  accumulation  of 
end  play  is  inevitable,  and  when  m  serious  proportions  renders 
the  proper  maintenance  of  rod  bushings,  knuckle  pins,  etc.,  a 
matter  of  impossibility  without   frequent  renewals. 

In  the  patented  hub  plate  which  is  herein  illustrated  the  some- 


SECTIONAL    VIEW    OF    SMITH     HUB    PLATE. 

what  novel  idea  has  been  worked  out  to  "follow  up"  the  lateral 
motion  as  it  grows.  To  this  end  F.  H.  Smith,  of  Pittsburg,  Kan- 
sas, inventor  of  the  device,  employs  an  adjustable  plate,  which 
can  be  maintained  at  any  required  distance  from  the  face  of  the 
driving  box  by  the  use  of  heavy  grease  behind  it,  pressure  being 
secured  by  a  screw  on  the  outside  of  the  driving  wheel.     The 


there  are  a  great  many  curves,  and  the  conditions  under  which 
the  adjustable  hub  plates  have  been  working  satisfactorily  are 
particularly  severe. 


The  Pennsylvania  Railro,\d  to  Bridge  East  River. — Not- 
withstanding its  new  tunnels  under  both  the  Hudson  and  East 
Rivers,  the  Pennsylvania  Railroad  has  under  consideration  the 
construction  of  an  East  River  bridge.  This  was  made  known  in 
a  letter  from  Vice-president  Samuel  Rea,  as  read  before  the 
Municipal  Art  Society,  of  New  York.  "I  hope  that  before  very 
long,"  he  writes,  "our  company  will  be  actively  engaged  in  the 
construction  of  the  bridge  across  the  East  River,  and  we  will 
take  all  steps  in  our  power  to  make  this  bridge  not  inly  impres- 
sive because  of  its  proportions,  but  beautiful  in  its  design,  and  a 
monumental  feature  of  the  City  of  New  York." 


In  Great  Britain  the  Tax  on  Motob  Cars  is  of  great  en- 
couragement to  the  moderate  sized  car.  Autos  of  less  than  6J^ 
horsepower  are  only  taxed  $10.22  per  year.  From  this  size  the 
scale  is  a  gradually  increasing  one.  A  car  from  40  to  60  horse- 
power is  taxed  $102.39.  Cars  over  60  horsepower  have  to  pay 
the  tidy  sum  of  $204.39  for  the  privilege  of  developing  high 
speeds  on  the  public  highway. 


On  certain  lines  in  both  Austria  and  Hungary  a  passen- 
ger, on  the  payment  of  a  fixed  charge  for  a  certificate  known  as 
"Legitimation"  may  thereafter  purchase  tickets  at  half  the  ordi- 
nary fares.  This  Legitimation  charge  for  first  class  is  $64;  for 
second  class,  $38;  for  third  class,  $24. 


The  Largest  Steamship.— The  Cunard  Steamship  Company 
is  stated  to  have  approved  plans  for  a  steamship  which  will 
eclipse  the  Olympic  of  the  White  Star  Line.  The  new  vessel  will 
be  1,000  ft.  in  length.  She  will  have  90,000  horsepower,  which 
will  give  her  a  speed  of  25  knots  an  hour. 


A  New  System  of  Automatic  Signals  is  to  be  installed  at 
once  on  the  Warren,  Bristol  and  Fall  River  division  of  the  Nevi 
York,  New  Haven  &  Hartford  Railroad. 
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A  NEW  PLAN  FOR   FLUE   SPACING 


CHICAGO  &  NORTHWESTERN  RY. 


In  an  interesting  paper  on  "Flue  Failures,"  read  before  the 
Western  Railway  Club,  the  author,  J.  W.  Kelly,  recommended 
the  scheme  which  is  herein  illustrated  for  flue  spacing  and  back 
flue  sheet  bracing.  At  first  glance  this  would  appear  as  a  badly 
plugged  set  of  flues,  and  this  is  exactly  on  what  the  idea  is 
based,  as  may  be  gathered  from  the  following  quotation : 

If  it  is  possible  to  run  an  engine  with  the  bottom  flues  plugged  and  she 
still  does  Eood  work,  and  is  light  on  coal,  why  not  leave  these  flues  out, 
so  Ihey  will  not  be  there  to  contract  and  leak?     So  with  this  point  in  view. 


and  found  movement  of  1/16  in.,  or  total  movement  cf   J/4   in.  upward. 
March  11,  1910,  expanded  light,  still    'A   in. 
April  15,  1910,  expanded  light,  still  %  in. 
May  29,  1910,  expanded  light,  moved  1/32  in.,  total  9/32  in. 
July  10,  1910,  expanded  light,  moved  1/32  in.,  total  5/16  in. 
July  20,  1910,  expanded  light,  full  set  moved  3/64  in.,  total  53/64  in. 
August  IS,  1910,  expanded  light,  full  set  moved  1/32  in.,  total  8S/64  in. 
Sept.  20,  1910,  expanded  lisht,  full  set  moved  3/64  in.,  total  7/16  in. 
Oct.  8,  1910,  expanded  light,  no  movement,  total  7/16  in. 

The  general  tenor  of  the  paper  is  rather  critical,  both  in  regard 
to  existing  schemes  of  flue  spacmg  and  of  the  care,  or  rather 
the  alleged  lack  of  it,  given  boilers  at  terminals,  but  it  is  prac- 
tically worded  and  is  a  valuable  contribution  to  the  literature 
on  the  subject. 


ELECTRICALLY  DRIVEN  SWING  SAW 


NEW   LAYOUT   FOR   FLUES. 

I  got  permission  to  experiment  with  one  engine.  I  plugged  up  about  forty 
flues  and  put  a  stay  rod  in  center  of  plugs,  generally  termed  sun-flowers. 
The  engine  went  into  service  and  did  as  well  or  a  little  better  as  to  coal, 
and  steamed  fine.  The  flues  were  applied  November  6.  1907,  and  the 
engine  was  put  in  heavy  freight  service  for  test  purposes.  Flues  gave  very 
little  trouble,  and  were  removed  when  engine  received  general  repairs  to 
machinery,  but  they  were  slill  in  fair  condition  on  April  7,  1910.  The 
point  I  want  to  make  is  this:  Do  not  crowd  in  too  many  flues  because  you 
must  have  the  required  heating  surface.  Keep  the  top  flues  down,  say, 
from  4  in.  to  4}/^  in.  from  the  flange  to  center  of  flue  hole,  and  all  flue 
holes  not  less  than  3  in.  from  flange. 

The  illustration  represents  the  standard  layout,  following  Mr. 
Kelly's  suggestion,  for  all  new  back  flue  sheets  applied  on  the 
Chicago  &  Northwestern  Ry.,  with  stay  rod  holes  in  bottom 
center  where  flues  are  left  out.  These  engines  when  received 
from  the  locomotive  works  has  342  flues,  %  in.  bridge.  They 
have  with  present  layout,  280  flui's,  13/16  in.  bridge.  It  will  be 
noted  that  the  flues  are  laid  out  with  the  taper  of  sides  of  the 
flue  sheet,  which  permits  a  wider  bridge  at  the  bottom,  better 
circulation  and  a  chance  to  let  the  sediment  down.  In  the  opin- 
ion of  Mr.  Kelly  this  plan  is  to  be  recommended  wherever  it  can 
be  applied,  and  he  believes  that  it  will  be  necessary  to  go 
further  than  this  in  reinforcing  the  back  flue  sheet  in  some  man- 
ner to  help  take  care  of  the  sudden  contraction  of  flues  and  the 
upward  movement  of  the  back  flue  sheet  and  flues. 

In  regard  to  this  latter  feature  the  author  of  the  paper  makes 
the  following  interesting  remarks ; 

An  Atlantic  type  engine  came  into  the  shop  for  new  fire  box,  and  when 
removed,  I  found  the  flue  sheet  had  moved  upwards  in  the  center  about 
1^  in.,  making  the  crown  sheet  look  as  if  it  was  dropping  down,  but  when 
a  straight  edge  was  placed  on  it,  we  found  that  the  crown  sheet  had  started 
to  raise  up  about  IS  in.  from  back  fine  sheet.  So  I  put  a  straight  idge  on 
the  new  fire  box  and  found  it  straight,  then  I  took  a  tram  and  trammed  it 
in  center  of  flange  on  top  and  lower  point  between  staybolts.  Then  the 
flues  were  set  by  expanding  with  sectional  expanders  and  rolled  very  light, 
then  beaded  with  a  standard  beading  too!  and  inspected  before  the  flue 
setter  left  the  job,  to  insure  proper  work.  I  then  trammed  sheet  and  found 
it  had  moved  upwards  3/16  in.  This  surprised  the  flue  setter  very  much, 
I  sent  the  tram  with  the  engine  for  test  and  had  the  men  report  the  move- 
ment of  sheet  every  time  the  flues  were  expanded.    It  was  as  follows: 

On  Feb.  4,  1910,  flues  expanded  and  trammed  after  work  was  completed. 


A  striking  example  of  what  can  be  accomplished  in  securing^ 
compactness  and  portability  in  connection  with  a  tool  where  it 
is  generally  lacking,  is  exhibited  in  the  arrangement  of  the  Re- 
liance swing  saw  herein  illustrated,  which  is  a  product  of  the 
Reno-Kaetker  Electric  Co.,  of  Cincinnati,  O.  The  extreme  sim- 
plicity as  well  as  the  unusual  strength  of  the  frame  is  quite  ap- 
parent, and  as  the  outfit  is  entirely  self-contained  it  can  be 
mounted  either  upon  the  ceiling,  side  wall,  or  upon  a  portable 
standard  located  in  some  out  of  the  way  place. 

The  machine  is  adapted  for  any  standard  make  motor,  and  as 
the  latter  is  mounted  directly  on  the  base  of  the  saw  frame  the 
construction  does  away  with  needless  countershafting  and  belt- 
ing.    This  insures  that  no  power  is  wasted  by  running  idle  and 


eliminates  all  useless  weight  and  belt  friction.  The  base  sup- 
porting the  motor  is  of  heavily  ribbed  cast  iron  and  the  saw 
frame  is  a  heavy  cast  iron  cylinder.  The  saw,  which  is  counter- 
balanced so  that  it  automatically  returns  as  soon  as  the  handle 
is  released,  is  forced  to  follow  its  cut.  The  operator,  without 
changing  his  position,  can  start  and  stop  at  will,  the  starting  box 
and  switch  being  placed  in  a  most  convenient  location. 


The  River  Tunnels  leading  to  the  Pennsylvania  station  in 
New  York  are,  all  told,  6.8  miles  long,  and  the  land  tunnels 
have  the  same  length.  From  the  Bergen  Hill  portal  in  New 
Jersey  to  the  Long  Island  entrance  of  the  tunnels  is  5.3  miles. 
It  is  8.6  miles  from  Harrison,  New  Jersey,  to  the  station  in  New 
York,  while  from  the  latter  point  to  Jamaica  the  distance  is  11.85 
miles. 
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THE  TRAINING  OF  THE  RAILROAD  EMPLOYEE 


WESTERN    CANADA    RAILWAY    CLUB. 


At  the  November  meeting  of  this  club,  H.  Martin  Gower, 
superintendent  of  apprentices  of  the  Canadian  Pacific  Railway, 
presented  a  most  interesting  and  instructive  paper  upon  the  work 
in  which  he  is  directly  engaged.  The  subject  was  viewed  from 
a  very  broad  standpoint  and  the  paper  is  too  comprehensive  to 
be  given  a  proper  mention  in  this  place.  It  will  be  presented  in 
abstract  in  a  later  issue  of  this  journal. 


ANNUAL  MEETING 


RICHMOND  RAILWAY  CLUB. 


At  the  annual  meeting  held  on  November  14  the  report  ol 
the  secretary  showed  that  the  club  had  a  membership  of  328 
and  a  balance  on  hand  of  $1,117.76.  A  change  in  the  meeting 
night  was  made  from  the  second  Monday  to  the  second  Friday 
in  each  month.  The  following  officers  were  declared  elected 
for  the  ensuing  year:  President,  H.  M.  Boykin;  first  vice-presi- 
dent, E.  H.  Lea ;  second  vice-president,  A.  H.  Moncure ;  third 
vice-president,  B.  T.  Jellison ;  treasurer,  F.  O.  Robinson.  Ex- 
ecutive Committee :  G.  W.  Stevens,  J.  F.  Walsh  and  W.  H. 
White.  Finance  Committee :  Charles  Lorraine,  C.  C.  Corkran 
and  J.  J.  Gould. 


THB  MODERN  RAILWAY 


CANADIAN  RAILWAY  CLUB. 


At  the  December  meeting  of  th's  club  Edwin  F.  Wendt,  as- 
sistant engineer  of  the  Pittsburgh  &  Lake  Erie  Railroad,  pre- 
sented a  paper,  generally  historical  in  character,  tracing  briefly 
the  history  of  transportation  from  the  time  of  Noah  and  the 
Ark  to  the  present  date.  Many  facts  of  decided  historical  in- 
terest are  incorporated  in  this  paper,  especially  in  connection 
with  the  work  of  George  Stevenson.  The  railway  executives  of 
the  present  day  v^ere  discussed  personally,  especial  attention 
being  drawn  to  the  fact  that  the  most  prominent  of  the  present 
day  successful  railroad  men  rose  from  the  lowest  rank  by  their 
own  efforts.  The  present  day  organization  of  railroads  was 
also  discussed  and  government  supervision  was  considered 
briefly. 


LOCOMOTIVE  FUEL  ECONOMY 

RAILWAY   CLUB    OF    PITTSBURG. 


A  most  interesting  and  imponant  paper  was  presented  by  A. 
G.  Kinyin,  fuel  expert  of  the  Buffalo,  Rochester  &  Pittsburgh 
Railway,  at  the  October  meeting  of  this  club.    The  paper  again 


drew  attention  to  the  opportunity  for  very  large  saving  which 
can  be  obtained  by  proper  attention  to  fuel  economy.  It  spoke 
most  highly  of  the  work  of  the  International  Railway  Fuel  As- 
sociation along  these  lines.  The  author  considered  the  various 
phases  of  the  subject  separately,  first  discussing  the  supply  of 
coal  and  the  proper  method  of  handling  and  storing  and  the 
value  of  performance  sheets,  following  which  was  a  lengthy 
talk  on  condition  of  locomotives,  pointing  out  wherein  many 
things,  apparently  small  in  themselves,  were  really  expensive 
on  fuel.  The  best  method  of  kindling  fires,  taking  care  of  fires 
at  terminals,  etc.,  were  not  overlooked  and  the  paper  concluded 
with  a  discussion  of  the  best  method  of  instructing  firemen, 
hostlers,  and  others  in  fuel  economy.  The  paper  was  given  an 
extensive  discussion,  indicating  the  great  interest  that  is  every- 
where being  shown  in  this  most  important  subject. 

The  secretary's  report  showed  that  the  club  now  has  a  mem- 
bership of  752  and  a  balance  on  hand  of  $1,769.26. 

The  election  of  officers  resulted  as  follows :  F.  R.  McFeatters, 
president;  William  Elmer,  first  vice-president;  A.  G.  Mitchell, 
second  vice-president;  J.  M.  Mcliwain,  treasurer;  C.  W.  Alle- 
man,  secretary.  Executive  Committee :  L.  H.  Turner,  F.  H. 
Stark,  D.  J.  Redding.  Finance  Committee :  D.  C.  Noble,  Ste- 
phen C.  Mason,  C.  E.  Postlethwaite.  Membership  Committee: 
D.  M.  Howe,  C.  A.  Lindstrom,  A.  L.  Humphrey,  M.  A.  Malloy 
and  G.  P.  Sweeley. 


PASSENGER  CAR  HEATING 


NEW    ENGLAND    RAILROAD    CLUB. 

George  E.  Hulse,  chief  engineer  of  the  Safety  Car  Heating 
and  Lighting  Company,  presented  at  the  November  meeting  of 
the  above  club  a  very  interesting  paper  on  the  subject  of  heating 
passenger  cars,  discussing  in  detail  the  various  systems  that 
have  been  tried  and  are  already  in  use,  pointing  out  the  advan- 
tages and  disadvantages  of  each.  A  large  part  of  the  paper 
was  confined  to  an  explanation  and  thorough  description  of 
the  system  used  by  the  Safety  Car  Heating  and  Lighting  Co., 
this  being  very  thoroughly  illustrated  by  sectional  views  and 
photographs  of  the  various  parts  of  the  apparatus.  Results 
of  tests  were  given. 

W.  F.  Ray,  superintendent  of  the  Concord  Division  of  the 
Boston  and  Maine  Railroad,  opened  the  discussion  and  gave 
some  interesting  anecdotes  on  hts  experience  with  the  original 
steam  heated  train  which  ran  on  the  Connecticut  River  Rail- 
road between  Springfield  and  South  Vernon,  Mass.  The  paper 
was  also  discussed  by  B.  F.  Hudson,  who  spoke  very  highly  of 
the  vapor  system  of  car  heating  ard  gave  the  result  of  a  series 
of  eight  tests  which  had  been  made  on  the  Boston  &  Maine 
Railroad.  John  E.  Ward,  president  of  the  Ward  Equipment 
Co.,  spoke  at  some  length  on  the  subject,  drawing  attention  to 
the  introduction  of  steel  passenger  equipment  which  required 
much  more  heat  than  wooden  cars.  He  stated  that  he  under- 
stood this  increase  to  be,  in  the  case  of  the  Pennsylvania  Rail- 
road, about  20  per  cent.  A  number  of  the  other  members  asked 
questions   which   were   satisfactorily  answered  by  Mr.  Htdse. 
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PERSONALS 


E.   Not-AN  succeeds  J.   W.   McCarthy  as  road  foreman   of  engines  of  the 
Chicago,  Peoria  &  St.  Louis  Ry. 


William    Bennett   has   been   made    roundhouse    foreman    of   the    Chicago 
Great  Western  Ry.  at  Oelwein,  la. 


W.   P.    Bray,    has  been   made  traveling   engineer   of  the    Missouri    Pacific 
Ry.,   with    office   at  Wichita,   Kan. 


H.    A.    SouTHWORTH    succeeds   A.    R.    Manderson    as    master   mechanic    of 
the   Maine   Central   at   Portland,    Me. 


E.    F.    Miller    has    been    appointed    roundhouse    foreman    of    the    Kansas 
City  Southern  Ry.   at  De  Queen,  Ark. 


J.   E,   Davis  succeeds  M.   A.   Kinney  as  master  mechanic  of  the  Hocking 
Valley  Ry.,  with  office  at  Columbus,  O. 


Frank  J.  Smith,  master  mechanic  at  Washington,  Ind.,  on  the  Baltimore 
and  Ohio  Southwestern  Ry.,  has  resigned. 


Leo  Meehan  has  been  appointed  master  mechanic  of  the  Ashland  Coal 
and  Iron  Ry.,  with  office  at  Ashland,  Ky. 


B.  M.  Angwin  has  been  appointed  master  car  builder  of  the  Birmingham 
Southern  Ry.,  vice  J.  N.   Collins,   deceased. 


C.   R.  DoBSON  has  been  made  general  car  foreman  of  the   Chicago,  Rock 
Island  and  Pacific  Ry  at  Cedar  Rapids,  la. 


E.  J.   Snell  has  been  made  master  mechanic  of  the  Pennsylvania  division 
of  the  New  York  Central  &  Hudson  River  R.  R.,  at  Corning,  N.  Y. 


J.   L.   Butler,  master  mechanic  on  the  White  River  division  of  the  Iron 
Mountain  Ry.,   at  Cotter,  Ark.,   has  been  transferred  to  Crane,   Mo. 


J.    F.    ScHWAiGER   has   beeen   appointed   road   foreman   of   engines   on   the 
Eastern  district  of  the  Wyoming  division  of  the  Union   Pacific  R.   R. 


D.    D.    Robertson    has    been    appointed    master    mechanic    of    the    Buffalo 
division  of  the  Lehigh  Valley  R.  R.,  succeeding  Mr.  W.  Kells,  resigned. 


Ernest  Becker  has  been  appointed  master  mechanic  of  the  Chicago  and 
North  Western  Ry.  at  Green  Bay,  Wis.,  succeeding  F.  W.  Peterson,  trans- 
ferred. 


H,  F.  Lowther  has  been  appointed  assistant  purchasing  agent  of  the 
Delaware,  Lackawanna  &  Western  Ry.,  with  office  at  90  West  street.  New 
York. 


A.  Anderson,  formerly  master  boilermaker  of  the  National  Railways  of 
Mexico,  has  been  made  traveling  boiler  inspector,  with  office  at  San  Luis 
Potosi,  Mexico. 


F.  T.  Slavton  has  been  appointed  superintendent  of  motive  power  of  the 
Virginian  Railway,  with  office  at  Princeton,  W.  Va.,  succeeding  L.  B. 
Rhodes,  resigned. 


A.  E.  Calkins  has  been  made  assistant  to  F.  W.  Brazier,  superintendent 
of  rolling  stock  of  the  New  York  Central  &  Hudson  River  R  R.,  with 
office  in  New  York  City. 


George  H.  Bussing  has  been  made  superintendent  of  motive  power  of 
the  New  Orleans  Great  Northern  Ry.,  with  office  at  Bogalusa,  La.,  vice  H. 
W.  Burkheimer,  resigned. 


J.  Benzies  has  been  appointed  smoke  inspector  of  the  Terminal  and 
Illinois  divisions  of  the  Chicago,  Rock  Island  and  Pacific  Ry.,  with  head- 
quarters at  Chicago,  111. 


VV.  G.  Burrows,  master  mechanic  of  the  Mahoney  and  Hazleton  division, 
at  Weatherly,  Pa.,  has  been  transferred  to  Wilkesbarre,  Pa.,  succeeding 
D.  D.  Robertson,  transferred  to  Buffalo,  Lehigh  Valley  R.  R. 


T.  H.  Malican  has  been  appointed  master  mechanic  of  the  Mahoney  and 
Hazleton  division  of  the  Lehigh  Valley  R.  R.,  at  Weatherly,  Pa.,  succeeding 
W.  G.  Burrows,  transferred. 


F.  W.  Peterson,  master  mechanic  of  the  Chicago  &  North  Western,  at 
Green  Bay,  Wis.,  has  been  appointed  master  mechanic  of  the  Wisconsin 
division,  with  office  at  Chicago. 


A.  R.  Manderson,  master  mechanic  of  the  Maine  Central  R.  R.,  has  been 
promoted  to  succeed  H.  P.  Manchester  as  assistant  superintendent  of  motive 
power,  with  office  at  Portland,  Me. 


George  H.  Eck  has  beeen  appointed  master  mechanic  of  the  Hudson 
River  division  of  the  New  York  Central  &  Hudson  River  R.  R.,  with  office 
at  New  Durham,   N.  J.,  succeeding  C.   E.   Keenan,  resigned. 


Henry  C.  Manchester,  assistant  superintendent  of  motive  power  of  the 
Maine  Central  R.  R.,  has  been  appointed  to  the  office  of  superintendent  of 
transportation   of  that   road.     His  office  will  be  at  Portland,   Me. 


J.  T.  McGrath,  heretofore  master  mechanic  in  charge  of  the  Battle 
Creek  shops  of  the  Grand  Trunk  Ry.,  has  been  appointed  superintendent 
of  rolling  stock  on  the  Chicago  and  Alton  R.  R.,  succeeding  Peter  Maher, 
resigned. 


F.  H.  Clark,  general  superintendent  of  motive  power  of  the  Chicago, 
Burlington  &  Quincy  Ry.,  at  Chicago,  has  been  appointed  general  super- 
intendent of  motive  power  of  the  Baltimore  and  Ohio  R.  R.  and  of  the 
Baltimore  and  Ohio  Southwestern  R.  R.,  with  office  at  Baltimore,  Md., 
succeeding  J.   D.   Harris,  resigned. 


CATALOGS 


Electrical  Equipment. — The  Westinghouse  Electric  &  Manufacturing 
Company  has  issued  its  Part  Catalogues  Nos.  6141  and  6143.  No.  6141 
lists  parts  for  the  Westinghouse  type  306  Interpole  Railway  Motor  for  direct 
current  circuits.  No.  6143  lists  Standard  Metallic  Brushes  for  A.  C.  and 
D.  C.  circuits. 


Spark  Arresters. — The  Van  Horn-Endsley  spark  arrester  is  given  a  full 
description  in  an  attractive  catalog  issued  by  the  American  Spark  Arrester 
Co.  of  Indianapolis,  Ind.  The  book  also  contains  a  very  complete  record 
of  the  tests  given  this  device  at  Purdue  University,  and  is  illustrated  with 
several  graphic  half  tones. 


Flare  Lights  for  Construction  Work. — The  United  States  Marine 
Signal  Co.,  of  New  York,  has  issued  a  catalog  describing  the  Willson  flare 
light  which  is  especially  designed  for  use  in  connection  with  all  kinds  of 
outdoor  construction  work,  also  in  mines  and  tunnels.  The  book  is  com- 
plete with  instructions  in  regard  to  the  maintenance  and  handling  of  the 
light. 


Miniature  Decorative  Incandescent  Lamps. — The  General  Electric  Com- 
pany has  just  issued  a  booklet  describing  Miniature  Decorative  Incandescent 
Lamps.  The  lamps  are  illustrated  in  color,  and  various  designs  representing 
fruits  and  flowers  are  shown.  These  lamps  are  used  for  decorating  Christ- 
mas trees  and  also  in  connection  with  set  pieces  of  artificial  shrubs,  trees, 
etc.     The  number  of  the  booklet  is  B-3004. 


Boiler  Feeders  or  Pressure  Pumps. — Under  this  title  the  Dean  Bros. 
Steam  Pump  Works,  of  Indianapolis,  Indiana,  has  issued  a  booklet  descrip- 
tive of  and  illustrating  the  various  Dean  pumps.  Prominence  is  given  to 
the  Atlantic  type  boiler  feeders  which  are  illustrated  as  single  self-contained 
units  or  built  as  a  pair  with  special  piping  and  connections.  These  feeders, 
or  pumps,  are  built  with  either  compound  or  non-compound  steam  ends. 


Coaling  Stations. — This  important  subject  is  well  reviewed  in  bulletin  21 
issued  by  Roberts  and  Schaefer  Co.,  Chicago,  111.,  and  is  of  special  value 
through  the  large  number  of  illustrations  which  it  contains  of  recent 
modern  installations.  Twenty-five  pages  of  the  book  are  devoted  to  so 
featuring  these  devices,  and  the  data  attached  in  each  instance  is  quite  com- 
prehensive in  conveying  the  essentials  necessary  for  a  study  of  each  type. 


Metallic  Packing. — This  subject  of  widespread  interest  has  received  a 
thorough  consideration  in  the  American  Huhn  Metallic  Packing  Co.'s  new 
catalog.  The  portion  relating  to  metallic  ammonia  packing  is  very  interest- 
ing, and  well  illustrates  the  difficulties  which  had  to  be  overcome  before 
satisfactory  packing  could  be  evolved  to  perform  under  such  trying  condi- 
tions. The  catalog  contains  a  number  of  fine  cuts  and  matter  of  value  to 
users  of  packing  in  general. 


Graphite  Products  for  the  Railroad. — Under  this  title  the  Joseph 
Dixon  Crucible  Co.,  of  Jersey  City,  N.  J.,  has  issued  a  most  attractive 
catalog,  illustrating  through  many  half-tone  photographic  reproductions 
and  full  explanatory  text  their  various  graphite  products  which  are  directly 
applicable  in  this  particular  field.  A  considerable  portion  of  the  catalog  is 
devoted  to  a  discussion  of  sraphite  air  brake  and  triple  valve  grease,  and 
of  graphite  lubricators  for  locomotives. 


Friction  Clutches. — The  Carlyle  Johnson  Machine  Co.,  Manchester, 
Conn.,  has  issued  its  catalog  "E"  for  1911,  which  is  larger  and  more  com- 
plete than  previous  ones,  and  deals  almost  exclusively  with  the  driving  of 
machinery  through  friction  clutches,  special  attention  being  paid  to  the 
eliminating    of    cross    belting,    counter    shafting,    etc.      The    catalog    is    en- 
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closed  in  a  handsome  covtr  oi  twolontd  blue,  with  a  clutch  cut  and  com- 
pany monogram  embossed  theicon,  and  is  hlled  with  attractive  illustrations 
showing  the  Johnson  Clutch,  factory  views,  etc. 


Electric  Railway  Signal. — Bulletin  No.  4786,  just  isssucd  by  the  Gen- 
eral Electric  Company  under  the  title  of  "Signals,  Auxiliary  Apparatus  and 
Materials,"  cannot  fail  to  be  of  interest  as  well  as  assistance  to  all  railway 
men.  The  signal  described  is  a  simple  and  reliable  motor  signal  having  a 
fignal  mechanism  suitable  for  either  two  or  three  position  operation  in  either 
the  upper  or  the  lower  quadrant.  This  standard  mechanism  is  also  ap- 
plicable to  cither  top  or  bottom  mast  operation  with  but  slight  modifications. 
The  bulletin  contains  nearly  90  pages  of  information,  including  exterior  and 
interior  views  of  the  signal  and  a  detailed  description  of  the  signal  and 
apparatus  used  in  connection  with  its  operation. 


OxY-AcETYLENE  Welding  AND  CUTTING. — This  rapidly  extending  practice 
has  been  treated  in  detail  by  the  Linde  Air  Products  Co.,  of  Buffalo,  N.  Y., 
in  its  recent  catalog,  No.  155,  which  thoroughly  illustrates  and  describes 
the  system  as  applied  in  the  Linde  output.  It  constitutes  an  extremely  valu- 
able reference  book  for  those  interested  in  the  subject,  through  the  concise 
description  of  the  component  parts,  and  particularly  in  the  notes  on  welding 
and  on  the  practical  operation  of  the  blowpipe.  Several  interesting  half- 
tones are  included  of  diversified  welding  operations  made  possible  through 
this  process.  These  run  the  gamut  from  broken  locomotive  cylinders  to 
ornamental  iron  work  repairs  and  well  illustrate  the  wide  range  of  work 
made   possible   by  improved  appliances  and  intelligent   handling. 


Mallet  Articulated  Locomotives. — Record  No.  68,  issued  by  the  Bald- 
win Locomotive  Works,  is  devoted  to  a  consideration  of  the  above  type 
with  comment  on  the  several  features  which  the  company  has  introduced  in 
connection  with  the  development  of  the  Mallet  engine  in  this  country. 
Illustrations  and  data  arc  presented  of  thirteen  examples,  covering  a  wide 
range  in  weight  and  capacity,  which  have  been  built  at  the  Baldwin  Works. 
These  vary  from  a  2-4-4-2  type,  built  for  the  Little  River  R.  R.  Co.,  with  a 
tractive  effort  of  23,500,  to  2-8-3-2  type  for  the  Atchison,  Topeka 
and  Santa  Fe  Ry.,  having  96,000  pounds  tractive  effort.  A  study  of  the 
various  types  represented  and  of  the  progressive  development  of  the  ar- 
rangement, which  is  afforded  through  the  illustrations,  is  of  much  interest, 
and  the  book  is  a  decidedly  valuable  addition  to  the  existing  data  on  the 
subject. 


Water  Systems. — The  catalog  just  received  from  the  Kennicott  Co., 
Chicago  Heights,  III.,  is  probably  the  most  artistic  work  ever  issued  by  a 
manufacturing  concern.  In  its  production  opportunity  was  taken  to  make 
it  sectional  in  scope.  It  treats  separately  each  of  the  varied  products  of 
Kennicott  and  through  this  plan  does  not  burden  a  prospective  customer 
with  matter  in  which  he  is  not  directly  interested.  Naturally  the  section 
relating  to  the  Kennicott  water  softener  is  the  most  comprehensive,  contain- 
ing 23  pages  9x12  in.,  with  the  utmost  profusion  of  splendidly  illustrated 
matter,  showing  numerous  installations  of  the  softener.  There  are  promi- 
nent sections  on  each  of  the  Kennicott  products,  particularly  waier  tube 
boilers,  tanks  and  towers  and  water  weighers.  The  catalog,  as  its  name, 
"Tlir  products  of  Kennicott."  implies,  is  intended  to  deal  with  Kennicott 
output  as  a  whole,  and  it  has  effectually  realized  that  end  in  a  most  attrac- 
tive and  valuable  form. 


NOTES 


T.  H.  Symington  Co. — S.  L.  Kamps  has  been  elected  secretary  of  the 
T.  H.  Symington  Company,  Manufacturers  of  Symington  Journal  Boxes 
and  Farlow  Draft  Gear,  with  general  offices  at  Baltimore,  Md. 


Katioxal  Machinery  Co. — H.  B.  Dirks,  Instructor  in  Mechanical  Engi- 
neering at  the  University  of  Illinois,  has  resigned  to  accept  a  position  as 
Assistant  to  the  General  Manager  of  the  above  company  at  Chicago,  111. 


RiEHLE  Bsos.  Testing  Machine  Co. — The  board  of  directors  of  the  above 
company  at  a  meeting  held  December  14  declared  an  annual  dividend  of  six 
per  cent,  and  an  extra  dividend  of  one  per  cent.,  upon  the  capital  stock 
of  the  company  for  the  year  1910. 


Jeffrey  Manufacturing  Co. — This  company  announces  the  opening  of  a 
new  office  in  the  Fourth  National  Bank  Buildini^',  Atlanta,  Ga.,  with  Mr. 
D.  C.  Rose,  formerly  with  the  Dodge  Mfg.  Co.,  as  Manager.  A  stock  of 
Jeffrey  Chains  and  Catalogs  will  be  on  hand. 


AxiE.tjicAN  Brake  Shoe  and  Foundry  Co. — An  inspection  of  the  annual 
report  for  the  ninth  fiscal  year  of  this  company  indicates  that  it  has  en- 
joyed the  most  profitable  year  in  its  history.  $1,022,683.93  being  apparent 
after  making  provision  for  the  usual  liberal  rate  of  depreciation  and  reserve 
accounts. 


The  Kennicott  Co. — Through  the  need  of  more  space  for  its  sales 
department  this  company  has  taken  one-half  of  the  14th  floor  of  the  Corn 
Exchange  Bank  Building,  in  Chicago,  and  will  remove  its  offices  from  the 
6th  floor  to  their  new  location.  The  main  and  executive  offices  of  the 
company  will  still  be  kept  at  the  factory  at  Chicago  Heights. 


Pressed  Steel  Car  Co. — The  announcement  is  made  by  this  company 
that  J.  G.  Bower  is  appointed  assistant  manager  of  sales.  Western  dis- 
trict, Pressed  Steel  Car  Company  and  the  Western  Steel  Car  &  Foundry 
Company,  with  ofhce  at  Old  Colony  Building,  Chicago,  Illinois,  effective 
January   1,    1911. 


H.  W.  Johns-Mahville  Co. — Owing  to  greatly  increased  business  the 
H.  W.  Johns-Manville  Company  announces  the  removal  of  its  offices,  now 
located  at  85  Sheldon  Street,  Houghton,  Mich.,  to  more  commodious  and 
convenient  quarters  at  90  Sheldon  Street,  where  they  will  be  better  pre- 
pared to  serve  their  patrons.  As  in  the  past,  S.  T.  Harris,  who  has 
been  associated  with  the  company  for  a  number  of  years,  will  be  in  charge 
of  the  offices  at  the  new  address. 


Pressed  Steel  Car  Co. — Frederick  G.  Ely,  who  died  recently  in  New 
York  City,  was  born  in  Watertown,  N.  Y.,  August  2,  1838,  and  has  been 
identified  with  the  railway  supply  business  for  many  years,  more  recently 
with  the  Schoen  Pressed  Steel  Wheel  Company,  and  upon  its  absorption  by 
the  Pressed  Steel  Car  Company  he  became  a  Director  and  has  been  one 
from  that  time  until  his  death.  Mr.  Ely  was  a  brother  of  T.  N.  Ely, 
Chief  of  Motive  Power,  Pennsylvania  Railroad. 


LiDGERwooD  Manufacturing  Co. — Walter  L.  Pearce,  who  for  fhirty-two 
years  has  been  connected  with  the  above  company,  twenty-nine  of  which 
as  its  Secretary  and  General  Manager,  died  suddenly  of  heart  failure  at 
his  winter  home  in  the  Hotel  St.  Andrews,  New  York  City,  on  Saturday, 
December  10,  1910.  He  was  a  son  of  John  F.  Pierce  and  was  born  at 
Dorchester,  Mass.,  on  June  8,  1855.  His  parents  survive  him,  and  he 
leaves  a  widow,  Jane  Hutchins;  an  only  son,  Walter  L.  S.  Pierce;  a 
brother,  Charles  C.  Pierce,  and  a  sister,  Mrs.  E.  W.  Jones.  Mr.  Pierce 
was  known  to  a  wide  circle  of  personal  and  business  associates.  He  was 
remarkable  as  an  organizer,  and  so  perfect  was  his  work  that  no  detail  of 
the  great  business  which  grew  up  under  his  hand,  was  neglected  during 
his  long  absences  from  his  desk  while  seeking  health,  and  the  coherent 
body  which  he  formed  is  a  monument  to  the  efficiency  of  his  work- 
Besides  his  connection  with  the  Liderwood  Mfg.  Co.,  he  'vas 
Treasurer  of  the   Hayward  Co.    and   of  the   Gorton-Lidgerwood   Co. 


BOOK  NOTES 


The  "Mechanical  World"  Electrical  Pocket  Book  for  1911.   Pub- 
lished  by   Emmott   &   Co.,   Ltd.,   65   King   St.,    Manchester, 
England.     264  pages,  4  by  6  inches.     Illustrated.     Price,  12 
cents. 
In  the   191 1   issue  of  this  valuable  little  annual   pocket  book 
considerable  improvement  has  been  effected  over  the  last  edition. 
In   particular  the   descriptive   matter   has  been   condensed,   thus 
affording  space  for  a  large   number  of  new  tables.     These  in- 
clude  tables   on   current  densities,   permissible  temperature   rise, 
percentage  losses  in  electrical  machinery,  units  of  illumination, 
current  consumed  by  incandescent  lamps,  life  of  glow  lamps,  de- 
preciation allowances,  and  many  others.     The  notes  on  accumu- 
lators have  been  rewritten  and  e.xtended,  as  have  also  the  sec- 
tions on  circuit  breakers  and  electricity  in  coal  mines.     In  all 
these   sections  much  useful   data  and  tabular  information   have 
been  given.     The  book  is  fully  indexed  and  contains  a  55  page 
diary  for  191 1. 


Second  Annual  Report  of  the  Board  of  Supervising  Engineers 
Chicago  Traction.  Cloth,  522  pages,  6x9  inches.  Illus 
trated.  Published  by  the  Board,  Chicago,  111. 
In  order  that  the  public  may  be  authoritatively  apprised  from 
time  to  time  of  the  progress  of  the  rehabilitation  of  the  Chicago 
surface  lines,  the  above  Board  has  deemed  it  advisable  to  issue 
annual  reports,  of  which  this  is  the  second.  The  first  report, 
issued  November  i,  1909,  created  widespread  interest,  not  only 
throughout  the  United  States,  but  in  European  countries  as  well, 
from  which  many  requests  for  it  have  been  received.  The 
present  work  treats  generally  and  in  the  utmost  detail  of  the 
supervising  work  of  the  Board  which  has  to  deal  with  economic 
problems  involving  the  welfare  of  the  communitj';  with  the  dis- 
tribution of  labor  from  its  habitation  to  place  of  occupation ; 
with  intersectional  problems  involving  the  through  routes,  and 
with  commercial  problems  involving  the  equitable  and  prompt 
distribution  of  shoppers.  The  book  is  well  illustrated  and  is  of 
great  statistical  value. 
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FOR    YOUR    CARD    INDEX 


Some  of  the  more  important  articles  in  this  and  the  previous 
issues  arranged  for  clipping  and  insertion  in  a  card  index.  Extra 
copies  of  this  page  mill  be  furndshed  to  subscribers  only  for 
eight  cents  in  stamps. 


Cars,  Steel  Passenger  Amer.  Eng.,  191  i,  p.   I    (January). 

Fully  illustrated  description  of  the  design  developed  by  the 
American  Car  &  Foundry  Co.,  for  composite  steel  passenger 
equipment.  All  framing  and  exterior  sheathing  is  of  steel,  and 
the  interior  above  the  window  sill  is  of  wood  and  agasote.  The 
design  employs  a  heavy  girder  below  the  belt  rail  for  carrying 
the  entire  weight  of  the  car,  including  the  center  sills.  The 
vestibule  design  is  particularly  interesting. 


Machine  Tools— Rod  Boring  Machihe 

Amer.  Eng.,  191  i,  p.  32   (January). 

Illustrated  description  of  a  new  duplex  rod  boring  machine 
manufactured  by  the  Newton  Machine  Tool  Works,  Philadel- 
phia. 


Railway  Busines*  Assn.  Dinner 

Amer.  Eng.,  1910,  p.  483  (December). 

Abstracts  of  addresses  of  Chairman  Knapp  of  the  Interstate 
Commerce  Commission ;  Daniel  Willard,  president  of  the  B.  & 
O.,  and  H.  B.  Claflin,  given  at  the  second  annual  dinner  of  the 
Railway  Business  Association. 


Locomotive,  4-8-0  Type— N.  &  W.  Ry. 

Amer.   Eng.,   191  i,  p.   6    (January). 

Fully  illustrated  description  of  a  very  powerful  locomotive 
built  by  the  Baldwin  Locomotive  Works.  The  boiler  design  is 
of  particular  interest  and  has  ogee  side  water  legs,  the  mud 
ring  being  7  in.  in  width.  The  article  includes  the  results  of 
tests  which  were  made  on  a  heavy  grade. 


Locomotive  Maintenance  Practices 

Amer.   Eng.,  191  i  p.  10   (January). 

A  discussion  showing  the  limits  of  wear  for  various  important 
locomotive  parts  that  have  been  adopted  by  some  of  the  roads. 
These  show  a  decided  difference  of  opinion,  in  some  cases  as 
much  as   100  per  cent. 


Locomotive,  Hign  Speed.         Amer.  Eng.,  191  i,  p.  27  (January). 

A  review  of  the  development  of  high  speed  locomotives  in  the 
various  countries  throughout  the  world  as  portrayed  by  the 
reporters  of  the  International  Railway  Congress. 


Locomotive — Water  Tube  Fire  Box 

Amer.  Eng.,  1910,  p.  472  (December). 

Fully  illustrated  description  of  the  Brotan  Boiler.     Is  giving 
excellent  results  in  foreign  countries. 


Locomotive — Valve  Gear — Lentz  Poppet  Valve 

Amer.  Eng.,  Tgio,  p.  485  (December). 

Illustrated  description  of  a  poppet  valve  gear  for  locomotives 
that  is  viewed  with  much  favor  on  many  foreign  railroads. 


Machine  Tools — Vertical  Milling  Machine 

Amer.  Eng.,  1910,  p.  493  (December). 

Illustrated  description  of  a  very  powerful  vertical  milling 
machine  manufactured  by  the  Newton  Machine  Tool  Works  Co., 
Philadelphia. 


Machine  Tools  — Planer       Amer.  Eng.,  1910,  p.  495  (December). 

Illustrated  description  of  a  small  planer  adapted  to  a  wide 
range  of  repair  work.  Built  by  Schneider  &  Goosmann,  Cin- 
cinnati. 


Shop  Devices — Making  Fire  Hooks  on  a  Bulldozer 

Amer.  Eng.,  1910,  p.  476  (December). 

Illustrated  description  showing  dies  and  operation  of  making 
two  pronged  fire  hooks  complete. 


Shop  Devices — Rivetor  for  Coupler  Yokes 

Amer.  Eng.,  1911,  page  12  (January). 

Illustrated  description  of  a  very  efficient  air  operated  riveter 
which  will  easily  rivet  up  200  couplers  per  day  with  a  total  labor 
cost  of  about  19  cents  per  coupler. 


Shop  Devices — Air  Drill  Press  for  Tool  Room 

Amer.  Eng.,  191  i,  p.  26  (January). 

Illustrated  description   of  an  ingeniously  constructed  air  drill 
press  for  tool  room  work. 


Shops,  Locomotive,  Havelock,  C.  B.  &  Q.  Ry. 

Amer.  Eng.,  191  i,  p.  13   (January). 

Fully  illustrated  description  of  the  very  extensive  additions 
made  to  the  Havelock  shops  of  the  C.  B.  &  Q.  R.  R.  The  ma- 
chine and  erecting  shop  are  in  a  large  building,  the  latter  being 
of  the  longitudinal  type.  The  boiler  work  is  performed  in  a 
separate  building.  System  storehouse  and  oil  distributing  center 
have  been  constructed. 


Test — Balanced  Simple  Locomotive   With   Superheater 

Amer.  Eng.,  191  i,  p.  19  (January). 

Results  of  the  comparative  test  between  balanced  simple  with 
superheater,  a  balanced  compound  and  a  2-sylinder  simple  en- 
gine on  the  C.  R.  I.  &  P.  Ry.  Results  are  greatly  in  favor  of 
the  balanced  simple  locomotive. 


Valve  Gear— Locomotive        Amer.  Eng.,  191 1,  p.  22  (January). 

Fully  illustrated  description  of  the  construction  and  operation 

of  a  new  valve  gear  for  locomotives  built  by  the  Pilliod  Bros. 
Co.  It  is  of  the  radial  type  and  has  no  connection  to  the 
main  crank  pin,  all  motion  being  obtained  from  the  two  cross- 
heads. 


Smooth  Rail  Working  on  Heavy  Gradients 


PECULIAR   REQUIREMENTS   OF   THIS    SERVICE   PRESENT  MANY  PROBLEMS  TO  THE  LOCOMOTIVE  DESIGNER 

WHICH   HAVE  NOT   BEEN   SATISFACTORILY  SOLVED 


Locomotive  design  for  railways  where  steep  gradients  and 
sharp  curves  prevail  has  been  a  fascinating  problem  since  the 
earliest  days  of  railway  engineering,  yet  literature  on  the  subject 
is  meagre,  being  practically  confined  to  articles  at  rather  rare 
intervals  in  technical  publications  or  the  proceedings  of  the  vari- 
ous engineering  societies.  Almost  invariably  these  occasional 
references  have  dealt  with  conditions  of  some  particular  case  or 
districts,  rather  than  with  the  solution  of  the  problem  on  general 
principles. 

In  an  extremely  valuable  paper  before  the  Institution  of  Civil 
Engineers,  F.  W.  Bach  has  effectively  grouped  together  the  prin- 
cipal considerations  which  should  govern  the  design  for  smooth- 
rail  working  on  heavy  grades  in  general,  and  has  refrained  from 
any  appeal  to  individual  cases  as  illustrations.  The  data  which 
he  presents  was  deduced  from  the  results  of  practical  working, 
and  not  merely  based  upon  more  or  less  theoretical  calculations. 
The  author  of  the  paper  recommends,  however,  that  while  these 
data  cover  experiments  over  a  large  number  of  railways,  with 
varied  conditions  of  traffic,  they  must  be  used  with  reasonable 
caution,  and  may  perhaps  need  modification  in  cases  where  cli- 
matic or  other  conditions  of  special  character  introduce  unusual 
factors  into  the  working. 

Although  somewhat  outside  the  strict  review  of  this  paper,  a 
brief  consideration  of  the  limit  of  gradient  which  can  be  oper- 
ated by  a  steam  locomotive  working  on  smooth  rails  is  import- 
ant. The  very  rapid  rise  in  the  cost  of  haulage  with  grades  ex- 
ceeding 4  per  cent,  (i  in  25)  leads  to  the  opinion  that  for  grades 
steeper  than  this,  special  devices,  such  as  racks  or  center  rails 
should  be  employed,  so  as  to  admit  of  heavier  train  weights. 
It  will  be  found  that  although  gradients  of  6  per  cent.,  or  even 
8  per  cent.,  are  not  unknown  in  special  cases,  a  gradient  of  4 
per  cent,  has  been  recognized  very  generally  by  engineers  as  the 
limit  for  economical  smooth-rail  working.  Mr.  Bach,  in  fact, 
adopted  this  limit  as  the  maximum  gradient  to  be  dealt  with 
for  the  purpose  of  his  paper. 
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FIG.     I. 

In  Fig.  I  are  shown  approximately  the  relative  loads  which 
ordinary  locomotives  will  haul,  in  addition  to  their  ow-n  weight, 
on  various  gradients.  It  will  be  seen  that  an  engine  which  will 
haul  a  200-ton  train  on  a  2H  per  cent,  grade,  will  only  haul 
one-half  this  amount  on  a  4  per  cent,  one,  and  on  s  6  per  cent, 
gradient  its  load  would  fall  to  44  tons.  In  plotting  this  dia- 
gram 25  per  cent,  of  the  total  weight  of  engine  and  tender  has 


been  assigned  to  coal  and  water  carried.  The  safe  speed  of  descent 
for  a  given  axle  load  on  a  6  per  cent,  grade  is  only  about  two- 
thirds  of  that  which  is  safe  on  a  4  per  cent,  one :  the  capacity  of 
a  line  with  the  former  being,  therefore,  hardly  more  than  one- 
half  that  of  a  line  with  the  latter ;  and  as  the  cost  per  train  mile 
will  certainly  not  be  less,  the  tariff  would  need  to  be  higher  in 
proportion. 

In  the  consideration  of  locomotive  design  a  difficulty  is  often 
encountered  in  determining  with  certainty  what  tractive  effort  a 
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FIG.   2. 


certain  engine  will  exert  in  actual  service.  Much  difference  of 
opinion  exists  as  to  what  figure  it  is  reasonable  to  take  for  the 
nominal  mean  effective  pressure  in  the  cylinders,  and  further 
as  to  what  is  a  proper  allowance  to  make  for  friction  in  the 
locomotive.  Many  experiments  to  determine  draw-bar  pull  have 
been  made,  but  the  conditions  vary  so  considerably  that  the 
results  are  of  little  service  for  generalizations. 

The  curve  shown  in  Fig.  2  has  been  obtained  from  analysis 
of  a  large  number  of  indicator  diagrams,  and  shows  the  mean 
effective  pressure  obtained  in  practice,  in  terms  of  the  initial 
pressure  in  the  cylinder.  Fig.  3  has  been  plotted  from  this; 
allowing  15  pounds  drop  between  the  boiler  pressure  and  the 
initial  pressure  in  the  cylinder,  so  as  to  cover  losses  from  con- 
densation, wire-drawing,  etc.  At  low  speeds  this  is  probably 
too  much,  and  at  high  speeds  probably  not  sufficient.  Mr.  Bach 
considers,  as  a  matter  of  fact,  that  theoretical  assessment  is  im- 
possible. The  proportions  of  the  boiler,  the  class  of  water  used, 
the  type  of  valve  gear,  etc.,  will  occur  as  disturbing  factors,  but 
a  well  proportioned  engine  may  be  counted  upon  to  supply  steam 
for  a  short  period  on  a  75  per  cent,  cut  off  for  starting  pur- 
poses, or  indefinitely  on  60  per  cent,  at  low  speeds,  and  50  per 
cent,  at  moderate  speeds.  In  using  these  diagrams,  therefore,  50 
per  cent,  cut  off  may  be  safely  assumed  for  freight,  and  33  per 
cent,  for  passenger  locomotives.  Since  high  speeds  and  late  cut 
off,  and  low  speeds  and  early  cut  off,  seldom  occur  in  conjunc- 
tion, it  is  possible  to  get  a  very  near  estimate  of  the  actual  work 
any  locomotive  will  do  in  practice.  From  the  calculated  power 
in  the  cylinders  10  per  cent,  should  be  deducted  to  cover  fric- 
tional  losses  in  the  machinery,  the  result  being  the  force  avail- 
able on  the  rail. 

As  an  example  take  a  two  cylinder  engine  working  with  200 
pounds  per  square  inch  maximum  boiler  pressure,  and  having 
cylinders  18  inches  in  diameter  by  24  inches  stroke,  with  coupled 
wheels  46  inches  in  diameter.  If  a  boiler  is  provided  capable 
of  maintaining  steam  at  15  miles  per  hour  with  a  50  per  cent,  cut 
off  in  the  cylinder,  the  engine  may  be  trusted  to  do  the  follow- 
ing work  in   service: 

Mean  effective  pressure  (as  per  Fig.  3)  128  pounds  per  square  inch. 

18   X    18   X    24    X    128 

21,839  lbs. 


46 
Less  10  per  cent. 


2,163  lbs. 


Tractive   effort    19.476  lbs. 
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Allowing  lo  pounds  per  ton  for  journal,  rail  and  atmospheric 
friction,  and  90  pounds  per  ton  for  the  resistance  due  to  gravity 
on  a  4  per  cent,  gradient,  the  engine  will  haul  on  that  gradient, 
and  at  the  speed  given,  194.7  tons,  including  its  own  weight. 

In  their  anxiety  to  obtain  the  minimum  of  weight,  with  the 
maximum  of  adhesion  for  heavy  grade  service,  many  designers 
have  adopted  tank  engines  in  preference  to  tender  locomotives. 
Owing  to  the  very  large  consumption  of  water  and  fuel  on  these 
lines,  the  weight  to  be  carried  then  generally  compels  either  the 
use  of  special  types,  such  as  Fairlie  or  Mallet  engines,  or  the 
provision  of  several  free  carrying  axles.  It  has  been  found, 
however,  a  practical  impossibility  to  design  a  tank  engine  having 
several  carrying  axles  which  will  maintain  even  loads  on  the 
coupled  axles  with  tanks  and  bunkers  both  full  and  empty.  The 
coupled  axles  are  either  overloaded  when  the  tanks  are  full,  or 
short  of  adhesion  when  they  are  empty. 

A  tank  engine  having  a  certain  minimum  adhesion,  and  a  cer- 
tain maximum  axle  load,  can  be  redesigned  as  a  tender  engine 
with  not  more  than  5  per  cent,  increase  in  total  weight,  pro- 
vided the  capacity  for  fuel  and  water  remains  the  same.  The 
advantages  of  this  type  are  that  tenders  can  be  better  braked 
than  can  running  axles  on  tank  engines ;  and  further,  troubles 
with  springs  and  driving  boxes,  derailments  and  grinding  on 
curves  are  all  less  in  the  latter  type.  It  would  seem,  therefore, 
that  the  tender  engine  is  likely  to  prove  the  better  in  service. 

The  use  of  Fairlie  engines,  either  simple  or  compound,  pre- 
sents ^ronsiderations  foreign  to  the  use  of  ordinary  tank  engines, 
but  many  of  the  objections  cited  as  pertaining  to  the  latter  apply 
also  to  the  Fairlie  engines.  The  high  first  cost  and  cost  of 
maintenance  is  too  well  known  to  need  more  than  a  mention.  In 
comparing  Fairlie  engines  with  ordinary  types  of  tender  engines 
one  point  often  overlooked  is  the  very  great  difference  in  the 
quantity  of  water  and  coal  carried,  which  in  the  tender  engine 
sometimes  exceeds  25  per  cent,  of  the  total  weight  on  the  rails. 


FIG.  3. 

Fairlie  engines  cannot  be  designed  to  carry  a  sufficient  amount 
of  fuel  and  water  for  long  runs,  such,  for  instance,  as  occur  on 
the  Lima-Oroya  line  of  Peru,  and  they  are  open  to  objections 
applying  to  variable  axle  loads  on  steep  gradients. 

Mr.  Bach  does  not  enthuse  over  the  Mallet  compound,  saying 
that  in  this  system  the  variable  load  of  the  Fairlie  type  seems 
to  have  been  abolished,  only  to  introduce  a  number  of  features 
more  objectional  than  those  its  design  does  away  with.  It  is 
pointed   out   that   the   Baltimore   and   Ohio   0-6-6-0  Mallet   com- 
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pound  locomotive  has  cylinders  20  in.  and  32  in.  diameter,  by  32 
in.  stroke,  with  56  in.  driving  wheels.  Calculated  by  the  formula 
previously  given  the  tractive  effort,  with  a  cut-off  of  60  per  cent. 
in  the  high  pressure  cylinder  is  approximately  43,000  lbs.  at  15 
miles  per  hour. 

The  engine  weighs  very  nearly  150  tons,  on  six  axles,  and  a 
tender  suitable  for  mountain  service  would  need  to  weigh  70 
tons  at  least,  when  loaded,  or  a  total  of  220  tons.  Supposing 
that  such  an  engine  could  be  worked  on  a  4  per  cent,  gradient, 
it  would  haul  only  430  tons  gross,  or  a  train  of  210  tons  behind 
the  tender.  It  is  a  fact  that  ordinary  mogul  engines  on  the 
Central  Railway  of  Peru,  4  ft.  Syl  in.  gauge,  weighing  with 
tenders  85  tons,  arc  hauling  100  ton  trains  up  such  gradients. 
There  are  doubtless  cases  where  the  track  is  of  light  character 
and  the  permissible  axle  load  is  low,  and  where  steep  gradients 
amount  to  little  more  than  sharp  rises  which  call  for  special 
types  of  engines;  but  where  loads  of  12  tons  per  axle  are  allow- 
able, and  heavy  gradients  are  continuous,  as  good  or  better 
work  in  proportion  to  their  weight  can  be  obtained  from  well- 
designed  tender-engines  of  the  mogul  or  consolidation  type. 

The  heavy  work  of  hauling  on  steep  gradients  allows  only 
very  low  ratios  of  expansion  to  be  employed.  Even  a  50  per 
cent,  cut-off  is  often  difficult  to  obtain,  and  to  introduce  com- 
pounding under  such  circumstances  appeals  to  Mr.  Bach  as  an 
unwarranted  departure,  and  he  affirms  that  compound  Fairlie 
or  Mallet  engines  are  thus  open  to  nearly  as  serious  objections 
as  would  be  an  engine  compounded  on  the  Webb  system.  At 
low  speeds  and  with  heavy  loads  on  these  gradients  the  mo- 
mentum of  the  engine  and  train  counts  for  very  little  and  the 
ideal  engine  should  have  an  even  and  steady  torque.  This  is 
not  obtained  with  certainty  with  the  separate  engines  of  the 
Fairlie  or  Mallet  system,  as  both  engines  may  be  in  similar  posi- 
tions. With  high  pressure  and  low  pressure  cylinders  the  work 
is  usually  uneven,  so  that  ccmipound  engines  necessarily  waste 
a  considerable  portion  of  their  adhesiori. 

In  Fig.  4  the  right  hand  set  of  curves  shows  the  variation  of 
torque  in  a  two  cylinder  engine  with  different  ratios  of  cut-off. 
These  curves  have  been  plotted  from  the  assumed  indicator  dia- 
grams given,  and  allowing  for  a  connecting  rod  equal  in  length 
to  8yi  times  the  crank.  It  will  be  seen  that,  even  assuming  the 
very  favorable  condition  of  even  work  on  both  strokes,  and  in 
each  cylinder,  at  75  per  cent,  of  cut-off,  the  torque  ranges  from 
78  to  100;  at  50  per  cent,  cut-off  from  80  to  100,  while  at  25  per 
cent,  cut-off  the  range  is  as  much  as  39  to  100.  In  these  curves 
no  allowance  has  been  made  for  the  variation  in  power  due  to 
acceleration  and  retardation  of  reciprocating  parts. 

It  will  thus  be  appreciated  that  it  is  impossible,  in  a  slow 
running  two  cylinder  engine,  for  the  adhesion  to  be  used  effici- 
ently with  an  early  cut-off,  yet  every  ton  of  excess  adhesion  on 
such  work  represents  a  considerable  percentage  of  paying  load 
lost.  Adhesion  must  be  proportioned  to  the  maximum  torque, 
while  the  load  is  limited  by  the  minimum.  The  provision  of 
four  cylinders  on  separate  engines,  as  in  the  Fairlie  or  Mallet 
systems,  does  not  ov£rcome  this  objection  in  the  least. 

Mr.  Bach  points  out  the  superiority  cf  the  three-cylinder  en- 
gines which  in  1906  he  recommended  for  use  on  the  4  per  cent. 
gradients  of  the  Central  Railway  of  Peru.  The  left  hand  set  of 
curves  in  Fig.  4  show  the  variations  in  torque  of  a  three-cylinder 
engine,  taking  the  same  indicator  diagrams  as  in  the  two-cylinder 
type.  The  cranks  are  set  at  120  degrees,  and  it  will  be  seen  that 
the  tractive  effort  only  varies  between  85  and  100,  with  a  3^  per 
cent,  cut-off.  At  25  per  cent,  the  variation  is  between  60  and  100, 
but  as  the  locomotive  is  then  working  well  within  its  adhesive 
limit,  this  is  of  no  importance.  It  is  immensely  superior  to  the 
two-cylinder  engine  in  steam  economy,  as  it  can  be  worked, 
even  in  mountain  service,  with  at  least  three  expansions,  or  as 
put  by  the  author  of  the  paper,  "The  Fairlie  or  Mallet  engines 
should  have  six  cylinders  to  be  equally  efficient."  The  tenor  of 
the  paper  strongly  suggests  that  three-cylinder  engines  are  more 
adaptable  to  heavy  grade  work,  and  especially  on  narrow  gauge 
lines,  where  the  difficulty  of  designing  sufficiently  powerful  loco- 
motives is  daily  becoming  greater. 

It  is  pointed  out  that  the  model  n  practice  of  using  very  large 
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boilers  is  not  admissible  for  heavy  gradient  working,  where 
weight  must  be  cut  down  to  the  lowest  point.  Practice  shows 
that  with  reasonably  good  water  and  coal  it  is  sufficient  to  allow 
one  square  foot  of  heating  surface  for  every  15  lbs.  of  available 
tractive  effort,  as  worked  out  by  the  formula  previously  given. 
Mr.  Bach  emphasizes  that  great  care  should  be  taken  in  de- 
sign to  keep  boiler  barrels  short  and  the  slope  of  flue  box  crowns 
at  least  equal  to  the  steepest  gradient  on  which  the  engines  have 
to   work. 

For  the  purpose  of  determining  the  grate  area  required  it  is 
necessary  to  estimate  an  engine's  fuel  consumption  before  com- 
mencing to  design.  Working  on  slight  gradients  will  be  but  a 
poor  guide,  as  in  heavy  gradient  working  much  unconsumed 
coal  is  thrown  out  of  the  stack. 

The  author  of  the  paper  has  adopted  a  system  of  estimating  a 
reasonable  consumption  by  classing  the  work  done  under  two 
heads,  (i)  running  as  on  the  level  the  distance  traveled,  and 
(2)  raising  the  total  train  weight  from  the  lowest  level  to  the 
heights  of  the  various  summits  passed.  Work  on  down  gradi- 
ents, owing  to  radiation,  brake  consumption,  etc.,  may  be  taken 
as  equal  to  work  on  the  level.  Under  these  conditions,  and  using 
coal  with  a  calorific  value  of,  say  13,000  B.  T.  U.  per  pound,  the 
consumption  may  be  taken  at  0.0066  lb.  per  foot-ton  of  work 
done,  resistance  in  the  level  being  taken  at  10  lbs.  per  ton  as 
before.  The  diagram  representedd  in  Fig.  5  has  been  prepared 
on  this  assumption. 
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For  example,  take  a  train  of  l8s  tons  gross  weight,  including 

engine  and  tender,  traveling  for  50  miles  and  using  4,500  feet  to 

the  summit  in  that  distance,  the  coal  consumption  for  the  round 

trip,  up  and  down,  would  be  approximately  as  follows : 

Total   distance.   100  miles =  628,000  feet 

628,000  X   10  X  185 

Work:   =  436,100  foot-tons 

2,240 
Plus  185   X    4,500   feet =  832,500  foot-tons 


Total     1,268.600  foot-tons 

Coal  used  =  1,268,600  X  0.0060 =       8,375  lbs. 

Total     =         83.7  lbs.  per  mile 

The  system  differs  little  from  those  by  which  the  consumption 
is  estimated  on  the  horse-power  developed,  but  it  is  more  con- 
venient to  use.  It  is  pointed  out  by  Mr.  Bach  in  conclusion  that 
the  co-efficients  should  be  used  only  for  heavily-loaded  engines 
with  little  chance  of  expansive  working. 


HEAVIEST  ATLANTIC  TYPE  LOCOMOTIVE 


ATCHISON,    TOPEKA   &   SANTA   FE   RY. 


Although  exceeded  in  weight  on  drivers  by  4-4-2  engines  of 
both  the  Erie  and  the  Pennsylvania  railroads,  the  new  Atlantics 
recently  completed  by  the  Baldwin  Locomotive  Works  for  the 
Santa  Fe  are  the  heaviest  of  that  type  yet  to  be  constructed. 
These  engines  have  a  weight  of  231,675  lbs.,  of  which  the  some- 
what high  proportion  of  62,225  lbs.,  due  to   the  balanced  corn- 


dome  in  which  the  throttle  valve  is  located.  The  peculiarity  of 
outside  pipes  begins  at  this  point  with  an  outside  dry  pipe  running 
on  the  center  line  of  the  boiler.  A  T-head  at  the  extremity  of 
the  dry  pipe,  immediately  behind  the  stack,  provides  for  the  dis- 
position of  the  steam  to  the  high  pressure  cylinders.  It  is  said 
tliat  this  arrangement  was  desired  by  the  railroad,  and  it  be- 
came possible  through  the  construction  of  the  reheater.  Greater 
accessibility  is  of  course  secured,  and  this  becomes  a  matter  of 
some  importance  in  connection  with  the  re-grinding  of  steam 
pipe  joints,  but  it  is  quite  evident  that  the  symmetrical  appear- 
ance of  the  engine  has  been  largely  sacrificed  for  this  advan- 
tage. 

Outside  steam  pipes  will,  however,  establish  one  thing,  and 
tliat,  immunity  from  any  poor  steaming  condition  which  might 
result  from  impaired  draft  due  to  leaky  joints.  It  was  proposed 
for  years  in  several  quarters  to  place  steam  pipes  outside  to 
overcome  this  very  trouble,  but  the  prevailing  construction  of 
the  period  made  this  impossible.  Apart  from  these  changes  the 
design  is  closely  similar  to  that  of  the  previous  Santa  Fe  bal- 
anced compounds  of  this  type.  Twenty-three  locomotives  were 
included  in  the  order. 

The  general  dimensions  are  as  follows.  In  the  ratios  no  al- 
lowance has  been   made   for   reheater   surface. 

GENERAL    DATA. 

Gauge   4  ft.  ayi   in. 

Service Pass 

Fuel     Oil 

Tractive  effort 23,800  lbs. 

Weight  in   working  order 231,675  lbs. 


4-4-2  BALANCED  COMPOUND  LOCOMOTIVE   WITH  OUTSIDE   STEAM   PIPES. 

poutid  feature  and  reheater,  is  carried  by  the  leading  truck.   The  Weight  on  drivers....   ^ll-lli  !u^- 

^     .,  ,       ,  ,  ,  ,  n  ,,  ,  Weight  on  leading  truck 62.225  lbs. 

weight  on  the  latter  thus  becomes  about  8,000  lbs.  greater  than  Weight   on   trailing   truck 67,325  lbs. 

in  the  instance  of  any  other  locomotive  of  this  class.    The  driv-  ^Ztfi' ^L"!'^T.i^s'^^"."'!"}!'."!°".^'"^^^ 

ing  wheel  base  of  6  ft.  10  in.  is  some  three  or  four  inches  shorter  Wheel  base,  total — 32  ft  8  in. 

,     ,  ...  ,      ,  .    ,  .,  Wheel  base,  engine  and  tender 01   tt.  1  in. 

than  that   of   the   average   Atlantic,   and   the   weight   on   trailer  ratios. 

reaches  the  high   figure   of  57,325   lbs.,  which   is  the  maximum  Weight   on   drivers  -=-  tractive  effort 4.7 

that  has  been  apportioned  to  any  one  pair  of  wheels  on  the  lo-  T^aJtivT'ffflrr  x^dilm.  ^drlvVrs' '-i' heaVing' VuVfkce! ! .' ! ! ! !  i  ^\'^"; !  ^^ 

comotive,   and   requires  8  in.   x    14   in.   journals.  Total  heating  surface  -h  grate  area.. 62.8 

'  ^  ^  '  Firebox   heating  surface   -4-   total   heating   surface 7.B 

As  compared  with  engines  of  the  same  type  on  the  Santa  Fe  Weight  on  drivers -^  total  heating  surface 44.7 

these  new  4-4-2's  embody  a  change  in  the  design  to  include  the  ^°||'i  ^elttne'tnlilll  ^-^^I'S,^  iyUnA^TV^\" 

Jacob-Shupert  firebox,  and  of  the  Buck-Jacobs  reheater,  which  Grate  area  -h  vol.  cylinders 5.70 

latter   is  built   into   the   boiler   shell   and   is  placed   immediately  j^j^j  ' Bal.  comp. 

behind  the  smokebox.    The  heater  contains  417  tubes,  48  in.  long,  Diameter  and  stroke  ■^■^^^■^ 16  and  25  in.  by  26  in. 

which  with  a   further  addition  of  30  in.   for  combustion  cham-  Kind  Bal.  piston 

ber  between  the  heater  and  the  boiler  proper  reduces  the  length  Driving    diameter  over  tires '. 73  in. 

of  flues  to  14  ft.  6  in.,  and  establishes  the  flue  heating  surface  gnv^ng!  .thJckness_^of^  tije^s^.^.^  i". 

at  2,318  sq.   ft.,  or  2,508  sq.   ft.  total.     Although  comparing  some-  Driving  journals,   others,  diameter  and  length 9  x  12  in. 

,  ,  1  ,      •      .1  ■  J     ii       c  J  i.  1  •»!.  Engine   truck   wheels,   diameter 34!^   in. 

what  unfavorably  in  this  regard,  the  figures  do  not  reckon  with  Engine  truck,  journals «  x  10  in. 

the  reheater  surface  which  exhibits  the  very  large  area  of  1,147  Trailing  truck,  ^yheels,  diameter ....47  in. 

•f  '^  '   ^'  Trailing  truck,   journals o  *   14   in. 

sq.  ft.,  about  five  times  the  heating  surface  of  the  superheaters  boiler. 

^         '  °  -1      r  L  Style  Wagon  top 

m  the  previous  balanced  compounds  of  this  type  built  for  the  Working  pressure  220  lbs. 

9ant!i    Fo    in    rnnn  *  Outside  diameter  of  first  ring • i''^?   !"' 

banta   l^e   in    1909.  ...  Firebox,   length   and   width 63J^   x  109^  in. 

A  somewhat  startling  arrangement  of  steam  pipes  is  a  promi-  Firebox   plates,   thickness    6/16,   s/8   and   9/16  in. 

,        ,      .  .   .        ,        ,      •    J.      ^    J   •      ^i_  Firebox,    water    space 5    and    bVi   in. 

nent  feature  in  the  design,  and  is  clearly  indicated  in  the  accom-  Tubes,  number  and  outside  diameter 273—2^  m. 

panying  illustration.  The  steam  is  taken  from  the  boiler  at  the  5^^^^J%%\ -,■iub;s.^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^■^^3l8•'sq^  «: 

rear  dome  and  through  two  5  in.  pipes  carried  to  the  forward  Heating  surface,  firebox icno  ^'''  *!' 

Heating  surface,  total '  V?  ^'''   i 

Superheater  heating  surface r  •  ^'i|     ^''^  5 J" 

•  See  American  Engineer,  December,  1909,  page  478.  Grate    area    "    ^l-    " 


Air  Hose  Failures 


CAREFULLY   KEPT   RECORDS    BY   ONE   OF  THE   LARGE  TRANSCONTINENTAL  RAILROADS  HAVE  DEVELOPED 
MOST  INTERESTING  AND  VALUABLE  STATISTICS  ON  THE  LIFE  OF  AIR  HOSE  IN  SERVICE.     THE  DATA 
GATHERED  IS  PROBABLY  MORE  COMPLETE  THAN  ANY  HERETOFORE  AVAILABLE  IN  CONNEC- 
TION WITH  THIS  IMPORTANT  ITEM  IN  FREIGHT  AND  PASSENGER  CAR  MAINTENANCE. 


R.  W.  Burnett.* 


'I  hr  general  question  of  air  hose  troubles  has  been  in  receipt 
of  considerable  attention  and  investigation  in  the  past,  as  it  is 
a  subject  of  very  great  importance  in  passenger  and  freight  car 
maintenance,  both  from  the  dual  viewpoint  of  economy  in  sup- 
plies and  efficiency  in  operation.  Unfortunately,  however,  the 
majority  of  these  inquiries  appear  to  have  been  more  largely 
confined  to  establishing  some  carelessness  or  improper  handl'ng 
of  the  part  in  service  than  in  attempting  to  gather  and  tabu- 
late such  data  which  would  graphically  portray  all  causes  of 
air  hose  failures.  Hence  reference  tables  covering  the  various 
ramifications  of  the  problem  at  a  glance  have  been  largely  lack- 
ing, although  it  must  be  evident  that  when  properly  prepared 
from  exact  records  they  would  not  only  constitute  most  valu- 
able addition  to  the  information  on  the  subject  of  failures,  but 
would  serve  as  the  basis  tor  preventive  measures  to  overcome 
them. 

To  determine  with  the  greatest  possible  exactness  the  cause 
of  ali  failed  hose  a  careful  inspection  was  made  of  both  air 
brake  and  signal  hose  as  it  was  received  at  the  stripping  rack, 
and  it  was  decided  to  continue  this  record  over  a  period  of  nine 
months  in  order  that  the  percentages  might  be  carried  to  a 
point  where  their  comparison  would  prove  of  the  greatest  value. 
This  general  summary  is  tabulated  herewith,  and  it  will  well 
repay  a  careful  study.  The  averages  in  particular  have  been 
compiled  to  show  the  percentage  at  a  glance  of  every  species 
of  failure,  whether  occurring  in  nipple  end,  center  section,  or 
coupling  end. 


by  being  pulled  apart  in  service  have  had  the  inner  tube  punc- 
tured by  the  end  of  the  nipple,  and  the  hose  has  as  a  result 
failed ;  or,  where  the  hose  has  been  struck,  resulting  in  the 
nipple  or  coupling  perforating  the  inner  tube  and  a  failure  re- 
sulting. 

The  "cut"  hose  are  those  so  damaged  by  being  struck  and  cut 
by  some  sharp  object,  and  are  of  all  kinds.  "Torn  and  torn  oflE" 
hose  are  largely  the  result  of  parting  cars  without  uncoupling  the 
hose.  "Porous"  hose  are  what  the  name  implies.  "Burnt  w'th 
steam"  are  principally  hose  which  have  been  used  in  shops  and 
yards  on  steam  connections,  or  in  a  few  cases  are  hose  which  in 

AVERAGE    FAILURES    PER   MONTH. 

Burst     35.30% 

Chafed    26.49% 

Damaged     18.66% 

Cut    2.63% 

Torn    4.08% 

Porous    6.39% 

Burnt    7.55% 

Nipple   End    39.99% 

Center  Section 18.85% 

Coupling  End   41.16% 

contact  with  steam  or  steam  hose  have  become  more  or  less 
vulcanized  and  have  in  consequence  failed.  In  inspecting  these 
hose  close  attention  was  given  to  estimate  the  causes  of  failure 
and  some  important  deductions  can  be  drawn.  Although  5  inches 
at  each  end  of  the  hose  was  considered,  the  actual  failures  oc- 
curred in  about  3  inches  at  each  end,  due  to  the  fact  that  the 
clamp  and  inner  nipple  protect  the  remaining  2  inches  at  each  end 
of  the  hose.     This  shows  then  that  practically  80  per  cent,  of 


RECORD  OF  AIR  HOSE  DEFECTS. 


Defect 


Feb. 


April 


May 


June 


July 


Ausust    September       October 


Averase 
Monthly 


Burst 

Nipple 
Centre 
Conplioff 
Total 

96 
255 

145                    344 
Z5        1            57 

207        1           375 
377         ;           776 

258 
47 
325 
630 

196 
44 

447 
6S7 

352 
49 
46 

447 

368 

69 

522 

959 

387        1           617 
56        1           115 
463                  1016 

906        1          1743 

2763        (           307 

475        1             51 

3547                    394 

6785        1           753 

Chafed 

Nipple 
Centre 
Coupling 
Toul 

39 
31 
222 
292 

83 

68 
305 
456 

127 

98 

458 

683 

90 
66 

278 
434 

106 
78 
330 
514 

161 

75 

488 

724 

117 

49 

366 

532 

127 
109 
369 
605 

236 
107 
503 
846 

10S6 

681 

3319 

5086 

120 
75 
368 
565 

Nipple 

Damaged         g-^^'.^ng 
Total 

118 

S 

36 

159 

116 
14 
81 

311 

335 
32 
91 

458 

189        1           314 
15        1             12 
71                    78 

275                  404 

351 

7 

132 

670 

290 
22 
46 

358 

303 
20 
35 

358 

485 
46 
62 

593 

2781 
173 
632 

3586 

309 
19 
70 

398 

Nipple 
Cnt                   Centre 

1     Coupling 
Total 

-         8 

2 

11 

21 

18 

4 

23 

45 

18 
20 
44 
82 

12                    16 
12                    14 
25                    12 
49                     42 

12 

41 

18 
IE 
47 
77 

5 
4 

30 
39 

44 

35* 

83 

151 

75 

253 

479 

16 

8 

2S 

54 

Tom  and 
Torn  oS 

Nipple 
Centre 
Coupling 
Total 

45 
0 
2 

47 

63        '           232 
3                        3 
3                        9 

69                    244 

102                    76 
0                        2 
3                        4 

105                      82 

1 

3 

65 

47 
0 
3 

50 

41 
0 
2 

43 

67 
0 
7 

74 

735 

8 

36 

779 

81 
1 
4 

87 

1     Nipple 
Toul 

3 
41 

5 
49 

14                      12 

83                    113 

3                        8 

100                    133 

5                    21 
60                      89 

3        '              9 
68        !            119 

47 
166 
40 

253 

17 
62 

10 

89 

14 
61 
19 
94 

19 
81 
26 
126 

162 

756 
123 

1031 

17 
84 
13 

115 

Burnt           1    ^^?,f}' 
«.i*k              i     Centre 

«™m                  Coupling 

S»e""          1    Total 

0 
88 
0 

88 

0        1               0 
197                  303 

0                      0 
197                  303 

0        i                0 
102                  156 

0                      0 
102                  156 

0 

180 

0 

ISO 

0 
211 

0 
212 

0 
% 

D 
96 

0 
117 

0 
117 

0 

1451 

0 

1451 

0 
161 

0 
161 

This  latter  procedure  was  adopted  to  determine  the  part  of 
the  hose  most  liable  to  fail,  and  to  this  end  the  various  sections 
were  given  the  following  length  values  :  nipple  end,  s  in. ;  cen- 
ter section,  12  in.,  and  coupling  end,  5  in.  Failures  were  re- 
corded under  each  heading  in  the  section  in  which  it  occurred. 
"Burst"  hose  are  those  which  burst  without  evidences  of  dam- 
age or  unfair  usage.  "Chafed"  were  hose  which  had  been 
chafed  until  they  were  leaking,  or  had  burst,  or  were  removed 
because  so  chafed  that  they  were  liable  to  burst.  "Damaged" 
hose  are  those  which  by  unfair  usage  (other  than  chafed,  cut 
or  torn)    have   failed  or  burst,  and  are  principally  those  which 

*  Gen'I  Master  Car  Builder,  Canadian  Pacific  Ry. 


the  total  failures  took  place  within  one-third  of  the  total  length 
of  the  hose.  Of  the  40  per  cent,  that  failed  at  the  nipple  end 
fully  one-half  failed  within  one  inch  of  length  either  on  the 
inside  or  outside  of  the  hose. 

Burst  was  the  commonest  defect.  A  comparison  of  the  -Jge 
the  hose  of  different  makes  removed  for  this  cause  gives  a  good 
basis  for  comparison  of  the  quality  of  the  hose.  Results  of  tests 
made  by  the  test  department  of  sample  hose  from  different 
consignments,  tallied  closely  with  the  life  of  hose  removed  for 
this  cause.  The  quality  of  the  rubber,  the  friction  between  the 
layers  of  canvas,  the  pliability   of  the  inner  tube,   etc.,  are  all 


45 


46 
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important.  The  life  of  hose  bursting  in  the  center  section  was. 
as  a  rule,  high ;  in  a  number  of  hose  examined  it  averaged  about 
five  or  six  years,  some  hose  going  as  high  as  eight  years.  Dam- 
aged hose  are  peculiar.  They  are  generally  caused  by  being 
forced  against  the  end  of  the  nipple  connection  by  being  struck, 
or  by  hose  being  pulled  apart,  resulting  in  the  inner  tube  of  the 
hose  being  perforated  and  often  the  outer  covering  damaged  as 
well,  in  which  case  the  failure  occurs  at  that  point.  In  other 
cases,   where    the    inner   tube   only   is    damaged,   the   air    works 

Average  Number  per  Month  of  each  Defect 
in  the  Sections  in  which  they  Occurred. 


between  the  layers  of  canvas  gradually  loosening  successive 
layers  or  ply,  and  ultimately  burstmg  in  the  weakest  spot.  Some 
pecuhar  cases  were  noticed  of  hose  which  had  appeared  to  have 
burst  from  chafing  near  the  coupling  end,  but  which  had  in 
reality  burst  through  the  perforating  of  the  inner  tube  at  the 
nipple  end,  the  air  burrowing  between  the  layers  of  canvas  and 
finding  an  outlet  at  this  point  ; 

Chafed  hose  are  almost  entirely  off  passenger  equipment,  the 
greater  majority  of  both  passenger  brake  and  signal  hose  beincr 
removed  for  this  cause.  The  signal  hose  are  particularly  iiable 
to  damage  from  this  chafing,  due  to  the  scant  clearance  between 
the  various  hose  in  service.  By  far  the  greater  number  occur  at 
the  coupling  end.  The  cut  hose  require  no  discussion.  The 
torn  and  torn  off  hose  are  largely  the  result  of  cars  parting  with- 

Percentage  of  Total  Failures 
Occurring  in  each  Inch  in  Length. 
Nipple  End.    I  I  Coupling  End. 


12   3   15   6  7   8   3  10  11  12  13  U    15  16  17  18  11   'JO  21 


out  the  hose  being  uncoupled.  Forous  hose  have  many  zau.^es, 
manufacturers'  defects,  hose  pulled  apart  and  other  conditions  of 
service;  but  they  are  a  serious  defect  to  allow  to  remain  in  ser- 
vice. Tests  have  been  made  of  porous  hose  which  have  been 
allowed  to  remain  in  service  in  yards  for  six  months  without 
becoming  appreciably  worse,  while  others  have  burst  in  a  shoit 
time.  The  importance  of  soap  sud  tests  of  hose  in  trains  and 
on  repair  tracks  is  evident.  Air  hose  on  account  of  their  con- 
venient couplings  are  largely  used  in  shops  and  yards  on  steam 


connections.  These  form  a  large  percentage  of  the  hose  which 
have  failed  from  being  burnt  with  steam,  and  while  not  a  large 
percentage  to  the  whole,  yet  on  account  of  the  short  time  they 
last,  are  a  considerable  influence  in  reducing  the  average  life  of 
the  l-.ose. 

C.ireful  consideration  of  the  best  means  of  increasing  th* 
average  life  of  the  hose  led  to  the  following  deductions : 

The  age  of  the  burst  hose  can  best  be  lengthened  by  using  hose  of  the 
best  quality  and  by  careful  tests  of  samples  to  see  that  the  hose  supplied 
are  fully  up  to  specification. 

The  chafed  hose  can  be  lessened  by  careful  maintenance  of  passenger 
cars,  to  see  that  they  are  at  the  proper  height  and  that  the  location  of  all  hose 
connections  and  their  angle  is  kept  closely  standard. 

Damaged  hose  can  be  lessened  by  seeing  that  hose  are  always  parted  by 
hand  in  uncoupling  cars.  A  considerable  number  of  the  porous  and  damaged 
hose  are  also  caused  by  hose  being  pulled  apart. 

In   one  table  is  given  a  graphical  demonstration  of  the   parts 

of   the   hose   most   liable   to   fail.     E.xact   figures    could   not  be 

obtained,  but  the  percentages  are  approximately  correct.     It  was 

not  possible  to  separate  the  various  classes  of  hose,  but  it  may 

safely  be  said  that  signal  hose  generally  fail  at  the  coupling  end 

from  chafing.     Passenger  brake  hose  usually  fail  from  chafing  at 

the  coupling  end.    Freight  hose  fail  more  often  at  the  nipple,  and 

either  from  bursting  or  from  pulling  hose  apart  or  from  bursting 

at  the  point  near  the  coupling  where  the  hose  is  most  bent  in 

coupling  and  uncoupling. 


DEMONSTRATION  OF  MACHINE  TOOLS  AT  YALE 


In  the  new  Mason  laboratory  of  mechanical  engineering  at 
Sheffield  Scientific  School,  Yale  University,  which  is  under  con- 
struction and  will  be  completed  early  next  summer,  there  is  a 
large  room  reserved  for  the  exhibition  of  modern  machines  of 
special  or  complex  design.  Power  will  be  available  for  the  oper- 
ation of  such  machines  as  may  be  placed  there,  and  it  is  ex- 
pected that  representatives  of  the  company  building  the  machine 
will  be  present  to  demonstrate  its  working  at  certain  specified 
times.  This  is  an  original  idea  which  will  no  doubt  prove  to 
be  of  great  benefit  to  both  the  students  and  the  machine  tool 
manufacturers,  who  can  in  this  way  personally  demonstrate  their 
machine  to  prospective  future  buyers.  The  arrangement  of  the 
building  is  such  that  machines  can  be  easily  installed  and  re- 
moved, as  may  be  required. 

This  new  laboratory  is  to  be  one  of  the  most  complete  that 
has  ever  been  erected  for  the  purpose.  The  funds  for  its  erec- 
tion were  furnished  by  two  graduates  of  the  school,  after  whom 
it  is  named.  It  will  contain  no  recitation  or  drawing  rooms, 
and  its  three  floors,  measuring  about  85  x  205  ft.,  will  be  devoted 
almost  entirely  to  research  and  general  experimental  work. 


The  Construction  ok  New  Rolling  Stock  during  1910  indi- 
cates a  fairly  healthy  condition  of  the  railway  supply  business,  as 
the  cars  built  totaled  over  185,000,  being  practically  twice  the 
number  constructed  in  1909  and  more  than  100,000  in  excess  of 
those  built  in  1908.  The  1907  total,  however,  was  289,000,  and 
that  for  1906,  243,000.  The  1910  output  was  divided  into  181,000 
freight  cars  and  about  4,500  passenger  cars.  The  passenger  car 
output  has  only  been  exceeded  once  in  the  history  of  passenger 
car  construction,  namely,  in  the  year  1907,  when  5,457  cars  were 
built.  Locomotive  construction  also  made  a  fairly  good  show- 
ing, the  total  number  of  engines  built  being  4,700.  This  number 
being  exceeded  only  in  the  years  1903,  1905,  1906  and  1907. 


C.\K  Service  in  1910.— For  the  current  calendar  year  car  ser- 
vice operations  will  total  one  of  the  largest  movements  in  the 
country's  transportation  records.  Official  figures  are  at  hand 
up  to  and  including  October.  If  the  operations  for  November 
be  placed  at  3,250,000  cars,  and  those  for  December  at  2,750,000, 
which  are  not  quite  so  large  as  those  of  1909,  we  shall  have 
handled  by  the  35  leading  car  service  bureaus  in  1910  a  total  of 
35,454,588  cars.  This  is  10  per  cent,  larger  than  the  correspond- 
ing total  of  1909.  In  that  year  32,011,362  cars  were  reported  by 
the  various  demurrage  bureaus. 


Standard   Wheel  Centers  and  Tires 


THE    IMPORTANCE    OF    SECURING    SELF    ADJUSTMENT  FOR    LOCOMOTIVE    DRIVING    TIRES    THROUGH    THE 
EMPLOYMENT   OF   SPECIALLY   PREPARED   WHEEL    CENTERS    IS    COMMONLY    RECOGNIZED.    BUT    THE 
DIFFICULTIES    WHICH    LIE    IN    THE    WAY    OF  SO   STANDARDIZING   KXISTING  CENTERS   REN- 
DER THE   SCHEME   LARGELY   IMPRACTICABLE 


For  many  years  the  argument  has  been  steadfastly  advanced 
that  it  would  be  eminently  fitting  and  to  the  point  if  uniformity 
could  be  established  between  locomotive  tires  and  the  centers 
which  must  carry  them.  One  halcyon  dream  from  the  days 
almost  of  the  pioneer  Ross  Winans  to  the  present  has  been 
that  the  component  parts  of  a  locomotive  might  be  so  designed 
as  te  permit  the  assemblage  of  tires  for  a  certain  engine  on 
the  mere  mention  of  its  name  and  class.  Or,  to  more  clearly 
indicate,  should  a  certain  engine  want  tires,  look  at  her  number 
and  class,  as  defined  by  the  headlight,  badge  plate  and  other 
accessories,  go  to  the  tire  rack,  pick  the  tires  out,  and  apply  them 
without  the  consideration  of  a  mistake  or  the  use  of  a  gauge, 
no  matter  how  visionary  and  elusive  certain  underlying  factors 
in  ihe  said  application  might  be. 

This  is  an  important  consideration  with  the  majority  of  rail- 
roads, and  it  should  be  so  viewed  in  connection  with  all  of  them, 
because  tire  setting,  or  properly  "spacing,"  is  a  vital  problem 
which  cannot  be  too  lightly  approached.  Improper  spacing  means 
cut  flanges,  distorted  rods,  and  many  other  manifestations  which 
are  inimical  towards  successful  locomotive  maintenance.  If 
improper  spacing  is  in  evidence  it  must  be  due  to  the  men  or  to 
the  shop  which  sets  the  tires,  and  if  the  evil  of  improper  spacing 
must  continue,  then  corrective  measures  must  be  looked  for  m 
a  scheme  of  tire  setting  which  will  render  the  process  entirely 
mechanical,  and  which  in  itself  will  effectually  safeguard  against 
any  possibility  of  error,  no  matter  how  careless  may  be  the  atti- 
tude in  which  the  work  is  approached.  The  idea  in  brief  is  to 
make  standard  the  dimensions  between  the  inside  and  outside 
faces  of  driving  wheel  rims  for  each  of  the  various  classes  of 
locomotives  which  the  road  may  have,  and  in  a  similar  manner 
standardize  the  boring  of  the  tires,  so  that  when  applied  they 
must  be  to  transverse  gauge  and  properly  spaced  without  the 
necessity  of  any  measurement. 

This,  of  course,  implies  that  the  tires  will  be  "lipped."  There 
must  be  an  offset  to  the  bore  on  the  outer  face  of,  say  J^  in. 
wide  by  ^  in.  deep,  and  this  will  aflford  something  to  come  up 
against  the  outside  face  of  the  driving  wheel  center  rim  when 
the  tire  is  slipped  on  the  latter  to  position.  All  that  is  necessary 
under  such  an  ideal  condition  is  to  heat  the  tire  and  apply,  and 
no  need  to  run  around  the  engine  with  gauges  to  see  that  the 
various  tires  are  spaced  in  accordance  with  existing  instructions. 

No  argument  is  necessary  in  regard  to  the  desirability  of  this 
feature,  and  it  could  no  doubt  in  time  be  brought  about,  but  the 
obstacles  in  the  way  are  worthy  of  consideration.  The  matter 
of  standardizing  the  tires  presents  few,  if  any.  difficulties,  but 
the  opposite  is  the  case  when  the  center  itself  is  taken  under 
consideration.  For  instance,  assuming  a  railroad  of  doubtful 
age  with,  say,  1,500  locomotives.  To  enjoy  possession  of  that 
amount  of  power  the  road  must  have  been  in  existence  for 
many  years.  Its  locomotives  must  necessarily  have  cast  iron 
centers,  some  steel  centers,  maybe,  but,  at  all  events,  old  centers 
of  the  utmost  variety  in  design.  They  were  all  evolved  with  the 
simple  idea  of  a  rim  faced  straight  across  the  top  for  the  recep- 
tion of  the  tire,  the  setting  of  the  latter  in  relation  to  its  mate 
on  the  corresponding  wheel  across  the  engine  to  be  entirely  at 
the  discretion  of  the  persons  applying  it.  In  some  cases  after  a 
tire  had  been  applied  it  would  hang  over  the  outside  face  of  the 
rim  possibly  ^  in.,  while  in  other  cases  it  would  be  flush  or 
maybe  inside  the  rim.  These  discrepancies  may  well  illustrate 
that  existing  centers  do  not  lend  themselves  readily  to  standardi- 
zation following  the  lipped  tire  idea. 

To  bring  this  latter  about,  when  the  locomotive  is  in  receipt 


of  Luch  repairs  where  the  wheels  are  removed  it  is  necessary  to 
take  each  pair  of  the  latter  to  the  lathe  and  face  entirely  off 
the  outside  of  the  rim  sufficient  metal  to  compensate  for  the 
width  of  the  lip  to  be  left  on  the  tire.  In  other  words,  presum- 
ing that  the  tires  are  a  standard  width  of  4  in.,  and  the  width  of 
lip  considered  best  is  ^  in.,  then  the  portion  of  the  tire  above 
the  lip  must  be  35^  in.  wide,  this  portion  representing  its  shrink- 
age or  bearing  surface.  If  the  top  of  the  wheel  center  were  also 
4  in.  wide  it  would  be  a  comparatively  easy  matter,  at  first 
thought,  to  face  the  necessary  ^g  in.  off  the  outside  face  of  the 
rim,  thus  allowing  the  tire  to  bring  the  inner  edge  of  its  lip 
against  that  surface,  and  provide  an  even  35^  in.  shrinkage  area 
for  both  tire  and  center. 

On  this  erroneous  and  fallacious  presumption  the  promoters 
of  this  idea  would  no  doubt  base  their  claims,  but  the  significant 
fact  arises  that  scarcely  one  wheel  center  in  one  hundred,  espe- 
cially on  an  engine  some  years  of  age,  will  permit  such  treat- 
ment. In  the  first  place  the  distance  between  the  inner  faces 
of  rims  on  a  single  pair  of  wheels  will  always  be  found  ex- 
cessive, and  this,  of  course,  if  no  other  obstacle  intervened, 
would  detract  so  much  from  the  bearing  surface  of  each  tire. 
Supposing  this  discrepancy,  for  instance,  equaled  a  total  of  yi 
in.,  and  this  is  nothing,  as  differences  of  l]4  in.  have  been  noted, 
then  each  tire  would  be  deprived  of  }i  in.  bearing.  To  this 
also  must  be  added  the  ^  which  must  be  faced  from  the  out- 
side of  the  rim  in  order  that  the  lip  of  the  tire  may  come  up 
solid  against  it,  or,  with  a  4  in.  tire,  its  bearing  or  shrinkage 
area  is  reduced  to  3}i  in.,  an  insufficient  surface  to  hold  it  prop- 
erly where  heavy  braking  is  in  evidence. 

The  question  of  the  discrepancy  in  dimensions  between  the 
inner  faces  of  center  rims  is,  however,  the  least  of  the  obstacles 
which  will  be  encountered.  The  facing  of  the  outer  rim  is  a 
far  more  serious  proposition  for  two  reasons.  First,  if  the 
centers  are  too  far  apart  it  will  mean  a  very  heavy  cut  to  be 
taken  from  the  rim.  Under  ideal  conditions  in  this  treatment 
it  would  be  5^  in.,  but  in  the  face  of  primary  improper  center 
spacing  it  might  arise  to  even  i  in.  Comment  in  this  case 
is  superfluous,  because  it  will  be  readily  appreciated  that  one 
inch  removed  from  the  outside  of  a  center  rim  would  take  the 
cut  into  the  spokes  themselves,  and  weaken  the  center  to  the 
point  of  uselessness.  It  may  be  said  here  that  in  almost  every 
instance  where  this  general  scheme  has  been  attempted  such  a 
condition  arose.  In  some  thousand  or  more  centers  examined 
on  one  occasion  there  was  not  one  so  placed  on  the  axle  that  a 
mere  3/s  in.  faced  down  would  bring  the  lipped  tire  to  gauge. 
It  was  always  much  more  than  this;  in  some  instances  twice 
as  much. 

The  second  obstacle  is  this :  some  driving  wheel  centers  have 
a  very  high  counterbalance,  extending  ir  fact  to  even  with  the 
top  of  the  rim.  The  ordinary  tire  slips  over  this,  of  course,  to 
its  proper  position  on  the  center,  but  the  lipped  tire  will  not 
do  so.  In  facing  down  the  outside  of  a  rim  with  this  form  of 
counterbalance  it  will  be  readily  appreciated  that  a  tremendous 
amount  of  metal  must  be  turned  off  the  top  of  the  latter,  other- 
wise the  tire  could  not  be  applied.  This  turning  would  disturb 
the  weight  of  the  counterbalance  to  an  appreciable  extent,  and 
it  would  also,  in  the  instance  of  the  design  of  the  majority  of 
wheels,  expose  the  core  also. 

From  what  has  been  said  it  will  be  appreciated  that  it  would 
be  difficult  if  not  impossible  to  apply  a  standard  tire,  4  in.  wide, 
with  a  ^  in.  lip,  to  existing  wheel  centers.  While  it  might  work 
in  seme  instances  by  sacrificing  the  strength  of  the  center,  in 
go  per  cent,   of  cases  it  will  not,  no  matter  what  sacrifices  be 
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made.  It  goes  without  question  that  the  idea  is  beyond  re- 
proach. With  the  centers  properly  faced,  and  the  tire  properly 
lipped,  new  tires  would  be  self-adjusting  in  regard  to  opposite 
sides  of  the  engine  immediately  on  application,  and  no  chance 
for  error  could  possibly  exist  in  performing  the  important  op- 
eration known  as  tire  spacing. 

There  is  no  doubt  but  that  improprieties  in  this  latter  regard 
are  responsible  for  more  cut  driving  tire  flanges  than  any  other 
cause,  and  this  is  what  the  lipped  tire  idea  is  fundamentally  in- 
tended to  correct.  It  is  to  take  the  matter  of  measurement  en- 
tirely away  from  the  roundhouse  or  back  shop  forces  who  are 
charged  with  the  application  of  the  tires  by  a  construction  of 
both  the  tires  and  center  which  in  combination  must  insure  that 
the  former  go  exactly  to  their  proper  position  on  the  center,  and 
the  operation  of  tire  setting  so  simplified  that  it  could  be  en- 
trusted to  the  commonest  form  of  labor. 

Belore  any  railroad  attempts  this,  hov/ever,  it  would  be  more 
to  the  point  to  have  the  centers  gauged  for  their  distance  apart 
on  every  engine  of  the  railroad  as  a  preliminary.  This  is  a 
mucn  cheaper  and  much  more  common-sense  plan  than  to  have 
the  master  mechanics  cutting  the  wheel  centers  to  pieces  in  the 
attempt  to  follow  instructions  which  could  not  possibly  be  ap- 
plied to  cover  all  cases.  If  it  is  found,  following  this  inspec- 
tion, that  the  large  majority  of  centers  through  inequalities  in 
design  do  not  admit  of  standardization,  then  the  entire  matter 
should  be  discarded  until  the  existing  wheel  centers  have  been 
redesigned  to  meet  the  proposed  new  conditions. 

With  redesigned  wheel  centers  properly  spaced  in  relation  to 
one  another  on  the  same  axle,  and  with  rims  s%  or  4  in.  wide, 
requiring  no  treatment  on  the  outside  face  of  the  rims,  con- 
ditions become  at  once  ideal,  as  the  question  of  machining  the 
tires  is  nothing. 


NEW  SELF-DISCHARGING  HOPPER  BALLAST  CAR 


PENNSYLVANIA  EQUIPMENT  FOR  1910 


The  locomotive  equipment  ordered  by  the  Pennsylvania  Rail- 
road with  its  controlled  and  subsidiary  lines  during  1910  is  of 
special  interest  in  the  illustration  afforded  of  the  requirements  of 
an  up-to-date  system  and  the  quality  of  power  necessary  to  meet 
them.  In  the  following  list  the  locomotives  listed  are  those  in- 
tended for  the  Pennsylvania  Railroad,  including  the  W.  N.  Y. 
&  P.  Ry.  and  the  P.  &  N.  W.  R.  R. : 


No.  Cylinders. 

80  24"       X  28" 

84  24"        X  28" 

16  18^"  X  24" 

8  20"        X  24" 

66  84"        X  26" 


Eng.  Wt.  Type.  S.  or  C. 

238,300  2-8-0  Simple 

238,300  2-8-0  '' 

116,500  0-4-0 

114,100  0-6-0  " 

272,000  2-6-4 


Builder. 
Baldwin 
P.  R.   R.   Co. 


For  the  Philadelphia,  Baltimore  and  Washington  Railroad  the 

locomotives  ordered  were  as  follows : 

No.  Cylinders.  Eng.  Wt.  Type.       S.  or  C.  Builder. 

6  20"  X  24"  144,100  0-6-0         Simple         P.   R.  R.  Co. 

1  22"   X  26"  214,600  4-4-2 

6  24"  X  26"  272,000  2-6-4 

It  will  thus  be  noted  that  a  total  of  207  locomotives  was  or- 
dered, 127  of  which  were  built  by  the  Pennsylvania  Company  at 
its  Juniata  shop.  The  car  equipment  ordered  is  also  worthy  of 
special  mention,  comprising  a  total  of  266  coaches,  combination, 
express,  baggage  and  mail  cars,  and  883  freight  cars.  Of  'he 
first  mentioned  equipment  the  Pennsylvania  Company  built  17 
baggage-mail,  25  baggage  and  5  dining  cars  at  its  Altoona  car 
shops,  and  the  company  also  took  care  of  the  construction  of 
over  600  of  its  new  freight  cars. 


Notwithstanding  the  Many  Adverse  Conditions  with  which 
the  railroads  had  to  struggle  in  1910,  their  new  construction  work 
compares  favorably  with  that  of  the  past  two  years  as  a  total  of 
over  4,000  miles  was  added  as  against  3,700  in  1909,  and  3,200  in 
1908.  As  compared  with  the  average  for  the  past  ten  years,  how- 
ever, the  showing  is  not  so  favorable,  there  being  a  decrease  of 
approximately  seven  hundred  miles.  The  receivership  record 
indicates  very  little  financial  difficuhies  during  the  year,  the 
number  of  roads  involved  being  only  seven,  with  a  total  length 
of  735  miles. 


BUENOS    AYRES    WESTERN    RY. 


On  the  Buenos  Ayres  Western  Railway  system,  which  consists 
of  1,460  miles,  5  ft.  6  in.  gauge  track  in  Argentina,  fifty  self- 
discharging  hopper  cars  of  an  entirely  new  design  are  now  being 
introduced  into  service  for  ballasting  purposes.  The  scarcity  of 
labor  in  that  country  at  certain  times  of  the  year  had  much  to  do 
in  influencing  the  design,  which  had  for  the  principal  end  in  view 
an  arrangement  which  would  require  the  minimum  of  attention  in 
its  operation.  These  cars  exhibit  considerable  variation  from 
the  usual  foreign  constructive  ideas  in  this  regard  and  many 
details  can  be  recognized  which  are  closely  akin  to  distinctive 
American  practice. 

This  latter  is  particularly  noticeable  in  the  trucks.  These  are 
of  the  plain  arch  bar,  or  diamond  frame  type,  a  construction 
which  is  fast  supplanting  the  time-honored  rigid  pedestal  ar- 
rangement which  has  heretofore  been  so  prominent  abroad  even 
in  instances  of  exceedingly  long  wheel  base.  The  arch-bar  truck 
is.  In  fact,  standard  on  all  railroads  of  the  Argentine  republic. 
With  the  exception  that  the  trucks  were  specified  by  the  railroad 
company,  the  design  was  accepted  after  a  competition  between 
several  of  the  leading  rolling  stock  manufacturers,  and  in  which 
the  Leeds  Forge  Co.,  Limited,  of  Leeds,  England,  were  awarded 
the  contract. 

The  salient  feature  of  the  new  design  lies  in  the  fact  that 
each  of  the  cars  is  arranged  to  discharge  its  contents  in  what- 
ever direction  is  required,  whether  at  one  side  or  the  other,  in 
the  center,  or  in  different  directions  simultaneously,  and  so  that 
the  rate  of  discharging  can  be  regulated  and  stopped  when  re- 
quired. The  arrangement  of  the  doors  is  clearly  shown  in  the 
photo  taken  underneath  the  car  after  one  of  the  trucks  had  been 
removed,  and  also  the  side  and  center  chute  plates  removed  from 
the  nearest  doorway.  In  the  far  doorway  these  chute  plates  have 
been  left  in  position,  and  they  consequently  obscure  the  view  of 
the  side  doors.  It  will  be  seen  that  each  set  of  doors  can  be 
opened,  regulated  and  closed  independently  of  the  others ;  that  the 
operating  gear  is  extremely  simple,  that  it  is  not  likely  to  get 
out  of  order,  and  is  therefore  economical  in  upkeep.  The  open- 
ing and  closing  of  the  doors  and  the  amount  of  material  deposited 
is  entirely  under  the  easy  control  of  the  operator  standing  on 
the  platform  of  the  car. 

The  cars  are  of  all  steel  construction  with  underframes  of  the 
Leeds  Forge  Co.'s  pressed  steel  pattern.  The  arrangement  of 
the  side  and  corner  stakes,  assisted  by  the  diagonal  bracing  be- 
tween the  frame  and  hopper  body,  provides  the  maximum  of 
strength  and  rigidity,  and  in  the  event  of  damage  to  the  car  the 
parts  show  unusual  accesibility  for  removal.  It  will  be  noted 
that  the  underframe  is  braced  with  exceptional  strength  at  the 
end  sill,  for  a  car  intended  for  this  purpose,  and  that  the  unaer- 
frame  construction  in  general  has  been  worked  out  with  an  entire 
absence  of  complication. 

The  cars  have  each  a  cubical  capacity  of  880  ft.,  sufficient  for 
a  working  load  of  89,600  lbs.,  and  the  weight  light  is  35,840  lbs. 
The  length  over  buffers  is  34  ft.,  iij4  i"-;  over  end  sills,  31  it.  3 
in. ;  height  over  all,  9  ft.,  and  width,  10  ft.,  8  in.  The  buffer 
height  unloaded  is  41  in.  The  trucks  have  3i  in.  steel  tired 
wheels  of  66  in.  wheel  base,  and  are  spaced  21  ft.  9  in.  from 
center  to  center.  The  inside  dimensions  of  the  hopper  or  oody 
are  length  23  ft.,  and  width  10  ft.  6  in.  The  wheel  diameter  is 
33  in. ;  truck  wheel  base  5  ft.  6  in.,  and  total  wheel  base  27 
ft.  3  in. 

The  distribution  of  materials  by  this  car  leaves  nothing  to  be 
desired,  and  it  can  be  regulated  to  a  nicety  at  whatever  speed 
the  car  is  propelled.  The  leveling  of  the  ballast  which  remains 
after  unloading  can  be  readily  handled  by  two  or  three  men 
which  implies  a  heavy  reduction  in  the  construction  force  ordi- 
narily employed  in  connection  with  the  former  methods  in  vogu« 
for  unloading. 
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SELK-DISCHAKGING   HOPPER  BALLAST  CAR   SKLECTED  FROM  COMPETITIVE   DESIGNS    SUBMITTED   BY   VARIOUS   EUROPEAN    BUILDERS. 


ARRANGEMENT    OF    DOOR-OPERATING    MECHANISM    AS    VIEWED  WITH  CAR  INVERTED,  AND  ITS  CENTRALIZED  CONTROL  FROM  PLATFORM. 


New   Frisco  Locomotive   for   Pusher  Service 


THE    FIRST    2-8-8-2    TYPE    TO    BE    PRODUCED    BY   THE   AMERICAN  LOCOMOTIVE  COMPANY  EMBODIES  A  NEW 
DEPARTURE    IN    STEAM    PIPE    ARRANGEMENT   WHICH    IS    OF    PARTICULAR    INTEREST. 


The  rapid  growth  in  favor  of  the  Mallet?  locomotive  has  served 
to  establish  as  truths  many  items  of  design  which  had  hitherto 
been  largely  viewed  on  a  speculative  basis,  or  at  least  as  still  in 
the  experimental  stage.  Promiiient  in  this  connection,  where 
doubt;  has  been  succeeded  by  approval,  is  exhibited  in  boiler  de- 
velopment which  this  type  of  locomotive  logically  brought  about 
with  its   adoption   into  American   practice. 


in  any  way  disturbing  the  inside  pipe.  This  arrangement  pos- 
sesses several  very  distinct  advantages,  aside  from  the  uniform 
temperature  of  the  pipes  which  it  insures.  In  cases  where  be- 
cause of  the  length  and  size  of  th'j  boiler- the  ordinary  arrange- 
ment of  outside  steam  pipes  interieres  with  the  view  of  the  en- 
gineer, this  new  idea  offers  a  sati.sfactory  solution  of  the  diffi- 
culty.    It  also  simplifies  construction   as  the  necessity  for  using 


HEAVY     MALLET    LOCOMOTIVE    FOE    FRISCO    LINES. 


Previous  to  1904,  when  the  first  Mallet  made  its  appearance  on 
the  Baltimore  and  Ohio,  the  opinion  was  generally  shared  that 
tubes  over  20  ft.  long  would  prove  impracticable  and  that  the 
limit  of  heating  surface  had  been  leached  in  approximately  4,000 
sq.  ft.  The  performance  of  this  pioneer  example,  however,  which 
was  carefully  observed  for  some  three  years,  demonstrated  that 
long  tubes  could  be  adequately  maintained,  and  served  to  set  at 
rest  many  other  misgivings  as  well.  The  Frisco  engine  by  the 
American  Locomotive  Company,  herein  illustrated,  has  24  ft. 
boiler  tubes  and  5,161.8  sq.  ft.  total  heating  surface.  Although 
fire  engines  of  the  order  are  equipped  with  the  Street  locomotive 
stokers  it  is  an  example  of  a  very  large  boiler  sufficiently  free 
steaming  to  permit  it  being  fired  without  the  aid  of  any  me- 
chanical appliance. 

It  is  interesting  to  compare  the  boiler  of  this  locomotive  with 
that  of  the  Chesapeake  and  Ohio  Mallet  which  was  described 
and  illustrated  in  another  issue,*  and  from  the  points  of  simi- 
larity it  becomes  quite  evident  that  confidence  is  now  firmly  es- 
tablished in  what  may  be  called  the  prevailing  design  for  this 
type  of  power.  The  24  ft.  boiler  tube,  examples  of  which  also 
exist  on  the  Delaware  and  Hudson  and  Chesapeake  and  Ohio 
railroads  in  addition  to  this  Frisco  locomotive,  are  of  the  great- 
est length  yet  applied,  and  the  results  from  their,  use  will  no 
doubt  be  awaited  with  interest.  There  is,  however,  little  un- 
certainty regarding  the  final  conclusions,  as  from  what  can  be 
learned  where  the  engines  are  in  service  does  not  indicate  flue 
troubles  out  of  the  ordinary. 

The  most  interesting  feature  of  this  latest  design,  however,  is 
in  the  arrangement  of  steam  pipes  to  the  high  pressure  cylinders. 
It  will  be  noted  that  these  are  run  inside  the  boiler  instead  of 
outside,  which  latter  is  representative  of  the  general  treatment 
of  this  part  in  articulated  compound  locomotives.  The  new  de- 
parture was  made  possible  through  the  presence  of  a  combustion 
chamber  in  the  boiler  which  allows  space  bet-ween  the  tubes  and 
the  shell  of  the  boiler   for  the  introduction  of  the  pipes. 

As  indicated  on  the  drawing  the  pipes  are  in  two  sections,  the 
interior  one  being  connected  to  a  "T"  head  which  is  in  turn 
connected  to  the  throttle  pipe.  The  outside  section  consists  of 
a  copper  pipe  fitted  with  an  elbow  at  either  end,  and  has  a  ball 
joint  connection  with  the  lower  end  of  tkc  inside  pipe  and  also 
with  the  cylinders.  The  construction  is  such  that  this  section 
can  be  readily  removed   when   desired   without   the  necessity  of 


the  special  design  of  cast  steel  dome  employed  in  previous  Mal- 
let engines  is  obviated. 

Particular  interest  attaches  to  (his  engine  as  it  is  the  first  out- 
put of  the  2-8-8-2  type  to  be  produced  by  the  American  Locomo- 
tive Company.     Seven  engines  of  the  design  were  built,  five  of 


•See  page  471.  December,  1910. 


ARRANGEMENT    OF    STEAM    PIPES. 

which  will  be  put  into  service  on  the  Kansas  City,  Fort  Scott 
&  Memphis  Ry.,  and  two  on  the  St.  Louis  and  San  Francisco 
R.  R.  of  the  Frisco  system.    The  total  order  for  equipment  also 
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included  hvclvc  consolidations   for  the  New  Orleans,  Texas  and  PROPER  INSTRUCTION  ASSISTS  EFFICIENCY 

Mexico  R.  R.     These  latter  engines  have  a  total  wcifilit  in  work-  

ing  order  of  242,000  lbs.,  and  weight  on  drivers,  ig8,ooo  lbs.    The  H.   M.  Fitz 

cylinders  are  26  x  30  in,  and  the  locomotives  have  a  theoretical  

maximum  tractive  power  of  45.150  lbs.     They  are  a  straightfor-  x,,,,  ,n^p,„y„  .^c  not.  as  a  rule,  given  the  consideration  and 

ward  design  of  the  2-8-0  type,  except  that  they  are  equipped  with      assistance  they  should  have;  they  are  employed  and  turned  loose 
Cole  superheaters  of  the  s.deheader  type.  i„  ^Uc  shop,  and  told  to  "go  after  it."   The  system  being  worked. 

The  Mallet  locomotives  are  intended  for  pusher  service.  They  the  ideas  put  into  practice,  etc.,  are  left  to  the  new  employee  to 
are  designed  to  handle  1,950  tons  en  a  VA  per  cent,  grade  at  a  karn  for  himself,  sometimes  through  a  fellow- workman  who 
speed  of  5  miles  per  hour,  and  i.Goo  tons  on  the  same  grade  at  may  misconstrue  or  misinterpret  the  various  means  by  which  the 
10  miles  per  hour.  The  maximum  grade  on  which  they  will  op-  employer  is  seeking  efficiency.  No  matter  what  shop  or  busi- 
erate  is  2.3  per  cent.,  and  on  this  grade  they  are  expected  to  ness  it  may  be,  or  what  system  may  be  in  vogue,  when  new 
haul  1,230  tons  at  a  speed  of  5  mihs  per  hour,  or  to  make  a  speed  employes  enter  its  service  they  immediately  become  part  of  the 
of  10  miles  per  hour  on  the  same  grade  with  1,000  tons.  They  organization,  therefore  the  methods  should  be  explained  to  them 
.re  designed  to  pass  through  curves  of  a  minimum  of  10  degrees.      by  one  who  is  thoroughly  posted  and  acquainted  with  the  system. 

Following  the  practice  in  a  number  of  recent  engines  of  this  With   a    railway   company   that   is   working   a    bonus   system, 

type  built  by  this  company  the  reach  rod  to  the   valve  gear  is      everything   pertaining  to   that   system,   its   merits,    why   it   is   a 
located  on  the  center  line  of  the  engine,  and  is  connected  to  a      paying  proposition  to  the  men  as  well  as  to  the  company,  its 

downward  extending  arm  in  the  center  of  the  main  reverse  shaft  advantages  to  all  classes  of  labor  over  the  day  work  system,  is 

by  a  universal  jomt.  explained  to  all  the  employes  that  the  system  affects,  cspcciallv 

The  general  dimensions  are  as  icllows:  to  the   new  employes.     For  instance,   a  new  mechanic  is  going 

GENERAL  DATA.  to  work )  it  is  possible  that  he  has  been  working  in  a  shop  where 

Se^'ice'V.\\V.V.\'.\V.'.\V.\\V.\\\\V.V.'.\\\V.\\\V.\\\\'.\\.\.*  ."..Pusher      ^^"^  ^^^^  ''"'^  °^  "°  System  at  all.     This  new  man  is  directed 
-""K- ■• Bit.  coal      to  the   bonus  demonstrator,  who   explains  the  bonus  system  to 

I  ractive  DOwer g3  300  jtjs  ...  .        ,  ,  -^ 

Weight  in  working  order '. '. .  '...'.'.".'.". 418000  lbs'  '"m  in  a  manner  as  Simple  as  possible,  the  meaning  of  "bonus 

WeilS?  o?^;;::W;ende;  in  wo^kinV  order::::::::::;:::;  J^S  1^^:  ^"^  efficiency,-  how  it  benefits  the  individual  by  practising  econ- 

Wheel  base,  driving 15  ft.  6  in.  omy,  and  by  doing  good  work,  how  the  individual  is  rewarded 

Wheel  base,  total   66  ft    8  in         j-        i  ■  ^  iv     , 

j  Wheel  base,  engine  and  tender ;..;.'85  ft.  6%  in.       '°'"  "'^  extra  efforts,  and  he  IS  shown  that  it  means  dollars  to 

:  RATIOS.  him  to  do  fast  and  accurate  work. 

SVi"h?t"\ctivreffi'rt.r''.°.^'::::::::::::::::::::::::::::::::;5:oi      Promptness  to  commence  work,  and  working  right  up  to 

Tractive  effort  X  diam.  drivers  -^  heating  surface oioSS  quitting  time,  has  never  been  considered  seriously  by  most  em- 
Total  heating  surface  -^  grate  area 68.45  ,  1^1  ,      -i    ,  ,  ,  ..... 

Firebox  heating  surface -^  tofal  healing  surface,  % 6.11  ployes,    although   it   has   by   somc   employers,   and   it    should   be 

^^l:Qu'7V^J-^::lii^':::^,':'!''':: :::;;::;:::::::::::::: -.Zf,  explained  in  a  very  forcible  manner  just  what  it  means  to  the 

yohime  equivalent  simple  cylinders,  cu.  ft 25.50  employee  as  well  as  to  the  company  to  waste  any  part   of  an 

Total  heating  surface  -H  vol.  equiv.  cylinders 202.42  i ■..         ^         ,       j  ,  .  .        ,  .  . 

Grate  area  -=-  vol.  equiv.  cylinders S.95  "Our,  as  it  not  Only  decreases  the  entire  plant  s  output,  but  also 

CYLINDERS.  lowcrs   thc   individual's  efficiency,  therefore  this  wasted  time  is 

Kind    .Articulated    compound  .  , 

Diameter   o/;/.   and  30  in.  an    £^"31   money   loss. 

"'"^  ^''  '"■  There  was  a  time,  and  it  still  exists  in  some  shops,  where,  in- 

VALVES.  ,         -       ,  ,   •  , 

Kind,  H.  P Piston  stead  of  the  employes  taking  advantage  of  every  minute  during 

cfeat'est '  travel' ' : : '. '. '. '. '. '. '. '. '. '. '. '. '. '. '. '. '. '.  I'.'.'.'.'.]'.'.'. '. '. '. '. '. '. '. '. '. '. '.'.'.'..'.'.'. '.  '.'.6 'in.  working  hours,  and  accomplishing  as  much  as  possible,  the  jobs 

Outside  lap,  H.  P 1  in.  are    stretched    all    they    can    be,    in    order    to    work    overtime. 

Outside  lap,  L.  P 1  in.  „,.  ,  •       .  .      ■  ,  ,      ,  , 

Inside  lap 5/16  in.  1  his,  of  coufse,  IS  done  to  increase  the  pay  checks;  the  em- 
Lead  in  full  gear 3/16  in.  plover's  interests  are  rarely  considered.     Overtime  from  necessity 

WHEELS.  r  . 

Driving,  diameter  over  tires 57  in.  IS  not  good  practice  at  best,  and  should  be  discouraged  in  order 

Driving,  thickness  of  tires 3J^   in.  ,.„       „    i        .,     ..         j      i    ■         ^      j  ^  ^  j  i 

Driving  journals,  main,  diameter  and  length 10  x  12  in.  to  waylay  that  underlying  tendency  to  create  and  work  overtime, 

Driving  journals,  others,  diameter  and  length 9  x  12  in.  aj,j    gy^^y   effort    should   be   made   to   clearly   explain    that   by 

tneine  truck  wheels,  diameter dtj  in.  .  ■  ,,         ,  ,  • 

Engine  truck,  journals 6}4  x  12  in.  takins;   advantage   of   the   alloted   v/orking   hours,   the   increased 

TSuuck,'joUr;^i'T''";;::;::;;:;;::;:;;::;::::;::;:6K'x'i2ln:  efficiency  win  warrant  the  payment  of  a  bonus  equal  to  the 

BOILER.  _  amount  received  were  overtime  worked.     Tools  that  are  not  in 

Style      Conical         ,       ,  ,.     ,  ,  ,  ... 

Working  pressure  200  lbs.  the  best  of  shape  are  not  expected  to  be  continued  in  service; 

Outside  diameter  of  first  ring ioAj; " '  •SJ?/  -iJ'  3"  air  motor  with  leaky  valves  is  wasting  money  at  both  ends 

Firebox,  length  and  width 120H  x  90^   in.  -'  a  j 

Firebox  plates,  thickness  H  and  '/i  in.  until  it  IS  repaired,  and  unless  this  fact  is  impressed  upon  the 

TX^s°''mmbe'r  anTouts'ide'diame"t;;;:;;:;::;::;:::;:;:::::;:34^^       i";  average  mechanic,  he  win  honestly  believe  that  he  is  doing  his 

Tubes,  length .24  ft.  j^jy  [,„  trying  to  get  along  with  tools  that  partly  do  the  work, 

Heating  surface,  tubes 4817.1  sq.ft.  ,       "^     .,,,■'*,      ^„    .         **  f         J 

Heating  surface,  firebox S1S.7  sq.  ft.  but  Will  lower  the  efficiency. 

Hellini  surfire!  ?otai '."''."' / : J : : : f .' : : : ; : : : . . ; : : : ; ; : : : : : ." : : '.^y^ts  II  n.      auo  when  an  employee  resigns  it  is  wen  to  find  out  why  h. 

Grate  area 75.4  sq.  ft.  q^jt^  j^d  there  are  times  when  the  employer  profits  by  knowing. 

Smokestack,   diameter    18   in.  .  ,   .  ... 

Smokestack,  height  above  rail 15  ft.  9  5/16  in.  It  IS   surprising  the   many   different   reasons   employes   give   for 

■   "^  '  ■  ,„  ■       u  leaving;  the  usual  reason  is  money.     In  one  instance  a  mechanic 

Prame  13  in.   chan.  °  ' 

Wheels,  diameter 33  in.  worked  three  days,  and  when  informed  that  his  rate  was  40  cents 

^^?^l^^y'"^^}!""'^:::::::::::::: :::::::::::■  ::::::^too(^l^.  per  hour  he  caiied  for  his  time,  it  was  found  that  this  man 

Coal  capacity  10  """  -yvas  1  ated  at  42  cents  the  last  place  he  had  been  employed,  and 

— ^—-^^— —————— -  wanted  the  same  rate  here.    He,  being  a  new  man  and  a  good, 

steady  workman,  although  knowing  he  was  working  under  the 

The  Requirements  of  Applicants  for  Apprenticeship  on  the  bonus    system,    did    not    realize    its    merits.     His    efficiency    for 

Santa  Fe  are  not  rigid,  nor  do  we  inquire  particularly  into  the  the  three  days  figured  him  $3.60  bonus  in  addition  to  his  regular 

boy's  life  or  character,  neither  4o  we  require  character  letters.  pgy^  or  j2  cents  per  hour  bonus,  making  his  pay  52  cents  per 

If  the  boy  has  been  through  the  fifth  grade  of  the  public  schools  hour  instead  of  forty.     This  being  explained  to  him,  also  that 

and  is  strong  physically,  and  apparently  bright,  we  give  him  a  jt  ^as  possible  to  do  even  better,  he  returned  to  work,  and  did 

trial,  and  in  the  first  six  months  our  shop  and  school  instructors  even  better  than  he  did  at  first. 

are  able  to  determine  his  fitnes  or  the  trade  he  is  indentured  to  To  teach  the  system  that  is  being  worked  and  which  the  em- 
learn. — F.  W.  Thomas,  Supervisor  Apprentices,  A.,  T.  &  S  ployes  are  expected  to  follow,  and  the  economy  they  are  to 
F.  Ry  practise,  assists  efBciency. 


The  General  Oil  House  of  the  Santa  Fe 


THE  LARGEST   INSTALLATION   YET  TO   BE   MADE   IN  THIS  COUNTRY  HAS  RECENTLY  BEEN  COMPLETED  AT 
TOPEKA,   KANS.,   ON   THE  ATCHISON,   TOPEKA  &   SANTA  FE  RAILWAY.     SELF  MEASURING  OIL  PUMPS 
CAPABLE   OF    TRANSFERRING    300,000    GALLONS    IN  TEN  HOURS  PROVIDE  SUFFICIENT  CAPAC- 
ITY   TO    TAKE    CARE    OF    OIL    DISTRIBUTION    FOR    THE    ENTIRE    RAILROAD    SYSTEM. 


In  the  general  betterment  of  existing  shop  facilities,  which 
has  been  such  a  prominent  feature  in  connection  with  railroad 
operation  during  the  past  few  years,  the  very  necessary  adjuncts, 
oil  storage  and  distributing  plants,  have  not  by  any  means  been 
neglected.  Although  the  development  of  these  structures  has 
probably  not  progressed  with  the  rapidity  so  characteristic  of 
machme  and  erecting  shop,  or  even  roundhouse  rehabilitation, 
still  much  has  been  accomplished  by  designers,  and  many  instal- 
lations have  been  made  which  well  illustrate  the  importance  now 
associated  with  this  particular  feature. 

One  of  the  most  elaborate  of  recent  designs  is  that  of  the  gen- 
eral oil  storage  house  of  the  Atchison,  Topeka  and  Santa  Fe  Rail- 
way, which  has  recently  been  completed  in  connection  with  that 
company's  principal  store  and  shops  at  Topeka,  Kans.  As  these 
latter  are  regarded  as  system  shops,  the  oil  house  is  also  so 
designated.  It  constitutes  the  depot  for  distribution  of  lubri- 
cating and  illuminating  oil  to  all  parts  of  the  railroad,  and  in 
its  size  and  the  completeness  of  its  detail  it  becomes  at  once  the 
finest  equipped  building  of  the  kind  as  well  as  the  largest  ever 
constructed  in  this  country,  if  not  in  the  world.  1  he  storage 
capacity  reaches  the  enormous  total  of  150,000  gallons,  this  in- 
cluding paints  and  such  oils  as  raw  and  boiled  linseed,  turpen- 
tine, etc. 

With  this  new  improved  oil  house  and  storage  plant  the  Santa 
Fe  is  enabled  to  transfer  oil  from  foreign  line  cars  to  its 
own  at  Topeka,  thereby  cutting  out  the  mileage  and  per  diem 
charges  on  foreign  cars.  Under  the  old  system  the  cars 
were  sent  to  the  farthest  point  on  the  line,  Richmond,  Cal., 
or  south  to  El  Paso  and  Galveston,  and  by  the  time  the  car  re- 
turned home  the  road  had  from  $25  to  $35  charges  covering  it. 
The  extra  expense  has  been  entirely  eliminated,  and  in  connec- 
tion with  the  new  plant  the  Santa  Fe  has  now  35  cars  of  its  own 
in  service  for  the  handling  of  headlight,  mineral,  seal,  signal, 
engine,  car  and  valve  oil. 

Before  discussing  the  installation  of  the  building,  which  is 
of  particular  interest  in  view  of  its  magnitude,  and  the  exceed- 
ingly clever  arrangement  embodied,  several  prominent  features 
in  connection  with  the  structure  itself  should  not  be  passed  un- 

^ll^'Veut  altove  Koof 
of  Huitiliug. 


340  gallons  each,  should  they  be  required.  As  at  present  con- 
stituted, however,  the  plant  is  fully  adequate  to  take  care  of  the 
entire  Santa  Fe's  system  needs   for  the  present. 

It  will  be  noted  that  the  building  is  of  absolutely  fireproof 
construction  throughout.  The  basement  is  concrete  and  the 
main    floor   reinforced    concrete.     A    covered    platform   extends 


*M««;WJWi.V;iV 


II.'MN     OR     RET.^IL     DISTRIBUTING     FLOOR. 

along  the  entire  one  side  of  the  building,  adjacent  tc  the  rail- 
road track,  and  under  this  platform  the  car  fills  are  arranged, 
connecting  by  direct  line  of  piping  with  their  respective  tanks. 
It  is  said  that  300,000  gallons  can  be  transferred  in  ten  hours 
through   the  practically   faultless   system  which  is  employed. 

The  equipment,  which  was  furnished  complete  by  S.  F.  Bowser 
Co.,  Fort  Wayne,  Ind.,  consists  of  32  rectangular  oil  storage 
tanks  made  of  heavy  black  soft  steel  of  capacities  ranging  from 
220  to  10,000  U.  S.  gallons.  Each  tank  is  dust  proof,  and  the 
general  arrangement  places  them  low  enough  to  permit  of  empty- 


I'i  VL'iit  aliove  Roof 
ol  Buildiug. 


JtiV^U.W/i^'Mii.^^'k^i^"'^*^!:^'^^'- 


Car  Fills 


ELEVATION    ON    PLAN    LINE    B-B. 


noticed.  The  construction  represents  the  most  advanced  ideas 
in  plants  of  this  description,  both  in  material  employed  and  in 
the  genera!  plan.  Despite  its  very  large  area,  50  by  150  ft.,  for 
the  building  proper,  it  will  be  noted  from  the  plans  herewith  that 
the  most  ample  provision  has  been  made  for  the  future.  The 
basement  contains  sufficient  unused  space  for  seven  additional 
tanks  of  10,000  gallons  capacity  each,  and  for  some  35  tanks  of 


ing  the  oil  into  them  through  gravity  if  required.  They  are 
equipped  with  all  nectssary  flanges  for  filling,  suction,  return, 
and  witli  vent  pipes,  also  with  a  large  manhole  to  permit  ready 
access  for  inside  inspection  or  cleaning.  The  plan  employed  to 
vent  the  tank  is  specially  interesting.  These  are  automatic  in 
action,  allowing  air  to  escape  or  be  drawn  in  when  filling  or 
emptying,  and  those   used   for   volatile  oils  have   a    special  vent 
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Plan  of  Basement 


FLOOR   PLANS   OF  THE    NEW   SANTA  FE   OIL   HOUSE   AT   TOPEKA,    KANS.,    SHOWING    ARRANGEMENT   OF   OIL   TANKS    AND   PIPING. 


pipe  run  to  the  outside  of  the  building,  and  at  a  sufficient  height 
to  insure  against  evaporation.  This  will  permit  gases  to  escape 
in  the  event  of  excessive  heat,  thus  removing  all  possibility  of 
explosion. 

Prevision  is  made  for  filling  the  largest  tanks  d'rectly  from 
the  tank  cars.  The  contents  of  each  tank  can  always  be  deter- 
mined at  once  by  the  system  of  gallonage  indicators.  These 
are  metal  faced,  one  for  each  tank  with  suitable  mountings,  and 
are  secured  to  the  storeroom  wall  over  the  basement  where  the 
tanks  are  located,  and  connected  with  the  floats  in  the  respec- 
tive tanks  by  pullies  and  flexible  cords.  This  convenient  arrange- 
ment enables  those  in  charge  to  keep  a  close  account  of  the  con- 
tents of  the  tanks  without  the  necessity  of  entering  the  base- 
ment. Each  of  the  tanks  is  white  enameled,  giving  them  a  very 
neat  and  clean  appearance. 

The  tank  data,  which  accompanies  the  drawings  herewith, 
affords  an  interesting  analysis  of  the  requirements  m  this  line 
of  a  great  railroad  system  and  is  well  illustrative  of  the  diversi- 
fied nature  of  these  requirements.  A  comparison  per  number 
with  these  tanks,  and  their  location  in  the  basement  plan,  con- 
clusively attests  to  the  ingenuity  of  the  Bowser  Company  in  de- 
termining the  various  locations.  The  grouping  is  most  effective 
and  it  has  been  secured  with  a  minimum  of  piping  which  is  re- 
markable when  associated  with  an  installation  of  such  propor- 
tions. The  data  sheet  is  also  of  interest  as  indicating  the  heavy 
oils  which  may  be  handled  in  this  manner.  This  is  all  done  by 
tiie  Bowser  Long  Distance  Self-Measuring   Pump.     In  addition 


there  are  nine  steam  pumps  through  which  oil  is  transferred 
from  one  tank  car  to  another. 

As  has  been  mentioned,  this  rapid  transfer  of  oil  from  car  to 
car  is  a  point  of  much  importance  in  connection  with  the  Santa 
Fe's  oil  distribution  system.  This  is  not  only  to  release  the  car 
promptly,  but  to  start  its  own  car  as  promptly  on  its  way  to  the 
distant  point  where  the  oil  may  be  required. 

At  these  outlying  points,  or  outside  terminals,  the  Santa  Fe 
has  what  is  known  as  the  combination  oil  and  storehouse.  It 
has  discontinued  building  the  old  style  oil  houses  separate  and 
distinct  from  the  storehouse.  Instead,  a  concrete  basement  is 
built  under  the  storehouse  platform,  ranging  from  20  to  100  ft. 
away,  connected  up  with  the  Bowser  long  distance  self-measur- 
ing pumps  and  with  the  pumps  placed  in  the  end  of  the  store- 
house, so  that  the  man  issuing  the  material  and  supplies  can  take 
care  of  the  oil  department  as  well.  By  this  arrangement  the 
first  cost  of  the  oil  house  is  eliminated  and  the  reduced  cost  of 
handling  by  reason  of  the  combination  does  away  with  the  spe- 
cial men  that  would  be  employed  to  take  care  of  the  oil  house. 
The  saving  is  from  $90  to  $100  per  month  in  this  regard. 

The  storage  tanks  at  each  outlying  station  are  in  capacity  based 
on  the  station  issues,  and  the  stock  is  replenished  monthly  from 
the  supply  car  which  is  equipped  with  a  hose  connection  allow- 
ing Ihe  storage  tank  to  be  filled  in  two  or  three  mmutes.  The 
Bowser  system  is  used  at  all  points  on  the  Santa  Fe  and  since 
their  installation  a  slight  overage  has  been  shown  for  each  of 
the  different  grades  of  oil.  Prior  to  that  time  at  the  end  of  each 
year  there  was  a  shortage  of  from  one  to  three  per  cent. 
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NAVAL  STATISTICS 


SOLID  STEEL  WHEELS 


Some  very  interesting  information  has  been  issued  by  the 
Naval  Department  in  connection  with  the  equipment  and  per- 
sonnel of  the  larger  navies  of  the  world.  This  information  bears 
the  date  of  December  i,  and  was  accurate  at  that  time. 

In  respect  to  tonnage  of   war  vessels   in  the   various   navies, 

data  is  given  for  both  the  navies  as  they  exist  at  present  and 

as  they  will  be  when  vessels  now  actually  under  construction  are 

finished.    The  latter  is  headed  "future  tonnage"  in  the  following 

table : 

Present  Tonnage.     Future  Tonnage. 

Great    Britain    1,869,168  8,173,838 

United  States       717,708  824,152 

Germany    666,035  963.845 

France     556,306  785,231 

Japan      413,291  493,671 

Russia      289,113  401,463 

Italy     819,959  327.059 

From  this  it  will  be  seen  that  although  the  United  States  now 
holds  second  place  in  total  tonnage,  it  will  be  passed  by  Ger- 
many when  ships  now  under  construction  are  completed.  Th'S  is 
due  to  the  fact  that  Germany  is  building  nine  of  the  largest  sized 
battleships  to  the  United  States  four,  and  she  is  also  building 
three  of  the  largest  size  armored  cruisers,  four  small  cruisers 
and  a  large  number  of  torpedo  boats  and  submarines,  while  our 
navy  is  building  only  torpedo  boat  destroyers  and  submarine. 

An   investigation   of   the   personnel   information    furnished   by 

these  bulletins  is  very  interesting.    In  the  following  table  is  given 

the  ratio  of  number  of  enlisted  men  and  also  of  ship  tonnage 

to  one  commissioned  officer,  which  includes  warranted  officers,  in 

the  five  principal  navies : 

Enlisted  Men.  Tons. 

Great   Britain    16.1  215 

United    States     19.8  286 

France     10  108 

Germany     10.2  118 

Japan     10.4  93 

This  table  very  clearly  indicates  how  seriously  unofficered  the 
U.  S.  navy  is  as  compared  with  other  navies,  its  ratio  in  this 
respect  being  about  25  per  cent,  less  than  Great  Britain  and  100 
per  cent,  less  than  France,  Germany  and  Japan,  as  regards 
enlisted  men. 

The  number  of  enlisted  men,  including  marines,  as  compared 
to  the  total  tonnage  of  the  various  navies,  is  given  in  the  fol- 
lowing table,  there  being  one  enlisted  man  to  the  tonnage  given : 

Tons. 

Great    Britain    16.3 

United   States    12.6 

France     10.8 

Germany     12.7 

Japan     9.9 

This  table  shows  that  England,  although  having  a  much 
greater  proportion  of  officers,  requires  fewer  enlisted  men  for 
the  same  tonnage,  and  that  Germany  and  the  U.  S.  are  about 
on  a  par  as  regards  enlisted  strength,  but  Germany  has  about 
twice  as  many  officers  as  the  U.  S.  for  the  same  number  of  men. 
Japan  and  France  apparently  seem  to  be  overmanned. 

The  tables  from  which  this  information  has  been  collected 
can  be  obtained  by  request  to  the  office  of  Naval  Intelligence, 
Navy  Department,  Washington,  D.  C. 


J.  C.  Neale. 


Railway  Accidents  in  igio. — The  report  of  the  Interstate 
Commerce  Commission  shows  that  during  the  fiscal  year  of  1910, 
227  passengers  were  killed,  as  compared  with  131  tor  the  pre- 
vious year.  There  also  was  an  increase  in  the  number  of  em- 
ployees killed  and  injured.  The  Commission  says  that  it  has 
not  yet  undertaken  to  make  a  careful  investigation  of  railroad 
accidents  because  there  is  no  appropriation  adequate  to  provide 
for  the  employment  of  a  sufficient  number  of  men  of  sufficient 
character  and  ability  to  conduct  the  inquiries.  It  is  noted  that  a 
marked  improvement  has  been  made  in  the  practices  of  rail- 
roads throughout  the  country  in  guarding  against  violations  of 
the  safety  appliance  laws. 


The  Railways  in  Argentine  will  standardize  their  freight 
car  couplings  and  replace  all  the  old  devices  at  present  in  use. 
This  will  cost  about  $2,500,000,  it  is  said. 


The  steel  wheel  is  as  logical  a  successor  to  the  cast  iron  wheel 
as  steel  rails  and  ties  are  to  the  old  iron  and  wooden  construc- 
tion. The  heavy  loads  which  freight  cars  are  now  built  to 
carry  demand  a  substitute  for  cast  iron  wheels,  and  as  this  is 
distinctly  a  "Steel  Age,"  the  natural  thing  to  do  was  to  look  to 
this  material,  which  possesses  all  the  necessary  attributes,  to  meet 
the  situation. 

That  there  is  a  limit  to  the  utility  of  cast  iron  wheels  was  the 
realization  which  came  with  the  more  powerful  locomotives, 
and  consequently  heavier  tenders  which  became  necessary  to 
haul  the  gradually  increasing  train  loads.  The  demand  for  a 
stronger  wheel  was  first  met  in  this  class  of  service  by  the  steel 
tired  wheel,  and  as  the  demands  upon  wheels  in  other  classes  of 
service  have  increased,  the  field  of  the  steel  tired  wheel  has 
broadened  until  it  is  now  common  under  passenger  train  cars  as 
well.  It  has  never  become  common,  however,  under  freight 
equipment  on  account  of  its  extremely  high  cost.  The  absolute 
necessity  of  finding  a  wheel  for  freight  service  with  the  strength 
and  wearing  qualities  of  a  steel  tired  wheel,  but  at  the  same  time 
less  expensive,  is,  therefore,  the  real  reason  for  the  existence  of 
solid  steel  wheels  to-day.  Now  that  the  solid  wheel  is  here,  it  is 
gaining  a  place  not  only  under  freight  cars,  but  in  all  exacting 
classes  of  service. 

The  only  possible  objection  to  the  substitution  of  the  steel 
wheel  for  cast  iron  in  freight  service  is  its  initial  cost,  whitti  is 
perhaps  three  to  five  times  that  of  a  cast  iron  wheel,  but  in  these 
modern  days  of  exact  accounting  and  careful  investigation  of 
costs  over  a  sufficiently  long  period  to  demonstrate  ultimate 
value,  even  this  objection  is  sure  to  be  either  altogether  removed 
or  very  greatly  discounted.  Furthermore,  in  weighing  the  cost 
of  cast  iron  wheels  against  that  of  steel  wheels,  the  item  of  loss 
resulting  from  wrecks  due  to  broken  flanges  should  not  be  lost 
sight  of.  It  is  an  indeterminate  quantity,  but  a  very  real  and 
important  one,  nevertheless.  There  are,  of  course,  conditions 
under  which  cast  iron  wheels  meet  all  requirements,  and  it  is 
doubtful  if  they  will  ever  be  displaced  by  any  other  kind  of 
wheel.    Regarding  such  cases  there  is  no  argument. 

The  only  thing  which  stands  in  the  way  of  the  universal  adop- 
tion of  solid  steel  wheels  for  the  more  exacting  classes  of  service 
is,  therefore,  the  steel  tired  wheel.  The  solid  wheel,  being  a 
more  recent  product,  will  have  to  overcome  the  prejudice  in 
favor  of  its  earlier  steel  tired  rival,  but  the  application  of  com- 
mon sense  reasoning  on  the  part  of  operating  officials  must 
eventually  overcome  this  prejudice  as  its  advantages  are  cer- 
tainly most  obvious.  The  argument  of  first  cost  is  not  appli- 
cable here,  because  a  complete  steel  tired  wheel  is  more  expen- 
sive than  a  solid  wheel.  However,  the  cost  of  re-tiring  the 
original  center  has  also  to  be  taken  into  account  when  the  cost 
of  substituting  solid  wheels  is  being  considered. 

It  is  the  belief  of  the  writer  that  in  respect  to  cost  neither  type 
of  wheel  has  any  great  advantage  over  the  other  in  the  long  run, 
and,  therefore,  the  contest  betwee.i  the  two  wheels  will  be  fought 
out  upon  the  question  of  which  is  the  safer  and  consequently 
causes  less  worry  to  the  mechanical  officials.  In  this  respect  the 
solid  wheel  has  the  advantage,  because  it  is  one  solid  piece  of 
steel  and  has  no  component  parts  subject  to  the  liability  of  be- 
coming loosened  with  the  consequent  danger  of  failure.  If  the 
tire  of  a  steel  tired  wheel  is  merely  shrunk  on  its  cast  iron  or 
cast  steel  center,  its  gripping  power  decreases  as  the  metal  wears 
away,  because  the  thinner  the  tire,  the  more  easily  it  is  heated 
by  its  friction  against  the  rail  and  the  greater  the  tendency  for 
it  to  expand  and  leave  the  solid  center.  If  the  tire  is  fastened 
to  the  center  by  means  of  bolts  or  retaining  rings,  these  are  apt 
to  become  loose  by  constant  jarring  and  thus  allow  the  tire  itself 
to  become  loose.  The  verdict,  therefore,  seems  to  be  in  favor  of 
the  solid  wheel.  It  may  require  a  good  many  years  for  the  solid 
steel  wheel  to  obtain  full  recognition  of  its  merits,  but  there  does 
not  appear  any  question  about  its  final  and  complete  triumph. 
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EFFICIENT  TWIN  AIR  JACK  FOR  CAR  REPAIRS 


NEW    YORK.    NEW    HAVEN    &   HARTKORD    R.    R. 

The  rapid  increase  in  the  weight  of  passenger  car  hoilics  dur- 
ing recent'  years  has  brouglU  with  it  certain  prolilems  in  connec- 
tion with  features  of  repair  work,  not  the  least  important  of 
which  is  the  prompt  and  satisfactory  handling  of  the  car  body 
in  the  event  of  jobs   which  necessitate  the  removal  of  a  truck. 


substituted,  and  many  ingenious  special  appliances  have  been 
worked  out  to  secure  the  ends  desired. 

A  very  interesting  exainple  of  a  powerful  twin  air  jack  is 
shown  in  tlic  accompanying  drawing  and  illustrations.  This  jack 
was  designed  at  the  South  Boston  passenger  car  inspectnon 
yards  of  the  New  York,  New  Haven  and  Hartford  Railroad,  and 
is  standard  on  that  system  for  all  truck  work  and  wheel  re- 
newal operations  wherever  access  can  be  had  to  a  compressed 
air  line.  The  detailed  drawing  clearly  indicates  the  arrange- 
ment of  the  jack  and  carrying  truck,  but  the  most  important 
feature  is  the  air  control  arrangement  which  permits  the  jack 
on  either  side  of  the  car  to  be  operated  simultaneously  by  one 
man.  This  is  secured  by  air  hose  connection  from  the  control- 
ling jack  to  the  other,  and  the  operation  is  simply  effected 
through  an  admission  and  an  exhaust  cock. 

This  useful  appliance  has  resulted  in  some  rapid  wheel  chang- 
ing on  this  road  in  connection  with  the  heaviest  equipment  and 
most  complicated  six-wheel  trucks.  The  work  is  further  facili- 
tated by  the  presence  of  a  four-track  air  hoist  for  raising  the 
truck  frame  clear  of  the  pedestals  after  being  rolled  from  under 
the  car.  The  jacks  were  built  at  the  Readville  shops  of  the 
company  and  have  proved  most  economical  as  well  as  efficient, 
not  a  cent  having  been  spent  on  them  for  repairs  since  being 
placed  in  service.  The  twin  arrangement  in  connection  with 
each  jack  secures  double  lifting  power  in  a  form  scarcely  less 
compact  than  in  the  instance  of  a  single  jack  to  which  a  per- 
manent truck  for  rolling  is  attached. 


DOUBLE    J.\CK     FOR     HE.WY     CAR     WORK. 

On  a  great  many  roads  the  familiar  operation  of  elevating  the 
car  tlirough  the  means  of  hydraulic  jacks  is  still  in  vogue  de- 
spite the  tediousness  of  the  operation,  and  the  undisputed  ele- 
ment of  danger  which  is  associated  with   it.     With  car  bodies, 


Pennsylvania's  Terminal  Improvements  at  Philadelphia. — 
Definite  steps  have  been  taken  by  the  Pennsylvania  Railroad  to- 
wards a  greater  Broad  Street  Station  at  Philadelphia.  A  board  of 
engineers  was  appointed  who  are  to  devote  their  entire  time  to 
the  assembling  of  all  plans  so  far  suggested,  and  to  present  or 
suggest  any  new  and  heretofore  unconsidered  plans.  The  result 
of  their  work  is  in  turn  to  be  submitted  to  an  advisory  board  con- 
sisting of  high  officials  of  the  company,  and  in  conjunction  with 
them  they  are  to  make  a  final  selection  of  the  plans  for  the  new 
station  to  be  adopted.  The  preliminaries  will  certainly  require 
several  months,  and  until  the  final  report  is  approved  by  the  board 
of  directors,  there  will  be  no  work  done,  beyond  that  which  is 
now  under  way.     Of  course  no  estimate  of  the  cost  can  be  even 


Under  Side  of 
Bottom  Head 


DETAILS    OF    THE    NEW    HAVEN    TWIN    AIR    JACK. 


however,  which  have  in  some  instances  reached  100,000  lbs. 
weight,  other  and  more  certain  devices  must  be  employed,  there- 
fore in  the  more  progressive  repair  yards  air  jacks  have  been 


approximated  until  the  final  acceptance  of  the  plans  by  the  exec- 
utive of  the  company,  and  all  reports  as  to  the  proposed  expendi- 
tures are  premature  and  unwarranted. 


4-6-2  Locomotive  for  Chicago  and  Northwestern  R.  R. 


THESE    LOCOMOTIVES,    WHICH    ARE    EQUIPPED    WITH  THE  SCHMIDT  SUPERHEATERS,  SINCE  THEIR  RECENT 
DELIVERY    HAVE    BEEN    MAKING    EXCELLENT  RECORDS    IN    SPEED    AND    ECONOMY    ON    REG- 
ULAR  RUNS    OF   2D7    MILES. 


In  July  of  last  year  the  Chicago  and  Northwestern  Railroad 
received  an  order  of  20  Pacific  type  locomotives  from  the  Ameri- 
can Locomotive  Co.  In  design  these  engines  are  practically  du- 
plicates of  a  previous  order  of  25  of  the  same  type  which  have 
been  described  and  illustrated  in  this  journal,*  except  that  5  of 
the  present  order,  one  of  which  is  shown  in  the  accompanying 
illustration,  are  equipped  with  the  Locomotive  Superheater  Co.'st 
top  header,  double  loop  design  of  superheater.  The  oiificials  of 
the  Chicago  and  Northwestern  report  that  since  they  have  been 


time,  making  up  the  35  minutes  in  76  miles.  This  performance  is 
more  intere.sting  in  view  of  the  fact  that  on  this  particular  section 
the  saturated  steam  engines  are  never  able  to  make  up  any  time. 
On  the  line  from  Chicago  to  Milwaukee,  85  miles,  the  records 
.show  that  superheater  engines  save  a  ton  of  coal  each  way. 

The  application  of  the  superheater  is  clearly  shown  in  the  line 
drawing.  It  is  known  as  "Type  A,"  and  embodies  many  interest- 
ing details  of  construction.  In  this  type  the  upper  part  of  the 
boiler  is  fitted  with  four  rows  of  large  smoke  tubes.     These  tubes 


P.^CII•[C     TYPE     LOeoMOl  1\K     HITU      SUPERHE.MER. 


in  service  the  performance  of  the  superheater  engines  has  been 
very  satisfactory,  showing  considerable  saving  in  coal  and  water 
as  compared  with  locomotives  of  the  same  class  using  saturated 
steam. 

Up  to  within  a  comparatively  recent  period  this  road  employed 
the  Atlantic  type  for  fast,  and  the  4-6-0  for  the  heavier  trains, 
but  the  increase  in  weight  of  trains  generally  necessitated  the 
adoption  of  the  4-6-2  type.  The  first,  and  the  non-superheat,  of 
this  class  after  being  under  observation  for  about  a  year  demon- 
strated the  correctness  of  the  design,  and  with  the  exception  of 
changes  made  necessary  by  the.  installation  of  the  superheater 
no  modifications  whatever  were  made.  The  locomotives  using 
saturated  steam  are  equipped  with  cylinders  23  by  28  in.,  while 
the  cylinders  of  the  superheater  engines  are  25  in.  in  diameter, 
and  28  in.  stroke.  Both  classes  of  engines  are  designed  for  a 
working  pressure  of  190  lbs.,  but  it  is  understood  that  the  super- 
heater engines  are  actually  being  run  with  a  working  pressure  of 
I7S  lbs.  The  records  show  that  the  superheater  engines  burn 
about  one  ton  less  coal  per  100  miles  than  the  saturated  steam 
engines,  saving  about  4  tons  of  coal  on  a  round  trip. 

At  present  these  engines  are  making  through  runs  from  Chic- 
ago to  Elroy,  a  distance  of  207  miles.  Although  the  schedules 
are  not  particularly  severe,  they  are,  nevertheless,  such  that  the 
saturated  steam  locomotives  barely  make  them,  or,  at  least,  are 
not  able  to  make  up  more  than  10  or  12  minutes  on  the  run.  Go- 
ing south  over  this  division  these  latter  engines  always  take  coal 
at  Evansville,  while  the  engines  here  illustrated  very  seldom  find 
it  necessary  to  do  so.  Because  of  the  saving  of  water  consump- 
tion effected  by  the  use  of  superheated  steam  it  is  necessary  for 
these  engines  to  take  water  only  where  the  trains  make  regular 
stop.  As  a  regular  thing  they  run  113  miles  for  water,  which 
will  be  recognized  as  a  most  unusual  performance  with  trains  of 
such  weight,  even  admitting  the  8,275  gallons  capacity  of  the 
tank.  It  is  also  quite  an  important  feature  on  the  division  re- 
ferred to  as  it  cuts  out  one  regular  stop. 

It  is  said  that  in  two  months  one  of  the  engineers  running 
these  engines  never  pulled  into  Elroy  late.  In  one  instance  his 
train  was  35  minutes  late  at  Madison,  and  arrived  at  Elroy  on 

*  See  American  Engineer,  July,  1910,  page  259. 
t  30  Church  street.  New  York,  N.  Y. 


are  of  weldless  drawn  steel  about  5  in.  diameter,  except  near 
their  fire  bo.x  ends  where  the  diameter  is  somewhat  reduced,  and 
inserted  in  each  is  a  superheater  element  or  section,  consisting 
01  two  sets  of  pipes  bent  >n  the  form  of  a  \J  and  connected  at 
the  smoke  bo.x  and  to  a  header,  thus  forming  a  continuous  double 
looped  tube.    The  steam  has  to  traverse  each  element  to  and  fro. 

I'he  superheater  elements  are  made  of  seamless  steel  tubes  of 
about  iy'2  in.  O.  D.  The  connection  between  the  tubes  on  the 
firebox  side  are  either  made  by  U  bends  of  cast  steel,  or  by  weld- 
ing. The  illustration  herewith  shows  both  methods.  In  the  first 
instance  the  superheater  tubes  are  received  into  the  U  bends  with 
a  taper  J4  '"■  in  12  in.,  and  12  threads  to  the  inch,  and  the  return 
bend  counterbored  about  54  >"-  deep  in  order  to  protect  the  end 
of  the  thread.  The  open  ends  of  each  element  extend  into  the 
smokebox   where   they   are   bent   upwards   and   expanded   into   a 


SUPERHEATER    TUBES. 

common  flange,  which  is  secured  to  the  face  of  the  .steam  col- 
lector by  a  single  central  bolt.  Superheater  flanges  and  steam 
collector  are  both  machined  for  the  superheater  gaskets.  The 
construction  of  the  steam  collector,  and  its  connections  to  the 
steam  pipes  and  steam  chests  are  such  that  the  steam  has  to  pass 
through  all  the  superheater  tubes  simultaneously  on  its  way  from 
the  boiler  to  the  cylinders. 

The  main  features  of  this  type  lie  in  its  thorough  interchange- 
ability  and  accessibility.  Each  individual  superheat  element  can 
be  removed  and  examined  without  disconnecting  the  whole  ar- 
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APPLICATION    OF    SUPERHEATER   TO   C.    &    N.    W.    PACIFIC   TYPE   LOCOMOTIVE. 


rangement,  by  merely  loosening  the  single  nut  securing  it  in  po- 
sition. At  the  same  time  the  flue  tubes  are  rendered  thoroughly 
accessible  for  cleaning  and  inspection. 

In  its  application  to  this  locomotive  the  superheater  is  de- 
signed to  give  an  average  temperature  of  600  degrees  F.  The 
rear  bend  is  only  24  in.  from  the  b&ck  flue  sheet  which  is  some- 
what nearer  than  has  heretofore  been  customary  in  American 
locomotive  practice,  but  which  tends  to  give  a  higher  degree  of 
superheat.  A  heating  surface  of  691  sq.  ft.  is  provided,  which  is 
21  per  cent,  of  the  total  evaporating  heating  surface  and  about 
23  per  cent,  of  the  evaporating  tube  heating  surface.  Extended 
piston  rod  and  valve  rods  are  employed,  thereby  reducing  the 
friction  on  these  parts  and  making  their  proper  lubrication  easier. 
In  both  the  saturated  and  superheater  steam  engines,  steam  is 
distributed  to  the  cylinders  by  14  piston  valves,  actuated  by  a 
simple  design  of  the  Walschaert  valve  gear. 

A  result  of  the  satisfactory  service  of  the  engines  here  illus- 
trated, superheaters  of  the  same  type  were  specified  for  30  out  of 
an  order  of  50  consolidation  engines  now  being  delivered  by  the 
American  Locomotive  Co. 

The  general  dimensions  of  the  new  superheater  Pacifies  is  as 
follows : 

GENERAL     DATA. 

Gauge    4   ft.    SVi    in. 

Service     Pass. 

Fuel Bit.  coal 

Tractive  effort    ;n.7no   lbs. 

Weight  in  working  order 250,500  lbs. 

Weight  on   drivers 154,500  lbs. 

Weight  on  leading  truck 51,000  lbs. 

Weight  on   trailing  truck 45,000   lbs. 

Weight  of  engine  and  tender  in  working  order 408,400   lbs. 

Wheel  base,  driving 13  ft.   6  in. 

Wheel  base,  total 34  ft.  7  in. 

Wheel  base,  engine  and  tender 66  ft.  10^  in. 

RATIOS. 

Weight  on  drivers  -v-  tractive  effort *-09 

Total  weight  -=-  tractive  effort 6.64 

Tractive  effort  X  diam.  drivers  -f-  heating  surface 846.90 

Total  heating  surface  -^  grate  area 63.15 

Firebox  heating  surface  -^   total   heating   surface.    % 6.28 

Weight  on  drivers  -^  total  heating  surface 46.12 

Total  weight  -^  total  heating  surface 75.27 

Volume  both  cylinders,   cu.    ft 15.90 

Total  heating  surface  -^  vol.   cylinders 209.30 

Grate   area   ~   vol.   cylinders 3.30 

CYLINDERS. 

Kind     Simple 

Diameter  and  stroke 25  x  28  in. 

VALVES. 

Kind    Piston 

Diameter   14  in. 

Greatest   travel    6    in. 

Outside  lap   1  1/16   in. 

Inside  clearance    3/16   in. 

Lead  in  full  gear H   in. 

WHEELS. 

Driving,   diameter   over   tires 75    in. 

Driving,  thickness  of  tires 3J^   in. 

Driving  journals,   main,   diameter  and   length 10J4   x   12  \n. 


Driving  journals,  others,  diameter  and  length 91/2   x  12  in. 

Engine  truck  wheels,  diameter 37J4    jn. 

Engine  truck,  journals 1  x  12  jn. 

Trailing  truck  wheels,   diameter ***  in. 

Trailing  truck,  journals 8  x  14  in. 

BOILER. 

Style    Ext.   Wagon  top 

Working  pressure    190   lbs. 

Outside  diameter  of  first  ring 70  5/16  in. 

Firebox,  length  and  width 108 ^^  x  70 !^   in. 

Firebox  plates,  thickness H   and   J4    jn. 

Firebox,  water  space    ' 4  J^    in. 

Tubes,   number  and  outside  diameter 212 — 2   in. 

Tubes,  length    20  ft. 

Heating  surface,  tubes   3.092  sq.  ft. 

Heating  surface,  firebox   209  sq.   ft 

Heating   surface,    total    3,328    sq.    ft. 

Superheater  heating  surface    691  sq.  ft. 

Grate  area   52.7  sq.  ft. 

TENDER. 

Wheels,   diameter    37^    in. 

Journals,  diameter  and  length SJ^  x  10  in. 

Water  capacity    8,275  gals. 

Coal  capacity  12  tons 


ROAD  TESTS  OF  BRIQUETS 


In  co-operation  with  the  Missouri  Pacific,  the  Lake  Shore  & 
Michigan  Central,  the  Chicago,  Rock  Island  &  Pacific,  the  Chi- 
cago, Burlington  &  Quincy,  and  the  Chicago  &  Eastern  Illinois 
railroads,  loo  locomotive  tests  have  been  made  for  the  United 
States  Geological  Survey  to  determine  the  value,  as  a  locomotive 
fuel,  of  briquets  made  from  a  large  number  of  western  coals. 
All  tests  were  made  on  locomotives  in  actual  service  on  the  road. 
In  some  tests  there  was  small  opportunity  for  procuring  elabor- 
ate data,  but  in  others,  where  dynamometer  cars  were  employed, 
it  was  possible  to  obtain  more  direct  results.  In  nearly  every 
test,  the  results  reported  show  that  the  coal,  when  burned  in 
the  form  of  briquets,  gives  a  higher  evaporative  efficiency  than 
when  burned  in  the  natural  state.  For  example,  Indian  Terri- 
tory screenings  gave  a  boiler  efficiency  of  59  per  cent.,  whereas 
briquets  made  from  the  same  coal  gave  an  efficiency  of  65  to  67 
per  cent.  Decrease  in  smoke  density  j,nd  in  the  quantity  of 
cinders  and  sparks  are  named  as  the  chief  reasons  for  this  in- 
creased efficiency. 

Similar  comparative  tests  m  1907  on  the  Atlantic  Coast  Line 
showed  a  saving  of  20  per  cent,  in  the  pounds  consumed  per 
car  mile  and  with  the  elimination  of  black  smoke  and  clinkers. 
On  the  W.  &  L.  E.,  a  gain  of  16  per  cent,  was  secured  in  ton 
miles  hauled  by  using  three-fourths  coal  instead  of  run  of  mine, 
the  former  costing  8  per  cent,  more  at  the  mine.  Development 
lies  in  the  direction  of  making  it  possible  to  use  to  advantage 
the  low  grade  fuels,  and  in  this  the  briquets  have  just  begun 
to  open  up  a  new  field.  The  cost  of  briquetting  is  roughly  $1.25 
per  long  ton. 


The  Wade-Nicholson  Arch 


FI  .\BOK\TF     EXI'ERIMICNTS    CONDUCTKD    ON    A    RUSSIAN    TKSTING    PLANT    EXHIIUT    SOMIC    REMARKABLIC 
ELABORATL    L.\I  LKiiMi.i   i  ^^^^    ECONOMY     AND  GENERAL  EFEICIKNCY  MAUE  POSSIBLE  THROUGH 

THE  EMPLOYMENT  OF  THIS  DEVICE. 


RESULTS     IN     INCREASED 


A  series  of  valuable  experiments  to  determine  the  influence 
of  the  Wade-Nicholson  arch  on  the  output  of  locomotive  boilers 
have  been  completed  on  the  testing  plant  of  the  Poutilow  loco- 
motive works  in  Russia,  and  ih-  results  are  of  decided  interest 
in  furnishing  reliable  data  for  the  general  consideration  of  a 
question  which  heretofore  has  been  largely  speculative.  It  has 
been  demonstrated  through  these  tests  that  the  hollow  arch  is 
much  superior  to  that  of  ordinary  construction. 

The  general  design  of  this  arch  as  applied  to  the  8-wheel 
freight  locomotive  of  the  Russian  North  Western  Railway  under 
test  is  shown  in  the  accompanying  drawing.  It  consists  of  two 
parts;  the  deflector,  fixed  above  the  fire  door,  and  the  arch 
proper,  with  passages  for  heating  the  air  entering  from  the  out- 
side through  four  small  inlets,  two  of  2j4  in.  internal  diameter 
for  the  arch  proper,  and  two  of  2^4  in.  internal  diameter,  above 
the  fire  door  for  the  deflector.  The  arch  and  the  deflector  are 
made  of  refractory  bricks  of  special  shape,  the  deflector  con- 
sisting of  six  and  the  arch  of  nine  bricks,  and  the  air  passages 
are  partly  in  the  points  which  are  made  with  fire  clay. 

The  air  arriving  through  the  passages  -n  the  fire  arch,  which 
is  white  hot,  becomes  heated,  and  leaves  m  two  horizontal  jets 
which  meet  above  the  grate,  forming  a  sort  of  barrier  across  the 
firebox,  in  the  space  between  the  arch  and  the  deflector,  to  the 
products  of  combustion.  As  th-s  air  is  nevertheless  colder  than 
the  products  of  combustion,  it  descends,  ;n  part  to  the  layer  of 
incandescent  fuel,  but  the  greater  part  of  the  air,  meeting  the 
products  of  combustion  which  are  moving  towards  the  space 
between  the  two  arches,  beconies  mixed  perfectly  with  them, 
becoming  still  more  heated  and  producing  a  complete  combustion 
of  gases,  in  the  space  above  the  arch,  as  they  pass  on  their  way 
to  the  fire  tubes. 

In  this  way,  while  possessing  all  the  qualities  of  the  ordinary 
arch,  the  construction  is  arranged  so  as  to  :,dmit  an  extra  amount 
of  hot  air,  thus  increasing  the  evaporation  obtained  from  the 
fuel  (i)  by  insuring  its  more  complete  combustion,  (2)  by  rais- 
ing the  temperature  of  combustion,  (3)  by  somewhat  reducing 
the  vacuum  in  the  firebox  (resulting  from  the  entrance  of  air 
through  the  inlets),  and  (4)  by  reducing  the  quantity  of  cin- 
ders drawn  over  into  the  smokebox.  The  result  should  be  to 
secure  more  economic  working  of  the  boiler,  and  an  economy 
in  the  coal  consumed  per  cent,  of  energy.  It  was  in  order  to 
determine  this  data  that  the  experiments  on  the  testing  plant 
were  conducted,  both  before  and  after  the  arch  had  been  applied. 
The  trials  were  carried  out  in  the  usual  way,  the  fuel  being 
Yorkshire  coal  and  the  mean  speed  not  arising  above  5.8  miles 
per  hour.  Great  care  was  taken  to  avoid  the  risk  of  overloading 
the  locomotive,  which  would  have  made  Ihc  test  of  no  value. 

Proceeding  with  an  examination  of  the  data  obtained,  it  is 
shown  that  the  quantities  of  sparks  or  cinders  removed  from 
the  smokebox  were  smaller  in  the  trials  with  the  arch  in  by  20.4 
per  cent,  on  the  average.  The  evaporative  power  of  the  coal 
was  increased,  by  the  arch,  by  from  6.9  to  39.7  per  cent.,  mean 
20.9  per  cent.,  if  the  iramediale  results  of  the  trials  are  taken 
into  consideration  and  tlie  residues  left  from  the  coal  put  into 
the  firebox  not  deducted.  If  tliese  latter  are  allowed  for  the 
increase  in  evaporative  power  is  from  12.9  to  36.6  per  cent., 
average  22.8  per  cent.  If,  in  the  trials  with  the  arch  applied, 
this  correction  is  made  and  the  amount  of  residue  allowed  for,  it 
is  found  that  the  increase  in  evaporative  power  is  from  11.5  to 
42.7  per  cent.,  mean  24  per  cent.,  residues  not  deducted,  and  from 
7.9  to  34.1  per  cent.,  mean  19.5  per  cent.,  if  these  are  allowed  for. 
The  mean  temperature  of  the  firebox  without  the  arch  was 
1.369  degrees  F.,  and  with  the  arch  1.429  degrees  F.,  a  difference 
of  60  degrees  F.  higher.     Th?se  temperatures  were  determined 


by  pyrometer  readings,  and  as  regards  the  real  temperature  of 
the  firebox  it  may  be  assumed  to  be  720  to  810  degrees  F.  higher. 
The  mean  temperature  of  the  smoke  box  gases  was  about  the 
same  in  both  cases,  viz.,  509  and  495  degrees  F.,  being  slightly 
lower  with  the  arch  in  place.  Putting  in  the  air  inlets  should 
have  had  as  a  result  a  certain  diminution  in  the  ratio  of  fire 
box  vacuum  to  smoke  box  vacuum.  The  mean  ratio  of  these 
vacuum  readings  was  c.^o  in  the  trials  without  the  arch,  and 
0.31  in  the  trials  with  it.     The  smallness  of  the  difference  is  ex- 
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WADE-NICHOLSON     HOLLOW    ARCH. 

plained  by  the  small  cross  section  of  the  inlets,  amounting  alto- 
gether to  only  19.84  square  inches.  The  diameter  of  the  exhaust 
pipe  was  4  15/16  in. 

The  coal  economy  resulting  from  the  application  of  the  arch 
is  shown  to  vary  between  14  and  31.5.  mean  19.4  per  cent.,  if  the 
corrected  data  is  taken  into  consideration  and  the  residues  are 
not  deducted.  If  the  latter  are  allowed  for,  the  saving  in  the 
coal  is  from  9.5  to  27.6  per  cent.,  mean  16.6  per  cent.  Only  in 
one  trial,  with  a  cut-off  of  30  per  cent.,  is  an  excess  in  consump- 
tion observed,  amounting  to  1.6  per  cent,  if  the  corrected  data 
\%  taken  under  consideration  and  the  residues  are  not  deducted, 
ind  to  6,5  per  cent,  if  the  latter  are  allowed  for.  The  only 
explanation    for   this   is   some   accidental   circumstance   or    some  ■ 
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error.      I  he   general   averages   given   above   have,   therefore,   ex- 
cluded this  particular  trial. 

It  is  very  doubtful  if  brick  arch  tests  anywhere  have  been 
conducted  on  the  elaborate  scale  which  characterized  these  ex- 
periments. They  extended  over  a  period  of  four  weeks,  and 
every  efTort  was  made  to  secure  absolutely  identical  conditions 
of  service  for  the  locomotive  while  on  the  testing  plant,  botii 
with  and  without  the  arch.  The  results  of  these  trials,  of  which 
the  above  is  a  summary,  enabled  those  conducting  them  to  decide 
with  certainty  that,  following  the  use  of  this  arch,  important 
economics  may  he  expected. 


MACHINE  FIT  PACKING  RINGS 


CENTR.\L  OF  GEORGI.V  RY. 


The  general  practice  in  fitting  piston  head  packing  rings  to 
locomotive  cylinders  is  to  turn  them  some  ^i  in.  larger  than 
the  bore  to  provide  the  necessary  spring,  and  cut  them  on  an 
angle  of  45  degrees.  It  is  believed  that  this  method  of  parting 
is  preferable  to  the  former  almost  universal  plan  of  groovnig 
the  ends  of  the  ring  and  using  a  dowel  pin  in  the  piston  head. 
It,  however,  requires  considerable  fitting  to  do  the  job  properly. 
After  being  cut  at  the  required  angle  the  ring  must  be  sprung 
into  the  cylinder,  the  overlapping  end  scribed  and  also  cut  off  at 
45  degrees,  and  with  the  exercise  of  care  to  see  that  sufficient 
clearance  exists  between  the  two  finished  ends. 

In  order  to  perform  the  operation  in  the  minimum  of  time 
and  with  the  certainty  of  approximation  between  the  opposing 
angled  ends,  the  Central  of  Georgia  Ry.  has  installed  in  its 
Macon,  Ga.,  shops  a  very  simple  and  efficient  saw  which  answers 
the  purpose  in  every  respect  for  which  it  was  intended.  All 
packing  rings  are  handled  by  it,  and  the  time,  which  was  from 
fiftetn  to  thirty  minutes  when  a  hack  saw  was  used  has  been  le- 
duced  to  one  minute  with  the  machine.     When  the  rings  are  '.ut 


Kt'llulu  fur  Sitauuer  Wroacb    .*^*fi       ^'Mn** 


.\RRANGEMENT    OF     J'-ACKINC     lilNG     S.\W. 

with  this  device  there  is  no  filing  or  fitting  to  be  done  as  the 
exa?t  amount  is  cut  out  and  the  fit  is  perfect. 

It  will  be  noted  in  the  accompanying  drawing  tliat  the  arbor 
is  fitted  with  two  i-i6  by  6  in.  slitting  saws,  with  an  adjustable 
collet  between  saws  for  opening  out  or  closing  them  to  the 
amount  to  be  cut  out.  The  chuck  is  made  swivel  to  cut  rings 
on  any  angle  desired,  and  is  raised  and  lowered  by  means  of 
the  screw  and  hand-wheel  on  top  of  the  column,  which,  how- 
ever, can  be  changed  to  power  feed  if  desired.  The  chuck  has 
set  screws  in  the  back  to  grip  the  rings. 

The  machine  can  be  designed  to  be  driven  by  an  air  or  electric 
motor  by  extending  the  upper  shaft  and  making  it  standard 
Morse  taper  for  fitting  the  motor.  When  this  is  done  the  saw 
tlien  becomes  portable  by  reducing  the  length  of  the  column,  and 
It  could  be  mounted  on  a  truck  or  vise  bench  as  under  those 
conditions  the  lower  shaft  and  pulleys  would  be  done  away 
with.  This  saw  has  been  in  constant  use  in  the  Macon  shop 
for  over  three  years  and  is  said  to  have  saved  many  dollars  in 
labor  and  hack  saw  blades. 


Lakce  Purchase  of  Radium. — The  English  Radium  Institute 
has  bought  from  the  Austrian  Ministry  of  Works,  on  behalf  of 
Sir  Ernest  Cassel,  one  gramme  of  radium  for  the  sum  of  $75,000. 
The  radium  is  a  gift  by  Sir  Ernest  Cassel  to  the  Institute,  and 
is  intended  for  use  in  cancer  research.  One-half  of  the  gramme 
is  now  being  tested  at  the  Vienna  Radium  Institute,  and  will 
be  sent  to  England  next  month.  The  other  half  is  being  ex- 
tracted from  the  pitchblende  at  Joachimsthal  and  will  be  avail- 
able ir.  lliree  or   four  months. 


SAW"     I"OK    CYLINDER    PACKI.NG    RINGS. 


The  Exports  of  Copper  from  the  United  States  during  the 
month  of  November  amounted  to  29,097  tons,  against  27,512  tons 
in  October.  This  makes  the  exports  for  the  11  months  from 
January  to  November  268,316  tons,  against  273,553  'ons  in  the 
same  period  last  year  and  268,.^03  tons  in  the  corresponding  11 
months  in  1908. 
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It  is  to  be  deeply  regretted  that  the  discussions  which  should 
have  followed  tlie  presentation  of  reports  to  the  International 
Railway  Congress  during  its  recent  Eighth  Session  in  Berne, 
Switzerland,  were,  in  the  majority  of  instances,  exceedingly  lim- 
ited, and  may  be  said  to  have  practically  failed  in  their  recog- 
nized object  to  verify  or  disprove  the  views  advanced  by  the 
various  able  reporters.  In  consequence,  it  is  found  that  the  con- 
clusions in  many  of  the  reports  were  given  immediate  accept- 
ance by  the  Congress,  and  without  any  spirited  attempt  by  the 
presiding  officers  of  sections  to  open  an  argument,  or  to  obtain 
any  dissenting  views. 

This  unfortunate  condition  was  particularly  in  evidence  fol- 
lowing the  presentation  of  the  papers  on  water  tube'  boilers, 
superheaters,  and  high  speed  locomotives.  These  were  probably 
the  liveliest  subjects  before  the  Congress,  and  of  universal  in- 
terest, hence  it  was  hoped  that  through  the  array  of  undisputed 
authorities  who  were  present  much  valuable  information  would 
result  from  their  consideration.  It  appears,  however,  that  the 
attitude  evinced  was  to  accept  these  papers  without  cofnment, 
in  view  probably  of  the  prominence  of  their  authors,  and  in 
concession  to  the  mastery  which  they  undoubtedly  possess  over 
the   subject  assigned  to  them  for  report. 

The  reporters  were  requested  not  to  present  their  reports  in 
length,  and  to  confine  merely  to  their  general  conclusions.  This 
arose,  no  doubt,  from  the  assumption  that  all  reports  had  received 
a  preliminary  reading  by  the  delegates  interested  in  the  particu- 
lar questions,  but  there  is  room  for  considerabk  doubt  in  regard 
to  their  perusal.  This  being  the  case,  it  became  impossible  to 
discuss  them  intelligently  from  the  coivjlusions  alone,  without 
knowledge   of  upon   what  they  are   based. 

It  is  very  unfortunate  that  the  laborious  and  painstaking  work 
of  the  eminent  reporters  to  the  Congress  does  not  receive  at 
least  a  reasonable  circulation  in  the  railroad  world  and  among 
those  whom  it  might  advantage  most.  The  apathetic  attitude 
of  the  delegates  at  the  session,  however,  finds  its  reflection 
among  the  motive  power  heads  of  almost  every  country.  A 
copy  of  the  monthly  bulletin  o£  the  International  Railway  Con- 
gress seldom  leaves  the  office  of  the  mechanical  superintendent, 
and  it  is  no  exaggeration  to  say  that  two-thirds  of  his  master 
mechanics  never  even  saw  one. 

We  said  that  this  was  unfortunate  because  these  reports  are 
veritable  mines  of  information.  They  are  prepared  by  carefully 
chosen  men  who  know  whereof  they  speak,  and  are  not  beyond 
the  comprehension  of  any  one  sufficiently  intellectual  to  hold  a 
supervising  position.  We  were  impressed  by  the  sterling  work  of 
Messrs.  Vaughn  and  Noltein  in  connection  with  the  general 
review  of  the  locomotive  boiler,  and  that  of  Messrs.  Garstang  and 
Courtin  in  the  portrayal  of  high  speed  locomotives  of  the  world. 
Months  were  consumed  in  the  preparation  of  these  reports,  and 
the  information  embodied  therein  is  invaluable  to  anyone  directly 
interested  in  this  development. 

Nevertheless,  we  fear  that  this  has  been  labor  to  little  avail 
unless  it  is  desired  that  the  reports  shall  be  restricted  to  the  nar- 
row confines  of  a  circulation  limited  by  the  office  of  a  depart- 
ment head  on  one  end,  and  that  of  the  editorial  office  of  a  tech- 
nical publication  on  the  other.  It  is  not  believed  that  such  is 
the  mtent  of  the  International  Railway  Congress,  but  it  still  re- 
mains as  a  painful  truth.  Corrective  measures  are,  of  course, 
without  the  province  of  the  Congress,  and  they  resolve  into  a 
problem  for  solution  by  the  superintendent  of  motive  power  on 
his  own  road,  and  dependent  upon  the  importance  which  he 
attaches  to  the  matter. 

At  the  present  time  there  is  more  uniformity  in  design  and 
in  the  consideration  of  certain  features  of  maintenance  and 
operation  between  the  various  countries  than  ever  exhibited 
before,  and  the  necessity  for  an  understanding  of  what  is  being 
done  elsewhere  under  practically  the  same  conditions  is  becom- 
ing more  and  more  of  a  value  which  cannot  be  disputed.  It  is 
believed  that  the  free  circulation  of  these  invaluable  reports  will 
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exert  a  broadening  influence  and  instill  a  spirit  of  tolerance 
among  designers  of  the  different  countries  where  now  appears 
to  be  largely  unfounded  criticism,  and  it  is  much  to  be  desired 
that  this   end   may  shortly  become  realized. 


THEIMAN  AND  HIS  WORK 


TEST  OF  LOCOMOTIVE  FIRE  BOXES 


In  connection  with  a  description  of  the  low  water  test  of  the 
Jacobs-Schupert  fire  box,  which  appeared  on  page  401  oi  the 
October,  1910,  issue  of  this  journal,  it  was  stated  that  this  lest 
checked  the  one  made  a  number  of  years  ago  by  the  PeiuiSyl- 
vania  Railroad,  in  showing  that  there  was  no  danger  of  explo- 
sion by  putting  cold  water  on  to  lire  box  sheets  which  had  been 
over-heated.  Of  course,  because  of  the  entire  difference  in  the 
design  and  construction  of  the  two  fire  boxes,  this  statement 
meant  that  this  test  checked  the  former  one  only  so  far  as  show- 
ing that  there  was  no  danger  of  a  sudden  cracking  or  rupture  of 
a  fire  box  sheet  heated  to  a  high  temperature  when  cold  teed 
water  is  injected  into  the  boiler,  and  also  that  there  was  no 
danger  of  a  sudden  very  large  increase  in  the  steam  pressure 
caused  by  the  hot  sheets  evaporating  the  water  very  rapidly  as 
they  were  immersed. 

Both  of  these  points  have  been  matters  of  lively  discussion  at 
various  times  and  still  occasionally  are  brought  up  for  argu- 
ment. This  test  on  the  Jacobs-Schupert  fire  bo.x,  it  would  seem, 
checks  the  opinions  of  the  best  informed  engineers  on  these 
particular  features,  although,  of  course,  it  must  be  remembered 
that  the  novel  construction  of  this  boiler  makes  it  impossible  to 
say  that  the  ordinary  fire  box  would  act  in  the  same  way,  so  far 
as  the  sheets  cracking  are  concerned,  and  of  course,  since  this 
construction  employs  no  staybolts,  it  is  very  positive  that  the 
stay  supported  sheet  under  the  same  severe  treatment  would 
have  let  go. 

The  tests  mentioned  as  being  made  on  the  Pennsylvania  Rail- 
road a  number  of  years  ago  have  been  used  as  a  basis  of  argu- 
ment on  this  subject  many  times,  but  there  seems  to  be  Iiitle 
general  knowledge  as  to  the  conditions  and  methods  of  making 
them.  They  were  conducted  on  Oct.  7,  1868,  at  Kittanning 
(Horseshoe  Curve),  near  Altoona,  with  engine  No.  99,  which 
was  built  in  March,  1854.  This  locomotive  had  a  straight  boiler, 
49  in.  in  diameter;  25  in.  combustion  chamber,  copper  fire  box 
and  flues  2j^  in.  in  diameter,  and  carried  a  steam  pressure  of  90 
lbs.  A  steam  gauge  with  a  very  large  dial,  visible  at  a  distance, 
was  installed  on  the  locomotive  and  a  steam  fire  engine,  stationed 
a  safe  distance  away,  was  connected  to  the  boiler  by  a  3  in.  hose 
attached  to  the  feed  pipe.  The  engine  was  fired  up  and  ihe 
blower  put  on,  a  pressure  of  90  lbs.  being  obtained.  The  pops 
were  allowed  to  blow,  and  the  gauge  cocks  were  specially  fitted 
at  various  levels  below  the  crown  sheet  and  left  opened.  In 
about  20  minutes  steam  came  out  of  the  cock  located  I  in.  below 
the  crown  sheet.  About  half  an  hour  later  dry  steam  issued 
from  the  gauge  cock  2  in.  below  the  crown  sheet.  Water  v/as 
then  pumped  in  by  means  of  the  fire  engine  until  the  crown 
sheet  was  covered.  The  boiler  was  then  examined  and  it  v.as 
found  that  nothing  had  given  way.  The  fire  was  again  started 
and  the  water  level  allowed  to  drop  until  it  was  2  in.  below  the 
crown  sheet,  as  shown  by  the  lower  gauge  cock,  and  this  condi- 
tion was  allowed  to  continue  for  15  minutes,  the  water  level,  of 
course,  dropping  below  this  point  and  the  crown  sheet  becoming 
very  hot.  Water  was  then  again  pumped  in,  and  it  was  found 
that  the  stay  bolts  were  leaking,  and  that  the  crown  sheet  was 
slightly  bulged,  but  in  other  respects  no  damage  had  occurred. 

It  will  be  seen  from  these  facts  that  this  test,  while  interesting, 
has  very  little  value  for  modern  conditions,  and  is  really  more  of 
historical  than  actual  importance.  Since  that  time,  hov>-ever, 
similar  tests  have  been  made  abroad,  in  some  of  which  steel  fire 
boxes  were  used,  which  conclusively  show  that  up  to  a  point 
where  a  stay  supported  fire  box  sheet  becomes  hot  enough  to  lose 
its  strength  and  permit  the  stay  bolts  to  pull  throogh  the  metal 
there  is  no  danger  of  a  rupture  of  the  sheet,  or  of  an  excess 
pressure  on  the  boiler  by  pumping  in  cold  water. 


A  recent  innovation  of  the  Krie  Railroad  in  placing  the  name 
of  a  trusted  engineer  on  cither  side  of  the  cab  of  his  locomotive 
is  decidedly  a  move  in  the  right  direction.  This  man  handled  the 
same  engine  for  a  very  long  period ;  he  contributed  toward  lew, 
if  any,  engine  failures,  and  he  kept  the  machine  out  of  the  ohop 
for  a  phenomenal  period,  as  such  things  are  measured,  before 
heavy  repairs  became  necessary.  The  interest  which  he  feels  in 
his  locomotive  is  largely  proprietary.  He  would  not  accept 
maybe  a  better  paying  run  because  he  could  not  take  it  along 
with  him  on  the  new  job.  Now  the  company  gracefully  recog- 
nizes his  faithfulness  and  skill  by  identifying  him  with  his  engine 
and  it  with  him. 

We  think  well  of  this  departure,  and  are  confident  that  it  will 
bring  results  in  widespread  efficiency  which  will  prove  most 
gratifying.  It  is  a  very  common  old  world  procedure,  and  was 
particularly  recommended  in  instances  of  special  worthiness  by 
the  late  M.  du  Bousquet  of  the  French  Northern  Ry.,  one  of  the 
most  able  demonstrators  of  the  art  of  handling  men  who  ever 
held  an  executive  position.  His  splendid  locomotives  on  the 
Pans-Calais  line,  the  fastest  passenger  service  for  the  distance 
in  :he  world,  bear  prominently  the  names  of  their  engineers  and 
firemen.  The  London,  Brighton  and  South  Coast  Ry.  paints 
the  name  of  any  engineer  of  proved  efficiency  in  his  cab;  the 
London  and  North  Western  has  it  under  consideration,  and 
many  continental  roads  have  adopted  the  practice  as  standard. 

It  conveys  a  hidden  but  nevertheless  undeniable  appeal  to  any 
engineer  and  fireman,  despite  the  fact  that  it  would  be  difficult 
to  define  its  exact  nature.  It  is  an  assurance  on  the  part  of  the 
company  that  the  locomotive  in  question  will  remain  in  possession 
of  its  master,  and  that  he  will  thus  be  publicly  proclaimed  as  a 
good  engineer  just  as  long  as  the  honor  is  merited.  -There  is 
not  a  man  in  this  world  so  indifferent  as  not  to  be  appreciative 
of  this,  and  who  would  not  be  reluctant  to  see  those  big  gold 
letters  effaced  from  under  his  cab  windows.  It  is  equally  safe 
to  assert  that  anything  he  can  do  will  be  exercised  to  keep  them 
there. 

A  too  liberal  application  of  the  idea  might  perhaps  lessen  to 
some  extent  the  high  degree  of  honor  so  conferred,  but  the  Erie 
can  be  trusted  not  to  fall  into  this  error.  So  far  there  have 
been  but  three  locomotives  on  the  system  thus  adorned,  but  vastly 
more  tliaii  three  of  its  engineers  are  struggling  for  like  prefer- 
ment. No  mistake  has  been  made  by  this  railroad  in  establishing 
a  plane  of  superior  and  recognized  merit,  and  it  is  a  departure 
which  may  be  followed  to  advantage  in  the  locomotive  practice 
of  any  country. 


THE  HEAVY  GRADE  LOCOMOTIVE 


The  interesting  paper  by  F.  W.  Bach  on  the  design  of  locomo- 
tives for  smooth  rail  working  on  heavy  grades,  recently  presented 
before  the  Institution  of  Civil  Engineers,  and  which  has  been 
carefully  reviewed  elsewhere  in  this  issue,  is  well  worth  a  thought- 
ful perusal  despite  its  manifest  theoretical  aspect.  Some  of  the 
points  which  Mr.  Bach  makes,  notably  the  reference  to  the  per- 
formance of  the  Mallet  compound  owned  by  the  Baltimore  and 
Ohio  Railroad,  are  very  good,  and,  while  we  cannot  entirely 
agree  in  the  majority  of  deductions  which  he  has  drawn,  there 
is  still  obvious  food  for  speculation  on  whether  the  right  track  is 
being  followed  in  dealing  with  this  particular  problem. 

For  a  thorough  appreciation  of  what  the  writer  of  the  paper 
is  attempting  to  bring  forth  the  reader  must  be  in  sympathy  with 
the  proposition  of  lighter  loads  and  more  frequent  trains  than 
those  which  appeal  to  the  management  of  our  railroads.  The 
diagrams  submitted  with  the  paper  are  ingenious,  if  not  entirely 
convincing.  Nevertheless,  although  theory  has  been  largely 
featured,  Mr.  Bach  has  not  been  by  any  means  devoid  of  the 
opportunity  to  convert  his  ideas  into  practice.  From  his  assign- 
ment to  design  suitable  power  for  this  work  he  is  enabled  to 
draw   inferences   and   conclusions   of   particular   value. 


The  Oxy-Acetylene  Cutting  Torch 


THE   DEVELOPMENT  OF  THIS   APPARATUS   HAS    BEEN  SLICH  THAT  IT  IS   NOW  ACCOKUED  CiENERAL  RECOG- 
NITION   AS    AN    INDISPENSABLE    ADJUNCT     IN  THE  SOLUTION  OF  MANY  METAL  WORK- 
ING AND  HEAVY  ENGINEERING  PROBLEMS. 


J.   F.   Springer. 


The  value  of  the  oxy-acetyleiie  welding  torch  has  been  thor- 
oughly discussed  and  illustrated  in  a  recent  number  of  this  jour- 
nal,* but  it  is  doubtful  if  the  importance  of  the  device  as  a 
metal  cutting  medium  is  generally  recognized.  Within  a  com- 
paratively recent  period  it  has  successfully  emerged  from  the 
e.xperimental  stage  along  these  lines  and  can  now  take  care  of  a 
wide  range  of  work  heretofore  considered  as  practically  impos- 
sible without  almost  prohibitive  costs. 

The  operation  of  the  torch  is  no  doubt  generally  understood 
in  its  application  to  welding  or  "fusing"  operations,  and  an 
e.xplanation    of   its    cutting   properties    will    no    doubt    prove    of 


cut  through  in  i^  mmutes.  The  consumption  of  oxygen  is  not 
at  .ill  extravagant.  For  this  cut  lo  cubic  feet  were  used,  costing 
about  25  cents,  but  it  may  be  said  that  this  is,  perhaps,  an  unusual 
case  and  can  scarcely  be  equalled  every  time.  It  is  recalled  that 
the  expense  of  cutting  a  6-in.  shaft,  including,  no  doubt,  the 
cost  of  the  o.xygen  and  acetylene  used  in  heating  as  well,  was 
37^;  cents. 

In  one  of  the  illustrations  is  a  view  of  the  cutting  operation 
whilp  it  is  going  on.  The  I-beam  in  this  case  is  15  inches  wide, 
and  such  a  beam  may  be  cut  through  in  less  than  3  minutes.  The 
flying  debris  is  to  be  seen  streaming  off  to  the  right.    It  will  be 
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interest  in  supplementing  what  has  been  said  heretofore  without 
any  elaborate  description  of  the  appliance  itself,  which  would 
merely  be  in  the  nature  of  a  repetition. 

The  method  of  cutting  employed  is,  briefly,  as  follows :  Oxy- 
gen and  acetylene  are  supplied  to  the  welding  nozzle  as  usual. 
These  gases  are  there  mixed  together  in  suitable  proportions. 
Upon  issuing  from  the  tip,  they  are  ignited  by  the  flame  and  are 
burnt.  There  are  two  flames — an  inner  one,  bright  and  excessively 
hot;  and  an  outer  enveloping  flame,  dull  and  comparatively  cool. 
The  steel  to  be  cut  is  heated  to  a  very  high  temperature  by  means 
of  the  little  inner  flame,  but  no  cutting  of  an  appreciable  amount 
is  done  by  this  flame.  The  purpose  of  its  application  is  to  get 
the  metal  to  a  high  temperature  at  the  point  of  cutting.  A  sec- 
ond nozzle  terminates  quite  close  to  the  tip  of  the  heating  nozzle. 
Through  this,  o.xygen  is  driven  under  pre.-^sure.  Consequently,  a 
thin  stream  of  rushing  o.xygen  strikes  the  highly  heated  metal 
with  the  result  that  the  latter  is  quickly  "burnt  up,"'  but  only 
locally.  By  moving  the  combination  of  two  nozzles  along,  the 
metal  will  be  "eaten"  or  burnt  away.  It  is  quite  possible  to 
make  a  narrow  and  deep  cut. 

Assuming  that  the  action  of  the  inner  and  the  enveloping  flame 
are  understood,  it  may  be  said  that  the  operation  of  cutting  with 
the  torch  is  not  unlike  sawing.  The  flame  and  oxygen  jet  are 
directed  downwards  with  the  upper  part  (as  the  position  now 
is)  inclined  slightly  towards  the  direction  in  which  the  cut  is 
to  be  made  about  in  the  same  way  a  board  is  sawed  with  a  hand 
saw,  except  that  witli  the  flame  and  jet  the  obliqueness  is  per- 
haps, as  a  rule,  considerably  less.  Tlic  material  removed  flews 
down  and  off,  just  as  with  saw  dust.  The  forward  profile  of 
the  cut,  however,  is  not  straight  but  curved,  and  this  curve 
swings  backward  more  and  more  as  the  bottom  of  the  cut  is 
approached.  All  this  is,  of  course,  different  from  the  cut  made 
by  the  ordina,ry  saw.  But  the  two  procedures  resemble  eacli 
other  in  that  the  cut  extends  clear  through  from  upper  side  to 
lower.  It  must  not  be  understood  in  this  connection  that  the  ci:t- 
ting  goes  on  slowly  as  a  steel  bar,  6  inches  on  a  side,  has  been 


observed  that  there  are  two  tanks,  both  containing  oxygen.  The 
reason  for  two  tanks  is  that  the  pressures  advisable  are  different 
for  the  heating  torch  and  for  the  cutting  attachment.  Both  are 
used  in  carrying  out  the  cutting  process.  The  oxygen  supplied 
for  the  heating  pa,rt  of  the  procedure  in  cutting  the  6-inch  square 
bar  was  probably  at  a  pressure  of  no  more  than  16  or  18  pounds 
per  square  inch,  and  the  oxygen  flowing  through  the  cutting  tip 
was  at  a  pressure  of  125  pounds.  When  the  cutting  is  light,  there 
is  greater  approach  to  equality  in  the  two  pressures.  Thus  with 
very  thin  sheets  of  yi-in.  thickness  or  less,  the  pressure  of 
o.xygen  passing  through  the  heating  nozzles  will  range,  say,  from 
14  to  18  pounds ;  while  that  passing  through  the-  cutting  nozzle 
will  have  a  pressure  of,  say,  20  pounds.  For  sheets  varying 
from   1-2  to   1^2   inches,   the  oxygen   of  the   heating  jet  will  be 
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about  the  same  as  before,  while  that  of  the  cutting  jet  will  be 
increased  to,  say.  30  pounds. 

One  great  advantage  the  oxy-acetylcne  method  of  cutting 
possesses  is  the  ease  and  economy  with  which  it  can  be  applied 
in  difficult  situations.  Those  who  have  to  do  with  the  clearmg 
away  of  steel  wreckage  know  what  such  difficulties  mean,  or 
those  who  have  to  dismantle  steel  structures  that  are  to  be  aban- 
doned. An  example  of  dismantling  occurred  in  connection  with 
the  removal  of  a  portion  of  the  steel  bridge  crossing  the  Harlem 
River  in  New  York  City  at  136th  Street.  The  central  portion 
of  this  structure  was  used  as  a  draw.  It  was  this  section  where 
the  oxy-acctylene  cutting  process  was  put  into  operation,  and 
steel  to  the  amount  of  450  tons  was  involved.  There  were  resju- 
lation  I-beams,  riveted  I-beams,  and  riveted  vertical  supports. 
The  cutting  process  was  employed  to  divide  the  structure  into 
seven  manageable  parts. 


hut  with  the  Davis-Bournonville  apparatus  the  whole  job  was 
done  in  one  day.  The  whole  was  cut  up  into  13  pieces,  that  is 
to  say,  each  end  was  cut  into  two  pieces,  and  each  side  and  the 
bottom  into  three  pieces.  It  is  said  that  to  have  dealt  with  the 
matter  in  some  other  way  would  have  taken  a  week  or  ten  days 

Nickel  steel,  as  is  well  known,  is  very  tough,  and  consequently 
is  difficult  to  cut  by  ordinary  means,  but  the  oxy-acetylene  pro- 
cess knows  but  little^iffcrence  between  nickel  steel  and  others. 
Certain  portholes  had  to  be  cut  recently  in  nickel  steel  plale 
15/16  in.  in  thickness.  It  is  said  that  by  the  old  method  of  chip- 
ping, even  though  the  most  up-to-date  tools  should  have  been 
used,  each  porthole  would  have  required  two  or  three  days' 
work.  With  the  oxy-acetylene  cutting  appliances,  125  such  holes 
were  cut  in  an  average  time  of  about  six  minutes  per  hole.  That 
there  is  a  tremendous  economy  here  is  very  evident. 

It  will  readily  be  understood  that,  in  the  great  variety  of  cut- 


STEEL    BRIDGE    DISMEMBEEED    BY    CUTTING    TORCH. 


There  were  two  outfits  employed.  A  large  floating  derrick 
would  be  mancEuvered  to  take  the  weight  of  the  section  about 
to  be  removed.  The  several  beams  would  then  be  cut  and  the 
section  lowered  to  the  grillage  of  the  fender,  where  further  dis- 
memberment would  be  carried  out  by  other  means.  The  hrst 
two  sections  thus  cut  and  lowered  averaged  about  25  tons  each. 
The  next  two  weighed  about  66  tons  each.  The  four  central 
columns  were  lowered  together.  In  dealing  with  the  swing  span 
it  was  found  necessary  to  block  up  one  end,  the  weight  being 
unevenly  distributed.  The  first  cuts  were  then  made  at  the  other 
end.  The  management  of  this  matter  was  perhaps  the  most 
difficult  of  all,  because  of  the  care  necessary.  However,  all  oper- 
ations were  executed  in  a  week's  time,  and  the  long  span  com- 
plet2ly  removed.  It  is  said  that  the  removal  by  former  methods 
would  have  occupied  from  six  weeks  to  two  months.  The  con- 
sumption of  gas  was  quite  moderate.  Of  acetylene,  about  450 
cubic  feet  were  used;  of  oxygen,  abouc  1,500  cubic  feet.  The 
total  value  of  the  gases  was  about  $42. 

Another  illustration  of  the  ease  of  application  of  the  o.xy-acety- 
lene  cutting  process  was  furnished  at  95  William  Street,  New- 
York  City.  Here  it  was  desired  to  remove  a  large  steel  tank 
constructed  of  j4-inch  sheets.  The  tank  was  4  x  8  x  10  feet  in 
size,  and  so  situated  that  a  sledge  could  not  be  used  to  cut  the 
rivets.  It  seems  that  it  would  be  possible,  however,  to  move  it  a 
short  distance,  cut  off  a  section,  then  repeat  the  moving  and  cut- 
ting, and  so  on.    This  would  scarcely  have  been  a  rapid  method, 


ting  work,  the  manipulations  required  must  be  quite  diverse, 
although  there  is  a  good  deal  of  such  work  where  the  conditions 
remain  pretty  constant.  In  such  cases  it  will  often  be  advisable 
to  use  mechanical  means  for  handling  the  cutting  apparatus.  A 
precision  can  be  attained  when  mechanical  means  are  employed 
that  would  either  be  difficult  of  attainment  otherwise,  or  would 
consume  too  much  time.  There  is  a  mechanical  device  v/ith 
which  the  cutting  torch  can  be  moved  across  sheet  steel  by 
means  of  a  hand  screw.  With  }/j-inch  steel  plate  and  15  pounds 
pressure  on  the  cutting  oxygen,  a  speed  of  1Y2  feet  per  minute 
can  be  attained;  with  9/16-inch  plate,  15  pounds  pressure,  Ij^ 
feet  per  minute ;  with  J:i-inch  plate,  25  pounds  pressure,  i  foot 
per  minute ;  i-inch  plate,  32  pounds  pressure,  i  foot  per  minute  ; 
i;4-iiich  plate,  42  pounds  pressure,  i  foot  per  minute.  The  cuts 
are  only  about  J^  inch  wide.  Heavier  work  can  be  done,  as 
already  pointed  out.  In  fact,  a  thickness  of  14  in.  has  been  cut, 
and  it  is  impossible  to  say  where  the  limit  is. 

Another  type  of  work  is  in  connection  with  steel  castings. 
The  risers  on  these  can  be  cut  away  by  th.is  process.  It  is  possible 
to  compare  results  here  with  what  has  been  accomplished  with 
the  saw.  Using  the  saw,  181.69  cubic  inches  have  been  cut  in  405 
minutes.  This  seems  to  be  the  actual  cutting  time,  and  the  181.69 
cubic  inches  to  represent  the  day's  work.  The  labor  cost,  $1.90; 
grinding  the  saw,  $0.86,  so  that,  excluding  power,  the  total  cost 
was  $2.76.  The  average  cost  per  cubic  inch  would  thus  be 
$0.0152.     With  the  oxy-acetylene  cutting  torch,   135  cubic  inches 
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were  cut  per  hour.  The  labor  was  cstimaled  at  25  cents  per  hour. 
the  acetylene  at  one  cent  per  cubic  foot  and  the  oxygen  at  two 
cents.  The  e.\pense  per  cubic  inch  of  steel  was  found  to  be 
$0.0080,  or  but  little  over  half  that  with  the  saw.  The  foregoing 
data  are  based  on  results  at  a  plant  where  steel  castings  are  made 
It  is  important  in  the  application  of  the  cutting  process,  just 
as  in  the  welding  procedure,  to  select  the  proper  size  of  tip  for 
the  work.  Thus,  the  smallest  heating  tip  (No.  00)  consumes 
only  0.6  cubic  feet  of  acetylene  per  hour,  while  the  largest  size 
(No.  12)  consumes  145.8  cubic  feet.  The  amounts  of  o.xygen  can 
be  estimated  from  these  figures  by  remembering  that  in  the 
neutral  flame  (i.  e..  one  that  neither  oxidizes  nor  carbonizes) 
the  oxvgen  must  be  furnished  in  the  ratio  of  1.28  to  i.    We  have 


Example. 
A 
B 
C 
D 


Area  in  Sq.  In. 

108.00 

68.25 

45.00 

19.60 


Time  in  Min. 

10.50 

3.85 

2.50 

.75 


Sq.  In.  per  Min. 
10.3 
21.0 
18.0 
20.0 


As  to  the  amount  of  oxygen  used,  we  may  take  the  figures 
obtained  after  16  miscellaneous  cuts.  The  total  area  cut  amounted 
to  187.5  square  inches.  The  total  amount  of  oxygen  used,  both 
through  cutting  and  heating  tips,  amounted  to  42.5  cubic  feet 
We  find  then  that  it  requires  0.288  cubic  feet  of  oxygen  per 
square  inch.  The  total  acetylene  may  be  estimated  at  4  cubic 
feet.  With  acetylene  at  i  cent  and  oxygen  at  2'/2  cents,  the  total 
expense  for  gas  would  be  $1.10.  Per  square  inch,  the  gas  cost 
would  be  $0.0059.  If  we  estimate  the  labor  at  $0.0011  per  square 
inch,  we  get  for  gas  and  labor  a  total  expense  of  $0,007  per 
?quare  inch. 


THE  PENNSYLVANIA'S  RELIEF  FUNDS 


CUTTING    OFF    STEEL    PILING. 

the  C.786  cubic  feet  of  oxygen  per  hour  for  tip  No.  00,  and  186.6 
cubic  feet  per  hour  for  tip  No.  12.  Remembering  that  acetylene 
costs  about  I  cent  per  cubic  foot,  and  oxygen  about  2j4  cents, 
the  corresponding  co.'ts  can  be  estimated.  It  will  be  seen,  then, 
that  money  may  easily  be  wasted  by  using  a  tip  larger  than  neces- 
sary, and  while  this  is  true  for  the  heating  tip,  it  is  still  more 
true  for  the  cutting  attachment. 

The  reason  is  that  a  higher  pressure  is  ordinarily  used  for  the 
oxygen  cutting  jet.  If  too  large  a  jet  is  used,  there  will  conse- 
quently be  a  considerable  loss.  The  process  is  an  economical  one, 
but  expert  advice  obtainable  from  the  makers  of  the  instruments 
should  be  closely  followed.  Thus  it  is  practicable  to  cut  6-inch 
steel  with  a  flow  of  gases  that  make  a  cut  of  only  Ys  or  9/64  in. 
wide.  It  will  readily  be  granted,  perhaps,  that  if  a  cut  of  double 
the  width  had  been  made  under  the  same  conditions,  the  expense 
would  have  been  much  greater,  ;s  double  the  metal  would  have 
had  to  be  removed. 

In  order  that  it  may  be  appreciated  how  effective  this  cutting 
method  is  with  heavy  work,  the  example  may  be  cited  of  a  cut 
18  feet  long  made  in  steel  3>i  inches  thick.  A  pressure  of  85 
pounds  was  here  employed  with  the  oxygen  cutting  jet.  The 
entire  operation  was  completed  in  less  than  half  an  hour.  A  cut 
nine  feet  in  length  was  made  in  i-inch  steel  in  lO'/S  minutes,  and 
the  cutting  pressure  was  35  pounds.  This  should  be  compared 
with  a  long  cut  made  in  %-inch  steel,  in  which  latter  meclianical 
means  was  employed  to  regulate  the  apparatus.  The  cutting  pres- 
sure was  40  pounds,  and  the  cut  65<^  feet  long  was  made  in  VA 
minutes,  or  at  2  feet  per  minute.  This  is  more  than  double  the 
speed  of  the  former  example,  and  scarcely  seems  to  be  ex- 
plained by  the  slightly  increased  pressure  and  the  slighfiy  thinner 
metal.  Another  mechanical  cut,  6  feet  long  and  5^-inch  deep  was 
made  in  254  minutes.  A  circular  cut  in  i-inch  steel,  1.54  feet 
long,  was  made  in  ->i4  minute.  Calling  these  four  examples  A,  B, 
C,  D,  we  may  compare  the  areas  of  the  cuts  and  the  periods 
thus; 


Since  the  organization  of  the  Pennsylvania  Railroad  Em- 
ployees' Relief  Funds,  $29,571,266.72  have  been  paid  out  in  bene- 
fits tc  their  members.  This  fact  is  brought  out  in  a  report  issued 
recently  by  the  company,  which  also  shows  that  in  the  month 
of  November  the  benefits  amounted  to  $189,386.30. 

The  Relief  Department  of  the  Lines  East  of  Pittsburgh  and 
Erie  in  the  month  of  November  paid  to  its  members  the  sum  of 
$129,452.75,  representing  $52,473.43  paid  to  the  families  of  mem- 
bers who  died  and  $76,979.32  to  members  who  were  incapacitated 
for  work.  The  total  payments  on  the  Lines  East  of  Pittsburgh 
and  Erie  since  the  Relief  Fund  was  established  in  1886  have 
amounted  to  $21,504,660.81. 

In  November,  the  Relief  Department  of  the  Pennsylvania 
Lines  West  of  Pittsburgh  and  Erie  paid  out  a  total  of  $59,933.55, 
of  which  $19,812.50  were  for  the  families  of  members  who  died, 
and  $40,121.05  for  members  who  were  unable  to  work.  The 
sum  of  $8,066,605.91  represents  the  total  payments  of  the  Relief 
Fund  of  the  Lines  West  since  it  was  established  in  1889. 


Government  Tests  of  Lignite. — North  Dakota  Lignite  as  a 
Fuel  for  Power-Plant  Boilers  is  the  title  of  Bulletin  No.  2,  just 
issued  by  the  Bureau  of  Mines.  This  bulletin  describes  a  series 
of  tests  at  the  pumping  plant  of  the  United  States  Reclamation 
SeA'ice,  at  Williston,  North  Dakota.  The  Reclamation  Service 
has  £.  large  project  there,  and  had  installed  steam  'uoilers  with 
furnaces  designed  to  burn  a  "brown  lignite"  that  was  mined  on 
adjacent  Government  land.  The  results  of  the  tests  on  the  lig- 
nite show  that  this  fuel,  though  generally  considered  unsatis- 
factory, may  be  used  with  fair  economy  under  boilers  that  gen- 
erate their  full  rated  capacity.  The  tests  were  conducted  by  the 
Technologic  Branch  of  the  Geological  Survey  which  is  now  a 
part  of  the  Bureau  of  Mines.  The  authors  of  the  bulletin  are 
D.  T.  Randall  and  Henry  Kreisinger.  The  bulletin  will  be  of 
interest  to  fuel  engineers,  especially  to  those  located  in  lignite 
territory.  It  may  be  obtained  by  addressing  the  Director  of  the 
Bureau  of  Mines.  Washington,   D.   C. 


Considerable  Objection  for  a  Time  was  raised  to  the  estab- 
lishment of  the  apprentice  schools  on  account  of  their  cost. 
While  we  know  ex;*ctly  what  it  costs  us  to  educate  each  appre- 
tice,  we  also  know  what  the  apprentice  is  doing,  and  although 
the  Santa  Fe  is  spending  from  $35,000  to  $40,000  a  year  training 
boys  for  its  future  needs,  yet  with  the  help  of  their  school  and 
shop  instructors,  these  boys  are  accomplishing  enough  more  work 
to  more  than  pay  for  the  most  of  instructing  them. — F.  IV. 
Thomas,  Supervisor  Af prentices,  A.,  T.  &  S.  F.  R\. 


A  New  Union  Station  in  the  Center  of  Baltimore,  with  a 
tunnel  connection  running  for  about  two  miles  from  the  western 
boundary  of  the  city  under  the  business  district,  are  the  main 
features  of  a  report  by  a  self-appointed  committee  of  business 
men  having  in  view  practicable  relief  to  the  congested  conditions 
of   the   railroads  in  that  city. 
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THE  MECHANICAL  HANDLING  OF  FREIGHT 


AN  ELECTRO-HYDRAULIC  RIVETER 


At  the  meeting  of  the  American  Society  of  Mechanical  En- 
gineers in  New  York  on  January  lo,  a  paper  on  tlic  subject  of 
"The  Mechanical  Handling  of  Freight"  was  presented  by 
Samuel  B.  Fowler,  of  Boston.  The  subject  was  discussed  by 
railroad  officials  and  by  officers  of  large  industrial  establishments 
where  the  handling  of  great  quantities  of  freight  is  a  serious 
problem.  Lack  of  adequate  t.-rniinal  facilities,  increase  of  net 
income  and  lower  freight  rates  present  problems,  the  solution 
of  which  are  vital  to  the  transportation  company,  shipper  and 
consignee  alike.  Additional  facilities  are  difficult  to  obtain,  since 
there  is  usually  no  available  land  adjacent  to  the  terminal  or  it 
is  held  at  a  prohibitive  price. 

The  capacity  of  present  terminals  can  be  increased  by  handling 
larger  unit  loads  and  moving  them  at  greater  speed,  as  well  as 
by  increasing  the  flood  areas  by  the  use  of  freight  sheds  of  more 
than  one  story.  This  is  made  possible  by  the  substitution  of 
mechanical  devices  for  manual  labor  and  hand  trucks.  The  ter- 
minal handling  cost  is  a  large  item  in  freight  charges.  Mechan- 
ical handling  methods  will  reduce  the  total  transportation  cost 
sufficiently  to  permit  of  a  material  gain  in  income,  a  decrease 
in  rates,  or  possibly  both.  The  use  of  machinery  will  also  bring 
about  a  new  type  of  terminal  and  a  revolution  in  present  ter- 
minal methods,  making  possible  other  economies.  These  econo- 
mies are  possible  with  team  freight  as  well  as  less  than  car  load 
freight,  and   with   water-borne  as  well  as   rail-borne   traffic. 


This  extremely  interesting  tool  is  coming  into  extensive  use 
in  European  railroad  sliops.  It  is  a  very  clever  device  and  pos- 
sesses many  points  of  merit.  In  it  the  well-known  advantages 
of  hydraulic  riveting  are  secured,  with  the  additional  good  feat- 
ure that  the  tool  is  self-contained  and  needs  no  outside  water 
pressure  supply  or*^iping.  A  small  tlcctric  motor  gives  the 
hydraulic  pressure,  and  it  has  been  found  that  one  of  two  horse- 
power will  suffice.  Pressure  is  given  by  driving  down  the  piston 
shaft  by  the  motor  through  gears  and  j  revolving  nut  which  is 
threaded  on  the  end  of  the  shaft.  The  operation  of  riveting 
does  not  require  over  five  or  six  seconds  per  rivet,  and  can  be 
performed  with  a  single  lever,  the  riveter  returning  automatically 
to  the  starting  point  after  each  rivet  is  set. 


To  the  Editor:— 

In  order  to  set  us  right  with  your  readers,  I  think  I  am  justi- 
fied in  asking  you  to  publish  the  following,  in  order  that  I  may 
not  be  misunderstood  by  them  in  regard  to  the  application  of 
our  patent  tube  plates  to  existing  fireboxes  in  locomotive  boilers. 
We  have  been  applied  to  by  a  number  of  superintendents  of 
motive  power  to  do  this,  but  as  this  is  only  one  part  of  the 
boiler  considered,  and  then  not  in  accord  with  our  plans,  we 
wish  to  explain  through  the  medium  of  your  paper  that  we  are 
very  willing  to  supply  our  patent  tube  plates  where  they  can  be 
fitted  to  existing  boilers  to  conform  with  our  plans.  It  is  our 
best  judgment  to  advise  a  railroad  company  to  first  make  trials 
with  a  number  of  new  boilers  or  with  complete  new  back  ends 
and  tube  plates  fitted  to  their  regular  type  of  boiler.  In  this 
way  they  will  get  economy  enough  by  the  increased  heating  sur- 
face, diminished  staybolts,  improved  circulation,  no  broken  stays, 
non-leaky  mud  rings  or  flues,  to  repay  them  many  times  for  their 
expenditure. 

What  I  state  in  regard  to  our  boilers  is  from  knowledge  of 
construction,  and  from  the  daily  inspection  of  their  working 
going  on  the  third  year.  It  is  not  requisite  to  make  a  demon- 
stration test  by  heating  the  plates  over  crown  of  our  firebox  to 
note  the  variations  of  steam  pressures  by  injecting  water 
whilst  plates  are  so  heated,  inasmuch  as  it  is  a  well-known  fact 
that  the  formation  by  corrugation  of  firebox  and  tube  plates 
adds  over  50  per  cent,  to  the  strength  of  a  regular  firebo.x  besides 
adding  flexibility,  which  neutralizes  the  strains  under  the  con- 
ditions in  which  a  locomotive  boiler  works.  Shall  be  glad  to 
furnish  statistics  of  the  working  of  our  boilers  and  any  other 
information  required,  but  deem  it  best  not  to  accede  with  the 
wish  of  motive  power  to  apply  our  tube  plates  to  existing  boilers 
unless  changed  to  conform  with  our  regular  plans. 

Wm.  H.  Wood. 


More  Than  1,500,000,000  Passengers  rode  on  the  various 
transportatiori  lines  in  Greater  New  York  during  the  year  ended 
June  30,  1910.  Traffic  figures  made  public  recently  by  the  public 
service  commission  gave  the  total  at  1,526,966,988,  as  compared 
with  1,396,086,252  for  the  previous  twelve  months.  The  fares 
collected  by  the  various  companies  totaled  $76,224,179.63.  Oper- 
ating expenses  of  the  roads  for  the  year  were  $43,274,487.11. 


ELECTRICALLY    01'ER.\TED    RIVETER. 

The  setting  of  the  rivet  is  done  in  the  proper  way;  that  is, 
quickly  at  the  beginning  of  the  work  on  the  hot  rivet,  and  then 
slower  as  the  rivet  head  is  formed  and  as  the  pressure  increases. 
The  metal  is  thus  forced  in  the  hole  in  a  gradual  manner  and 
provides  a  perfect  filling,  even  in  cases  where  the  holes  cannot 
be  drifted  to  .;xactly  match.  By  properly  setting  the  cams  a 
great  range  of  pressures,  according  to  size  of  rivets,  can  be 
obtained.  This  is  an  advantage  over  the  usual  hydraulic  tool 
which  gives  but  two  or  three  different  pressures. 

For  some  kinds  of  work  a  universal  mounting  is  used  so  as 
to  allow  the  riveting  tool  to  take  any  position  where  the  rivets 
are  differently  situated.  This  is,  of  course,  a  requisite  in  boiler 
work  where  the  tool  must  be  convenient  to  handle.  It  is  well 
secured  by  mounting  the  riveting  jaws  to  turn  on  a  frame  upon 
a  shaft,  and  the  frame  is  mounted  in  a  like  manner  on  the  main 
casting.  The  latter  is  hung  by  an  arm  from  a  crane  as  will  be 
seen  in  the  illustration.  Rotation  of  the  two  parts  is  given  by 
a  ratchet  device  and  endless  screw  in  each  case.  The  whole 
system  is  mounted  so  as  to  turn  on  ball  bearings  and  it  can  be 
moved  very  easily  by  the  workman. 


Locomotive  Fuel  Economy 


ABSTRACT    FROM    A    MOST    VALUABLE    PAPER    PRESENTED   BEFORE   THE   RAILWAY   CLUB   OF   PITTSBURGH, 
IN  WHICH  THOROUGH  INSTRUCTION   AND  DEMONSTRATION  ARE  ADVOCATED  AS  POTENT  FACTORS. 


A.   G.   KlNYON. 


Instruction  is  the  key-note  to  fuel  economy,  but  to  be  effective, 
it  must  be  followed  by  supervision  and  demonstration.  Instruc- 
tion by  means  of  books  on  fuel  economy  is  good,  instruction  by 
correspondence  courses  is  also  good,  and  instruction  by  lectures 
direct  to  the  men  is  best,  but  if  any  or  all  of  these  made  up  of 
proper  information,  are  supplemented  by  practical  demonstra- 
tions on  the  engines  and  followed  up  by  constant  supervision,  the 
nearest  to  ideal  conditions  will  obtain.  Instruction  in  whatever 
form  should  be  given,  not  only  to  engineers  and  firemen,  but  to 
roundhouse  foremen,  boiler  makers,  hostlers,  hostler  helpers,  fire 
builders,  engine  watchmen,  grate  men  and  fire  cleaners.  And  if 
ofiicials  of  the  operating  and  mechanical  departments  attend  the 
classes  occasionally,  it  will  hEvt  a  good  influence,  as  well  as 
keep  them  posted  as  to  what  instruction  is  being  given  and  so 
be  in  a  position  to  give  support  in  having  the  instructions  car- 
ried out. 

Upon  the  roundhouse  foremen,  boiler  makers  and  grate  men 
should  be  impressed  the  importance  of  having  the  draft  appli- 
ances, grates,  flues  and  all  parts  that  make  for  fuel  economy,  in 
proper  condition  when  the  engine  goes  out,  and  a  clear  under- 
standing of  what  proper  conditions  are,  should  be  insisted  upon. 
Hostlers,  hostler  helpers,  engine  watchmen  and  fire  cleaners 
should  be  instructed  in  proper  methods  for  building  the  fire,  its 
care  up  to  the  time  of  delivery  on  the  going  out  track,  and  the 
condition  it  should  be  in  when  delivered,  proper  methods  of 
cleaning  the  fire,  and  when  these  men  are  in  line  of  promotion 
to  the  position  of  fireman,  they  should  receive  the  same  instruc- 
tion given  to  firemen. 

The  present  method  followed  on  most  roads  of  sending  a  new 
man  out  as  a  student  fireman  to  learn  to  fire  from  a  fireman  who 
possibly  may  be  making  his  first  trip  for  pay,  is  the  poorest 
possible.  It  is  the  failure  to  do  successful  work  when  so  started 
that  causes  so  many  to  become  discouraged  and  quit,  and  thus 
keep  the  service  filled,  particularly  in  a  busy  season,  with  green, 
dissatisfied  and  unsatisfactory  men.  And  this  practice  brings 
about  a  method  of  firing  by  which  the  fireman  keeps  up  steam 
when  all  conditions  are  right,  but  which  is  very  extravagant  in 
coal  consumption,  and  when  adverse  conditions  are  encountered, 
result  in  steam  failures.  All  this  would  be  obviated  if  proper 
methods  were  followed  from  the  start.  It  should  be  the  aim  to 
get  these  green  men  into  the  instruction  car  before  they  make  a 
trip  and  give  them  a  clear  understanding  of  the  theoretical  part 
of  the  work,  as  well  as  an  explanation,  so  far  as  possible,  of 
the  practical  part,  and  then  their  first  two  or  three  trips,  or  more 
if  necessary,  should  be  made  with  the  demonstrator  instructor  to 
give  them  a  right  start,  and  a  right  start  is  of  the  greatest  im- 
portance in  any  undertaking. 

The  demonstrator  instructor  should  have  only  such  territory 
and  men  under  him  that  he  can  ride  with  each  man  at  least  two 
or  three  times  a  month  and  in  this  way  keep  them  up  to  proper 
work.  While  it  is  a  fact  that  the  engineers  and  firemen  receive 
the  highest  pay  outside  of  official  positions  on  the  road,  it  is  also 
true  that  the  majority  of  them  need,  like  other  employees,  direc- 
tion and  supervision.  No  management  would  think  of  starting 
men  in  the  shops  without  some  direction  and  supervision,  and 
the  supervision  would  be  continued  at  all  times.  The  man,  who 
by  his  faithful  work,  shows  that  he  does  not  need  supervision, 
is  the  one  who  is  promoted. 

The  cost  for  material  for  repairs  to  our  locomotives  is  only 
about  40  per  cent,  of  the  cost  of  fuel  to  operate  them,  while  the 
cost  of  labor  for  repairs  and  terminal  care  is  only  46  per  cent. 


of  the  cost  for  fuel  and  labor  to  operate  our  locomotives,  so  it 
would  seem  reasonable  to  assume  that  the  same  amount  of  super- 
vision be  had  over  this  labor  and  material  as  is  had  in  shop 
management,  but  have  we?  No,  far  from  it;  it  is  safe  to  say 
that  for  every  20  first-class  workmen  in  our  shops  we  have  a 
foreman.  How  many  foremen  or  road  foremen  of  engines  have 
we  on  our  57,000  locomotives?  No  exact  figures  are  obtainable, 
but  we  think  that  one  road  foreman  for  every  150  engines  is  a 
safe  estimate.  In  the  face  of  these  figures  no  intelligent  man 
can  deny  the  fact  that  great  saving  can  be  brought  about  by 
closer  supervision  of  the  men  on  the  engines.  We  believe  there 
is  work  enough  outside  of  the  matter  of  fuel  economy  for  the 
road  foreman  and  it  would  be  one  of  the  best  possible  invest- 
ments to  train  a  corps  of  men  especially  for  this  work,  and 
have  enough  of  them  so  there  would  be  at  least  one  for  every 
fifty  crews. 

The  first  essential  is  a  well  equipped  instruction  car,  fitted  up 
with  apparatus  and  in  charge  of  a  competent  instructor,  who, 
where  possible,  should  be  a  practical  engineer.  The  difficulty  of 
securing  practical  men  as  instructors  will  no  doubt  be  great,  but 
arrangements  could  be  made  with  some  of  our  technical  schools 
to  train  men  in  the  theoretical  part  of  the  work,  or  supply  in- 
structors to  work  with  the  practical  man  in  the  education  of  the 
men.  In  fact,  we  believe  that  the  extension  department  of  our 
state  college  would  be  only  too  glad  to  train  men  along  these 
lines,  could  they  be  assured  of  openings  for  them,  or  the  Scran- 
ton  schools,  through  their  railway  department,  would  either  in- 
struct the  men  direct,  or  furnish  instructors. 

Besides  apparatus  for  instruction  on  the  principles  of  the 
chemistry  of  combustion,  other  apparatus  should  be  provided  for 
distilling  the  gas  from  coal,  and  catching  some  of  it,  and  show- 
ing how  it  can  be  used  to  advantage,  or  how  much  or  all  of  the 
gas  may  be  lost  by  improper  methods  of  firing,  evaporation  test 
apparatus  in  which  some  of  the  gas  from  the  coal  can  be  burned, 
and  the  economy  of  a  slow  rate  of  combustion  over  a  rapid 
rate  shown.  Show  that  the  rapid  rate  is  the  one  where  the 
black  smoke  is  made,  and  that  the  black  smoke  is  the  carbon  of 
the  hydro-carbon  gases,  and  represents  a  loss  of  14,500  B.t.u. 
for  every  pound  so  escaping,  also  that  with  black  smoke  is  es- 
caping quantities  of  partially  burned  carbon  in  the  form  of  a 
colorless  gas  known  as  carbon  monoxide,  and  that  each  pound 
of  carbon  so  burned  represents  a  loss  of  10,000  B.t.u.  That  the 
formation  of  the  smoke  and  the  carbon  monoxide  is  due  to  sup- 
plying coal  faster  than  the  draft  appliances  can  supply  oxygen 
through  the  medium  of  the  air  to  burn  it.  The  matter  of  draft 
and  draft  appliances  and  their  adjustment  should  be  gone  into 
with  the  help  of  stereopticon  pictures.  These  pictures  should 
show  the  interior  of  the  firebox  with  the  fire  burning  under 
different  conditions,  a  view  of  the  front  end  as  well  as  the  boiler 
in  longitudinal  section.  The  necessity  of  having  the  air  come 
in  through  the  grates  to  have  the  oxygen  thoroughly  mix  with 
the  fuel  elements  of  the  coal  should  be  brought  out  strongly, 
and  in  this  connection  the  necessity  of  swinging  the  door  after 
each  shovelful  of  coal  is  put  in,  should  be  impressed.  Also  that 
the  air  mixes  best  with  the  coal  if  a  light  fire  is  carried  and 
the  fresh  fuel  added  in  thin  layers.  Views  should  be  shown  on 
the  canvas  picturing  the  improper  fire  as  well  as  the  proper  one. 
A  fire  with  a  hole  in  it  should  be  shown,  and  the  exact  reason 
such  a  fire  will  not  produce  heat  explained ;  also  a  clinkered  fire, 
and  what  the  presence  of  the  clinker  means  and  how  to  avoid  it. 
A  picture  showing  a  tender  properly  coaled  and  trimmed  should- 
be  shown,  and  any  other  views  that  local  conditions  make  desir- 
able.    The  importance  of  co-operation  of  th*  engineer  and  fire- 
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man  should  be  taken  up  and  strongly  impressed  on  the  men. 
Instruction  in  this  way,  or  when  this  is  not  convenient,  instruction 
by  means  of  carefully  prepared  instruction  books,  will  lay  the 
foundation  for  the  most  important  part  of  the  work,  namely, 
the  demonstration  on  the  engines  in  actual  service.  This  world 
is  certainly  filled  with  many  Missourians  and  a  large  number  of 
them  arc  to  be  found  on  our  locomotives,  so  many  in  fact  that  I 
sometimes  wonder  if  that  state  is  not  becoming  depopulated  by 
emigration,  as  so  many  of  the  men  have  to  be  shown. 

The  demonstrator  instructor  should  be  an  engineer  of  not  less 
than  two  years'  experience  in  that  position,  who  thoroughly  un- 
derstands the  theoretical  part  of  the  business,  and  who  is  able 
to  take  the  scoop  and  fire  an  engine  over  the  entire  division  if 
need  be,  to  show  that  the  theoretical  part  is  practical  in  service, 
and  when  the  two  are  combined  far  better  results  will  be  had 
than  with  either  alone.  Show  how  the  fire  should  be  built  up 
at  leaving  time,  so  that  when  stirred  out  or  broken  up,  as  the 
start  is  to  be  made,  that  a  clean  bright  fire  will  be  had,  one  that 
is  even  in  thickness  over  the  grates,  and  only  just  heavy  enough 
to  stand  the  work  the  engine  is  to  do.  Show  how  if  the  fire  is 
bright  all  over  and  not  too  thick,  the  air  will  come  through 
equally  at  all  points,  the  fire  will  not  be  torn  in  holes,  and  much 
less  coal  burned  than  if  the  start  was  made  with  a  dull,  heavy 
fire.  That  by  firing  light  and  often,  and  taking  pains  to  break 
up  the  large  lumps,  and  covering  as  large  a  surface  as  possible 
with  each  shovel  of  coal,  and  the  door  closed  after  each  shovel- 
ful, that  much  less  coal  will  be  used,  an  evener  steam  pressure 
maintained  with  less  labor,  smoke  eliminated  in  a  great  measure, 
and  his  work  for  the  company  more  economical  and  satisfactory. 

The  practice  of  leaving  the  door  on  the  latch  after  each  scoop 
of  coal  or  after  each  fire  to  prevent  smoke,  if  effective,  is  simply 
a  second  wrong  to  be  made  aright,  the  first  error  being  in  putting 
in  too  much  coal  at  a  time  or  too  often.  The  truth  is  that  there 
is  a  wrong  understanding  on  the  part  of  many  as  to  how  or 
under  what  circumstances  black  smoke  is  formed.  Many  believe 
that  the  smoke  is  formed  on  account  of  low  firebox  temperature, 
when  in  fact  it  is  impossible  to  form  black  smoke  unless  we  have 
a  temperature  of  at  least  i,8oo  degrees  F.,  for  the  reason  that 
the  smoke  is  the  unburned  carbon  of  the  hydro-carbons  and  does 
not  become  visible  until  it  is  separated  from  the  hydrogen,  and 
this  separation  does  not  take  place  until  a  temperature  of  i,8oo 
degrees  is  had.  At  this  temperature,  if  there  is  an  abundance  of 
oxygen  present  and  in  touch  with  these  fuel  elements,  they  will 
both  burn,  and  only  colorless  gases  will  be  produced.  In  most 
cases,  where  opening  the  firebox  to  prevent  smoke  is  effective, 
it  is  due  to  the  fact  that  the  cold  air  admitted  above  the  fire 
in  this  way  chills  it  below  this  splitting-up  temperature  and  the 
gases  escape  in  their  compound  form,  and  we  then  not  only  lose 
the  carbon,  but  the  hydrogen  as  well,  and  will  have  to  use  con- 
siderable more  coal  to  make  up  for  this  loss. 

Show  him  that  the  proper  time  to  add  fresh  coal  is  after  the 
gases  of  previously  added  coal  have  all  burned  off,  and  the  fire 
is  burning  with  that  white  incandescent  heat  that  is  so  blinding 
when  you  look  at  it.  Call  his  attention  to  the  fact  that  the  coal 
must  be  added  at  just  the  right  time,  and  if  so  added  there 
will  be  no  danger  of  the  fire  getting  away  from  him.  This  is 
one  of  the  hardest  things  to  teach  a  man  and  can  be  done  only 
by  practical  demonstration.  The  writer  has  had  many  firemen 
say :  "I  did  not  believe  it  possible  to  fire  an  engine  with  such  a 
light  fire  and  would  not  have  dared  to  try;  but  now  I  see  it  can 
be  done,  I  am  going  to  do  it."  Abuse  of  the  fire  on  the  part 
of  the  engineer  in  allowing  the  engine  to  slip,  leaving  the  lever 
down  too  long  in  starting  the  train,  or  failing  to  hook  up  when 
tippling  a  hill,  or  upon  striking  a  sag  or  flat  place,  is  often  the 
cause  of  heavy  fires  and  extravagant  methods  of  firing  followed 
by  so  many  firemen.  If  the  fireman  has  the  experience  of  having 
his  fire  taken  away  from  him  once  or  twice  by  such  practice,  he 
will  ever  afterward  be  inclined  to  go  "loaded"  for  all  comers,  as 
he  would  rather  be  censured  for  having  too  much  coal  in  the 
firebox  than  for  not  having  enough,  even  though  the  heavy  fire 
will  not  produce  as  much  steam. 

The  harmfulness   of  this  wrong  practicg   en  the  part  of   the 


engineer  should  be  pointed  out  to  him  very  clearly  and  proper 
methods  of  handling  his  engine  insisted  upon.  The  importance 
of  shaking  the  grates  to  keep  them  free  from  ashes  and  clinkers 
as  far  as  possible,  should  be  impressed  on  the  fireman,  but  at 
the  same  time  he  should  be  cautioned  not  to  shake  them  too 
often  or  too  hard.  The  fireman  should  be  taught  to  use  his 
head,  to  figure  ahead  and  have  the  condition  of  his  fire  right  for 
different  parts  of  the  road,  so  that  when  a  shut-off  is  to  be  made 
the  fire  will  have  burned  down  so  that  if  the  engineer  has  figured 
to  have  room  in  the  boiler  for  water  and  increases  his  water 
feed  before  closing  the  throttle  (if  he  does  not  do  this  he  should 
be  instructed  to  do  so),  the  pops  will  not  lift  and  black  smoke 
will  not  trail  over  the  train.  While  it  is  quite  proper  and  essen- 
tial to  let  the  fire  burn  down  under  these  conditions,  he  should 
also  be  impressed  with  the  necessity  of  not  going  to  an  extreme, 
so  that  when  steam  is  to  be  used  again  there  might  be  a  failure 
of  pressure,  or  more  coal  required  to  build  the  fire  up  again  than 
was  saved  by  allowing  it  to  burn  down. 

We  think  it  is  understood  that  all  efforts  to  fuel  economy  must 
be  subservient  to  the  conditions  I'ecessary  to  pull  the  tonnage  and 
make  the  time  required,  and  if  one  method  will  do  this  and 
another  will  not,  the  most  effective  method  must  be  followed, 
although  it  has  been  our  experience,  when  the  engine  is  in  even 
fair  condition,  the  best  results  will  be  had  when  the  light  and 
frequent  method  of  firing  is  followed.  'Ihe  engine  crew  must 
work  together  to  get  the  best  results,  so  the  instruction  should 
be  understood  alike  by  them.  They  should  figure,  upon  reaching 
a  terminal,  to  have  the  fire  in  such  condition  that  after  the  engine 
has  been  left  on  the  terminal  track  by  them,  the  pops  will  not 
open  and  waste  a  lot  of  fuel,  neither  should  the  water  be  left  too 
low  or  the  fire  so  low  that  it  will  die  out,  particularly  at  the  flue 
sheet,  before  the  engine  will  have  been  taken  care  of  by  the 
hostler  or  engine  watchman.  The  fire,  water  and  steam  pressure 
should  be  as  outlined  in  a  previous  paragraph  on  "Condition  of 
fire  at  completion  of  trip." 

The  exact  relation  of  the  traveling  engineer  or  road  foreman 
to  the  demonstrating  instructor,  or  just  what  his  title  should  be, 
is  a  matter  that  will  have  to  be  worked  out  locally.  The  title 
certainly  should  not  be  traveling  fireman  on  account  of  lack  of 
prestige  such  a  title  would  produce,  and  the  duties  of  this  man 
should  be  apart  from  those  of  the  road  foreman.  On  the  Erie 
this  scheme  is  being  worked  out  experimentally  on  two  divisions 
by  a  man  on  each  division  with  the  title  of  supervisor  of  locomo- 
tive operation,  who  has  full  authority  over  the  men  so  far  as  the 
proper  operation  of  the  locomotive  is  concerned,  and  who  looks 
after  the  draft  appliances  as  well  as  other  parts  or  conditions 
that  make  for  fuel  economy,  and  they  are  getting  remarkable 
results. 

We  believe  that  no  man  should  be  placed  in  the  position  of 
demonstrator  instructor  who  cannot  take  the  scoop  and  demon- 
strate every  point,  or  if  unable  to  do  so,  point  out  clearly  what 
improper  condition  prevents  proper  results  being  had.  While  we 
do  not  believe  he  should  fire  an  entire  trip  at  any  time,  unless  in 
case  of  emergency,  he  should  fire  far  enough  to  demonstrate  to 
the  doubting  ones  that  the  method  of  light  and  frequent  firing 
can  be  followed,  not  only  for  a  few  miles,  but  for  many,  not 
only  in  light  service,  but  in  the  heaviest  kind  of  service.  He 
should  also  impress  upon  the  fireman  when  he  takes  the  scoop 
that  it  is  not  for  the  purpose  of  relieving  him  of  his  work,  but 
is  purely  instructive,  and  he  will  be  expected  to  follow  methods 
and  get  results  as  shown.  In  riding  on  poor  steaming  engines, 
to  determine  what  the  cause  of  steam  failure  is,  he  should  watch 
the  operation  on  the  part  of  the  engineer,  test  for  valve  and 
cylinder  packing  leaks,  and  fire  the  engine  himself  to  determine 
accurately  where  the  trouble  is.  The  engineer  should  be  in- 
structed on  these  points  as  well,  so  that  the  common  report  of 
"engine  don't  steam"  will  be  supplemented  with  an  explanation  of 
"why,"  so  the  roundhouse  foreman  will  know  what  to  do  to  over- 
come the  trouble.  He  should  have  the  supervision  of  the  hostlers, 
fire  cleaners  and  engine  watchmen  and  the  condition  of  the  fires 
at  terminals.  His  report  on  quality  of  coal  used  and  manner 
of  charging  it  to  engines,  should  have  much  weight. 
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TOOLS  FOR  FLUE  AND  SHEET  REPAIRS 


Western  Ry.  of  France. 


Flue  and  firebox  troubles  which  have  been  particularly  prom- 
inent in  connection  with  the  locomotives  of  certain  European 
railroads  have  of  late  acted  as  the  stimulus  for  a  vast  amount 
of  ingenuity  in  the  evolution  of  special  devices  for  performing 
work,  and  for  correcting  abnormal  conditions.  Some  of  these 
devices  are  radical  departures  from  those  employed  in  flue 
settmg  in  this  country,  and  the  methods  of  heavy  firebox  re- 
pair work  exhibit  a  decided  variance,  but  both  the  tools  em- 
ployed and  the  operations  are  very  interesting,  and  at  least 
clearly  indicate  that  those  on  the  other  side  in  charge  of  this 
work  are  not   lacking  in   resourcefulness. 


THE   GALLON    FLUE   SHEET   TOOL. 

M.  Gallon,  who  is  connected  with  the  shops  of  the  Western 
Ry.  of  France,  has  devised  and  patented  many  clever  appli- 
ances for  use  in  flue  and  flue  sheet  work  which  have  been 
adopted  by  his  road,  and  which  are  attracting  considerable  at- 
tention elsewhere  from  the  good  results  which  have  been 
achieved.  One  of  his  very  convenient  tools  for  setting  flues  is 
shown  in  the  second  illustration.  The  ordinary  method  practised 
prior  to  its  appearance  consisted  of  the  use  of  a  dudgeon  which 
dilates  the  flue  and  fits  it  tight  inside  the  hole  in  the  flue  sheet. 
This  is  followed  by  the  beading  process,  in  which  a  hammer 
is  used  to  turn  over  the  bead,  and  the  latter  finished  with  a 
hand  or  air  beading  tool.  It  was  well  appreciated  by  M.  Gallon 
that  this  work  which  must  be  done  by  shocks  is  quite  liable  to 
loosen  the  flue  in  the  hole,  and  in  fact  to  frequently  necessitate 
the  re-application  of  the  dudgeon  after  the  bead  had  been 
formed.  This  in  turn  increases  the  length  of  the  flue,  so  tliat 
the  bead  is  no  longer  in  contact  with  the  sheet. 

It  was  also  shown  conclusively  through  experience  that  it 
was  not  advisable  to  use  the  dudgeon  too  frequently  upon  the 
same  holes  in  view  of  the  fatigue  induced  in  the  flue  sheet  and 
the  liability  to  put  it  out  of  shape.  Tools  of  various  kinds 
have  been  devised  abroad  for  carrying  out  the  setting  of  flues 
in  d  better  way,  but  for  many  reasons  these  do  not  seem  to 
be  used  to  any  extent.  Either  they  are  too  light,  and  will  not 
answer  for  the  steel  flues  which  are  now  used  for  locomotive 
work,  or  else  they  cannot  follow  the  inequalities  which  many 
flue  sheets  exhibit  after  a  certain  length  of  service.  Such 
sheets  are  frequently  deformed  to  a  very  great  extent  in  Euro- 
pean countries,  and  are  far  from  affording  flat  surfaces,  so  that 
an  appliance  suitable  for  new  work  will  not  do  for  repairing 
flues. 

The  flue  setting  tool  designed  by  M.  Gallon  consists  of  a  cen- 
tral rod  (a)  whose  lower  end  carries  a  conical  threaded  part 
(b).  On  it  are  mounted  the  split  rings  (c)  carrying  the  ehstic 
rings  (d).  The  upper  end  of  the  rod  has  a  head  (e)  by  which 
it  can  be  turned.  When  this  is  done  the  conical  part  spreads 
the  rings  (c)  which  are  strongly  pressed  against  the  sides  of 
the  boiler  flue  (f),  thus  giving  a  solid  fixed  point  for  the  ap- 
pliance to  work  against.  The  flue  is  also  held  well  in  place 
so  that  it  cannot  be  put  out  of  shape  while  the  tool  is  turning 


down  the  bead  (g).  Along  the  rod  is  a  cup  shaped  collar  (h) 
which  carries  below  a  circular  rim  (i),  the  latter  used  as  a 
rolling  surface  for  the  set  of  rollers  (j)  doing  the  work. 
Above  it  carries  a  depression  with  ball  bearings  (j)  which  are 
pressed  down  by  a  tightening  nut  (k).  This  latter  screws 
upon  a  thread  (1)  on  the  main  rod  and  is  worked  by  a  fric- 
tion collar  (m)  receiving  pressure  from  a  milled  hand  nut  (k') 
by  means  of  a  small  bearing.  A  ratchet  wheel  (p)  worked  by 
a  handle  (o)  carrying  a  pawl  is  worked  on  the  main  collar  (h) 
and  serves  to  turn  it.  The  box  carrying  the  rollers  (u)  is 
mounted  upon  the  main  collar  as  indicated,  and  there  is  left  a 
certain  play  at  "ui,"  "u2"  and  "u3"  so  as  to  allow  this  box  to 
incline  somewhat.  The  rollers  (j)  with  their  pins  (v)  are 
mounted  so  that  the  pins  run  in  holes  in  the  sides  of  the  box 
so  as  to  give  a  still  further  play.  The  rollers  are  grooved  at 
the  top  so  as  to  fit  upon  the  rolling  way  (i).  On  the  same 
rollers  is  a  second  groove  (z)  which  is  designed  so  as  to  work 
upon  the  end  (g)  of  the  flue  (f)  and  to  turn  it  over  in  the 
proper  way. 

The  appliance  is  worked  as  follows:  It  is  first  blocked  in 
place  by  fitting  it  in  the  end  of  the  flue,  and  by  expanding  the 
rings  so  as  to  hold  it  tightly.  The  main  lever  (o)  is  then 
worked,  and  it  carries  with  it  the  pawl  (n)  by  means  of  a  lug 
so  as  to  operate  the  ratchet  (m),  making  the  nut  (k)  turn 
upon  the  main  threaded  rod.  To  this  end  a  suitable  pressure 
has  been  given  by  turning  the  milled  nut  (k')  by  hand.  Thus 
the  nut  (k)  will  give  a  pressure  upon  the  lower  collar  (h)  and 
the  rollers  through  the  ball  bearings.  At  the  same  time  the 
main  lever  turns  the  principal  ratchet  (p)  and  therefore  the 
collar  (h).  By  means  of  the  lower  rim  fi)  the  rollers  are 
turned  about  by  friction,  and  work  upon  the  end  of  the  flue 
so  as  to  turn  it  down  as  desired.  When  the  pressure  of  the 
nut  (k)  upon  the  rod  (a)  becomes  suflScient,  the  ratchet  (m) 
is  released  by  slightly  unscrewing  the  hand  nut  (k'),  and  the 
tool  can  thus  be  rotated  without  advancing  it,  or  can  be  ad- 
vanced as  desired  so  as  to  complete  the  operation.  Such  ad- 
vance is  controlled  by  the  hand  nut  (k')  as  through  this  is 
thrown  on  or  off  the  advancing  ratchet  (m). 

The  rollers  can  take  the  necessary  inclined  positions  for  the 
work  owing  to  the  play  which  is  allowed,  but  in  all  cases  the 
rollers  rest  upon  the  guiding  surface  (i),  and  have  their  side 
thrust  against  the  rim  of  the  collar.  Rollers  with  different 
profiles  for  carrying  out  various  classes  of  work  are  shown  in 
the  illustration  to  which  the  above  references  are  made.    When 
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DETAILS   OF  GALLON   BEADING   TOOL. 

the  operation  is  finished  the  pawl  (n),  which  is  double,  is 
turned  about  so  as  to  unscrew  the  nut  (k)  and  this  loosens  up 
the  appliance  so  that  it  can  be  removed  and  placed  upon  the 
next  tube.  Owing  to  the  good  work  of  this  tool  it  is  now 
used  in  the  Western  Railway  Co.'s  shops,  and  allows  of  turn- 
ing down  the  ends  of  steel  flues  to  form  wide  beads.  With 
that    company    the    greatest    diameter    of    steel    flues   is    2^    in. 
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with  a  thickness  of  %  in.  to  ,3/16  in.  In  cases  of  this  diameter 
the  flue  ends  project  from  the  slicct  before  beading  ^  in.,  while 
for  a  2-in.  flue  the  projection  is  J4  '"■ 

The  tool  shown  in  the  photograph  is  the  same  exactly  as  that 
which  has  been  described,  except  that  it  contains  an  inverted 
ball  stem,  for  use  where  bushings  are  used  in  flue  holes  before 
the  application  of  the  flue,  and  which  must  be  beaded  on  the 
water  and  on  the  firebox  side.  It  is  of  course  apparent  that  to 
use  this  tool  the  flues  must  be  removed,  and  in  that  contin- 
gency it  adequately  forms  a  bead  for  the  bushing  on  either 
side  of  the  flue  sheet.  A  considerable  progress  in  repairing 
cracked  and  distorted  firebox  sheets  has  been  made  in  France 
through  the  Gallon  system,  in  which  this  last  mentioned  tool 
plays  no  inconsiderable  part.  In  the  instance  of  cracked  webs 
between  flue  holes  the  plan  pursued  is  to  fit  entirely  over  the 
damaged  area  of  the  flue  sheet  a  sheet  of  copper,  and  to  secure 
this  latter  to  the  flue  sheet  by  means  of  bushings  in  each  flue 
hole,  flanged  on  both  the  water  and  the  fire  sides  of  the  sheet. 
In  v'ew  of  the  fact  that  a  very  thin  sheeting  is  employed  it 
must  fit  down  upon  the  flue  sheet  surface,  no  matter  how  dis- 
torted or  bulged  the  latter  may  be. 

So  far  as  securing  this  sheeting  is  concerned,  M.  Ragno,  an 
engineer  of  the  Italian  State  Railways,  uses  in  the  flue  hole 
a  light  copper  bushing  made  of  a  section  of  tubing,  and  fits  it 
into  the  hole,  afterwards  turning  the  projecting  ends  down  on 
either  side  of  the  flue  sheet.  An  improvement  has  been  made 
in  this  method  by  M.  Gallon,  who  uses  steel  bushings  instead 
of  copper.  Through  the  use  of  the  tool  last  mentioned  he  can 
flange  the  ends  so  as  to  give  a  wide  bead  which  will  hold  the 
copper  plating  very  tight.  He  modifies  the  method  of  holdmg 
the  tool,  which  the  photo  clearly  indicates,  by  substituting  the 
inverted  ball  stem  which  has  been  mentioned,  and  which  is 
extremely  to  the  point  in  view  of  the  fact  that  only  a  simple 
bushing  need  be  considered  here.  The  main  rod  screws  into  a 
half-round  base  which  fits  upon  and  pulls  against  one  side  of 
the  flue  sheet  while  the  other  side  is  being  beaded  as  has  been 
described.  Except  for  the  fact  that  the  rollers  are  designed 
for  forming  a  wide  bead  the  construction  of  the  applaince  Re- 
mains the  same  as  that  which  has  been  described  in  detail. 
The  inside  flange  is  first  made,  then  the  outside,  using  conical 
holes  to  start  with,  and  with  the  larger  opening  outward.  With 
the  flues  all  out,  and  it  is  presumed  in  this  condition  that  they 
will  be  all  removed,  copper  sheeting  can  be  used  on  either  side 
of  the  flue  sheet.  After  bushing  the  holes  with  this  tool  as 
has  been  described  the  boiler  flues  can  be  inserted  in  the  bush- 
ings and  beaded  in  the  usual  way  with  the  same  tool  as  that 
shown  in  the  line  drawing  by  simply  substituting  the  screw  end 
for  the  inverted  ball   stem. 

Some  very  clever  repair  work  is  being  done  on  the  French 
Western  through  the  use  of  these  ingenious,  even  if  some- 
what complicated  tools.  One  of  the  illustrations  shows  a  back 
flue  sheet  in  very  bad  shape.  It  will  be  noted  that  many  webs 
are  fire  cracked  and  broken,  and  that  on  the  section  A-B  a 
bulge  exists  sufficient  to  practically  condemn  it  in  our  practice, 
or  at  least  to  warrant  a  straightening  operation  of  more  or 
less  magnitude.  This  sheet  was  in  fact  considered  as  out  of 
tervice,  but  by  the  Gallon  method,  and  with  the  tools  which 
have  been  described  and  illustrated,  it  was  repaired  and  re- 
turned to  work,  and  has  been  running  for  over  18  months,  and 
holding  out  well.  In  this  case  copper  bushings  were  used  in 
the  flue  holes  before  the  steel  bushings  were  applied,  and  cop- 
per plating  was  used  all  over  the  outside  or  firebox  side  of  the 
flue  sheet." 

These  repairs  are  not  entirely  applicable  to  American  prac- 
tice as  we  are  not  particularly  troubled  with  broken  bridges 
between  flue  holes.  As  a  rule  when  these  latter  arise  it  is  from 
some  bungling  in  trying  to  straighten  a  bulged  back  flue  sheet, 
and  with  the  sheet  being  insufficiently  heated  it  breaks  through 
three  or  four  webs  when  the  draw  is  applied  by  means  of  the 
screw  rods  between  the  front  and  back  flue  sheets  to  straighten 
the  firebox   sheet. 

It  is  doubtful  indeed  whether  in  American  practice  it  would 
\f\  considered   advisable  to   run   a   flue   sheet   in   such   condition. 


but  the  fact  remains  that  this  was  repaired  and  returned  to 
service,  and  the  two  comparative  cross  sections  are  more  em- 
phatic than  words  can  possibly  be  in  illustrating  the  gravity  of 
the  situation  and  the  nature  of  the  repairs.     A  number  of  com- 
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FLUE   SHEET  BEFORE   AND   AFTER  REPAIRS. 

parative  tests  show  that  repairs  made  by  this  method  have 
been  of  great  advantage,  and  it  has  been  claimed  that  80  per 
cent,  is  realized  on  material  and  labor,  over  that  represented  by 
a  renewal  of  the  sheet.  The  time  for  which  the  boiler  is 
thrown  out  of  service  is  also  lessened  some  60  per  cent.,  even 
although  the  flues  must  be  entirely  removed.  M.  Gallon  states 
that  over  20,000  bushings  have  been  applied  by  his  method  in 
France   and  elsewhere   upon  283  back  flue  sheets. 


Oil  AS  Fuel  in  Locomotives. — The  use  of  oil  as  fuel  on  the 
railroads  of  the  United  States  during  the  last  year  greatly  in- 
creased, the  consumption  by  the  roads  in  igop  amounting  to 
19,939,394  barrels,  an  increase  of  3,050,324  barrels,  or  18  per  cent, 
over  the  previous  year.  The  oil  used  by  the  railroads  is  mostly 
crude.  After  a  thorough  investigation  by  an  expert  for  more 
than  a  year,  the  Great  Northern  has  decided  to  use  oil  as 
fuel  on  practically  all  its  locomotives  west  of  Leavenworth, 
Wash.,   in  the  Cascade  Mountains. 


Still  Another  Great  Steamship. — The  new  Cunard  liner 
will  be  propelled  by  turbines  operating  quadruple  screws.  Her 
coal  capacity  will  be  6,500  tons  and  her  total  displacement  50,000 
tons — S,ooo  tons  more  than  that  of  the  Olympic-  The  design 
of  the  vessel  will,  it  is  said,  include  a  double  bottom  so  ar- 
ranged that  she  may  carry  oil  fuel  should  the  introduction  of 
such  a  method  of  raising  steam  appear  advisable.  Needless  to 
say,  the  fittings  throughout  will  comprise  every  luxury,  includ- 
ing a  swimming  bath,  a  theatre,  and  a  daily  paper.  The  accom- 
modation will  provide  for  650  first-class  passengers,  740  second- 
class,  and  2,400  third-class — a  total  of  3,790,  which  compares 
with  2,500  in  the  Olympic  and  2,200  in  the  Mauretania  and 
the  Lusitania.  The  cost  of  the  vessel  will  probably  reach  close 
on  to  $10,000,000. 
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THE  POWER  OF  A  LOCOMOTIVE  BOILER 


During  the  last  decade  a  revolution  in  opinion  has  taken 
place  in  England  with  regard  to  the  size  of  locomotive  boilers. 
It  has  been  more  and  more  recognized  that  the  power  of  a 
locomotive  is  limited  by  the  amount  of  steam  which  the  boiler 
can  supply,  and  in  this  respect  there  is  a  tendency  to  fall  into 
line  with  American  practice  where  large  boilers  are  the  rule. 
In  this  article  the  writer  proposes  to  trace  the  relation  between 
the  size  of  the  boiler  and  the  power  developed  by  the  locomo- 
tive. 

Before  proceeding  any  further,  it  may  be  as  well  to  review 
briefly  the  conditions  under  which  the  locomotive  boiler  has 
to  work.  In  the  first  place,  owing  to  restrictions  of  space  and 
weight,  it  must  be  an  enormously  rapid  steam  generator.  This 
necessitates  a  large  area  of  heating  surface  compared  with  the 
amount  of  water  carried  in  the  boiler.  Secondly,  owing  to  the 
small  space  available  for  the  grate,  a  high  rate  of  combustion 
must  be  maintained.  This  latter  condition  is  rendered  possible 
by  the  action  of  the  blast-pipe,  and  also  by  the  very  efficient 
circulation  promoted  by  the  vibration  of  the  engine.  It  is  im- 
possible to  get  the  same  rate  of  combustion  on  land  boilers  as 
on  locomotives,  owing  to  the  water  being  unable  to  take  up  the 
heat  sufficiently  quickly,  the  result  being  unequal  expansion, 
local  overheating,  and  consequent  leakage.  It  is  this  very  ef- 
ficient circulation  which,  by  enabling  the  water  to  take  up  the 
bulk  of  the  heat  offered,  maintains  the  efficiency  of  the  locomo- 
tive boiler  at  a  level  vieing  with  the  best  land  and  marine  boil- 
ers in  spite  of  the  distinctly  unfavorable  conditions  for  econom- 
ical fuel  consumption. 

In  laying  out  the  design  of  a  boiler  it  will  be  found  the  lead- 
ing dimensions  are  governed  almost  entirely  by  the  wheel  ar- 
rangment  of  the  engine,  and,  in  the  case  of  large  boilers,  by  the 
limits  imposed  by  the  loading  gage.  The  length  of  the  boiler 
must  be  considered  in  conjunction  with  the  wheel-base.  The 
front  tube-plate  is  generally  level  with  the  back  of  the  cylin- 
ders, and  the  length  of  the  barrel  is  fixed,  in  the  case  of  four 
or  six  coupled  inside  cylinder  engines,  by  the  amount  of  room 
required  for  the  cranks.  This  generally  necessitates  the  fire- 
box being  sloped  up  at  the  back  to  clear  the  trailing  axle,  al- 
though, in  the  case  of  small  engines  with  a  short  fire-box,  it  is 
sometimes  feasible  to  drop  the  fire-box  between  the  axles.  The 
height  of  the  boiler  will  be  governed  by  the  relation  of  its 
diameter  to  the  size  of  the  driving-wheels,  although  sometimes 
a  boiler  may  have  to  be  raised  in  order  to  get  sufficient  depth 
for  the  fire-box  when  the  latter  is  carried  over  one  of  the  axles, 
and  the  diameter  of  the  wheels  is  large.  The  diameter  of  the 
boiler  is  generally  as  small  as  is  consistent  with  obtaining  suf- 
ficient room  for  the  tubes,  the  number  and  diameter  of  which 
will  depend  on  the  heating  surface  required. 

The  power  developed  by  a  locomotive  boiler  is  limited  chiefly  by 
the  size  of  the  grate,  and  by  the  maximum  rate  of  coal  consump- 
tion. As  regards  the  latter  point,  through  the  kindness  of  Mr. 
S.  D.  Holden,  the  locomotive  superintendent  of  the  Great  East- 
ern Railway,  the  writer  was  recently  afforded  opportunities  of 
noticing  the  rate  of  firing  on  express  trains,  and  as  a  result  of 
his  observations  he  is  enabled  to  state  that  the  rate  of  coal  con- 
sumption reached  as  high  a  value  as  150  pounds  per  square  foot 
per  hour  for  a  period  of  10  minutes,  the  average  on  a  non-stop 
run  of  go  minutes'  duration  being  90  pounds  per  square  foot 
per  hour.  The  size  of  the  grate  was  21.6  square  feet,  and  the 
load  behind  the  tender  was  300  tons,  the  average  booked  speed 
being  45  miles  per  hour. 

The  amount  of  water  required  by  a  locomotive  is  usually 
stated  as  being  from  22  to  30  pounds  per  indicated  horsepower- 
hour,  the  rather  excessive  amount  being  generally  credited  to 
the  very  wet  steam  which  the  locomotive  boiler  is  accused  of 
supplying,  some  authorities  stating  that  the  dryness  fraction 
is  as  low  as  60  per  cent.  In  order  to  obtain  some  light  on  this 
debatable  point,  the  writer  recently  calculated  the  steam  con- 
sumption from  a  set  of  indicator  cards  taken  from  an  express 
engine,   and,    assuming   different    dryness    fractions,   plotted   the 


cards  on  an  entropy  chart  until  the  horsepower  of  the  ectropy 
diagram  agreed  with  the  horsepower  of  the  actual  card.  As  a 
result  he  found  that  the  average  wetness  of  the  steam  during 
admission  did  not  exceed  10  per  cent.,  even  when  working  heav- 
ily with  the  regulator  wide  open.  The  steam  consumption  meas- 
ured from  the  indicator  cards  varied  between  16  and  18  pounds 
per  indicated  horsepower-hour,  the  higher  figure  being  for  a 
cut-off  of  25  per  cent.,  hence  the  water  consumption  to  be  deb- 
ited to  the  cylinders  would  be  about  19  pounds  per  indicated 
horsepower-hour.  Nevertheless  it  is  a  fact  that  the  water  con- 
sumption, as  measured  from  the  tender,  is  from  22  to  25  pounds 
per  indicated  horsepower-hour,  and  hence  it  is  necessary  to  see 
what  becomes  of  the  remainder.  Some  of  the  steam  is  used  by 
the  injectors  and  also  by  the  brake,  and  a  certain  amount  is 
wasted  at  the  safety-valves,  and  there  is  also  a  loss  of  water  at 
the  injector  overflow.  Reckoning  that  the  steam  used  by  the 
injector  is  i  pound  for  every  10  pounds  of  water  fed  into  the 
boiler,  which  means  2  pounds  per  indicated  horsepower-hour  ac- 
counted for  by  the  injector,  and  putting  the  supply  to  brakes, 
waste  at  safety  valves,  and  injector  overflow,  at  10  per  cent,  of 
the  total,  say  25^  pounds  per  indicated  horsepower,  we  have: 

Steam   used   by   cylinders   per   I.  H.  P.   hour   ^    19   lbs. 
"  "        injector   per   I.  H.  P.   hour     =     2     " 

"  "        brakes,  etc.  =     2I/2 " 

Total 235^ 

As,  however,  the  chief  demand  made  on  the  boiler  while  run- 
ning is  that  of  the  engine,  the  brakes  and  safety  valve  losses 
only  occurring,  as  a  rule,  when  steam  is  shut  off,  we  shall  be 
justified  in  assuming  that  the  average  call  for  steam  is  21  pounds 
per  indicated  horsepower. 

The  evaporative  power  of  the  boiler  is  generally  given  in 
pounds  of  water  evaporated  from  feed  temperature  per  square 
foot  of  heating  surface  per  hour,  and  depends  on  the  rate  of 
coal  consumption  and  the  ratio  of  heating  surface  to  grate  area. 
This  ratio  varies  between  60  and  100,  the  average  being  from 
75  to  80.  With  a  ratio  of  less  than  60,  the  flue  area  will  prob- 
ably be  so  much  reduced  as  to  require  a  sharp  blast,  as  was  ex- 
emplified in  the  oft-quoted  experiments  on  the  French  boiler,  in 
which  it  was  shown  that  for  the  same  coal  consumption  the 
evaporation  was  approximately  the  same  with  half  the  tubes 
plugged  up  as  with  all  the  tubes  open.  It  does  not  generally 
seem  to  have  been  noticed,  however,  that  from  50  to  80  per  cent, 
more  draft  was  required  to  maintam  the  same  coal  consumption 
when  half  the  tubes  were  plugged  up.  As  regards  tlie  upper 
limit  of  the  ratio,  viz.,  100,  if  this  is  obtained  by  crowding  the 
tubes  together  or  by  making  them  of  abnormal  length,  the  ad- 
vantage will  be  more  apparent  than  real.  Crowding  the  tubes 
together  obstructs  the  circulation  of  the  water,  and  abnormal 
length  will  result  in  increased  frictional  resistance  for  the  hot 
gases,  and  in  addition  the  last  foot  or  two  of  length  is  not  of 
much  heating  value,  owing  to  the  reduced  temperature  of  the 
gases.  In  the  following  investigation  the  ratio  of  heating  sur- 
face to  grate  area  will  be  taken  as  75;  that  is  to  say,  the  heat- 
ing surface  is  75  times  the  grate  area. 

Before  proceeding  any  further,  it  will  be  as  well  to  calculate 
the  amount  of  water  evaporated  per  pound  of  coal,  and  to  do 
this  we  will  assume  that  the  steam  pressure  is  170  pounds  gage, 
the  dryness  fraction  o.g,  the  feed  temperature  60  degrees  F.,  and 
that  the  hniler  efficiency  is  70  per  cent.,  with  coal  having  a  calo- 
rific value  of  14,000  British  thermal  units. 

From  the  steam  tables  the  sensible  and  total  heats  of  steam  at 
170  pounds  gage,  when  evaporated  from  water  at  60  degrees  F., 
are  348  and  1 136.3  British  thermal  units,  respectively,  so  that  the 
heat  required  to  evaporate  I  pound  of  steam  of  0.9  dryness, 

1 1 36.3  X. 9 +  288 

=  =   losi.j   B.T.U. 

10 
and  the  water  evaporated  by  one  pound  of  coal 
14,000  X  -7 

=:   =  9.3   pounds. 

1051.5 
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If  C  be  the  coal  consumption  per  square  foot  of  grate  per 
hour,  then  the  evaporation  per  square  foot  of  the  heating  sur- 
face per  hour 

93  XC 

=  £  =  =  0.124  X  C  pounds. 

75 
As  the  power  exerted  by  a  locomotive  is  generally  given  as  so 
many  pounds  tractive  force  at  a  certain  speed,  it  will  be  con- 
venient to  reduce  the  boiler  power  to  its  equivalent  tractive 
force.  To  do  this,  it  will  be  necessary  to  assume  that  the  rate 
of  evaporation  is  constant,  although,  strictly  speaking,  this  is 
not  the  case,  as  the  power  of  the  boiler  increases  with  the  blast 
of  the  engine. 

Let  T  be  the  cj'linder  tractive  force  in  pounds. 
I.  H.  P.  be  the  cylinder  indicated  H.P. 
V  be  the  velocity  in  miles  per  hour. 

I.  H.  P.  X  33,ooo  X  6o  I.  H.  P. 

Then  7  =  =375  ^    .     .     .     (i) 

5280  X  F  V 

If  the  grate  area  be  denoted  by  C,  we  have,  taking  the  steam 
consumption  at  21  pounds  per  I.  H.  P. 

G  X  C  X  9-3 

=    I.  H.  P (2) 

21 
substituting  for  I.  H.  P.  in   (i) 

375  X  G  X  C  X  9-3  G  X  C 

r  =  =   166  .    . 

21  V  '    V 

If  H  represents  the  heating  surface,  then  (2)  becomes 

£X// 

=   I.  H.  P 


(3) 


(4) 


£  being  as  before  the  evaporation  per  square  foot  of  heating 
surface  per  hour.     Substituting  (4)  in  (i)  we  get 

375  X  £  X  // 


r  = 


21  XF 


375  X  0.124  C  X  H 

21  XK 

CY.H 


(5) 


By  introducing  a  factor,  say,  .85,  representing  the  mechanical 
efficiency  of  the  locomotive,  and  assigning  a  suitable  value  to 
C,  we  shall  obtain  expressions  giving  the  available  tractive  force 
at  the  rails.  For  instance,  if  the  maximum  coal  consumption 
be  put  at  120  pounds  per  square  foot  of  grate  per  hour,  then 

r,  =  0.85  T 

G 
—  (0.85  X  166  X  120)  — 
V 
G 

Ti  =  16.930  — (6) 

K 

H 

r,  =  (0.85  -y  2.21  X  120) 

V 
H 

=  225  — (7) 

V 
where  Ti  i?  the  available  tractive  force. 

In  order  to  find  the  load  that  can  be  hauled,  divide  the  trac- 
tive force  as  given  by  the  resistance  i^er  ton  at  the  required 
speed,  and  the  quotient  will  give  the  gross  load  in  tons.  By  in- 
verting V  and  Ti  as  the  total  resistance  of  the  train,  we  can 
determine  the  velocity  that  will  be  acquired.  At  low  velocities 
the  tractive  force  as  found  above  may  exceed  the  tractive  force 
of  the  engine  as  found  in  the  usual  way;  of  course,  the  lower 
value  should  be  taken. 

As  a  numerical  example  let  us  take  the  case  of  an  express 
engine  working  a  train  at  a  speed  of  60  miles  per  hour  on  the 
level,  and  suppose  that  the  engine  has  a  grate  area  of  20  square 
feet,  and  that  the  weight  of  the  engine  and  tender  is  90  tons. 
Then,  taking  Eqn.   (6),  we  have  as  the  total  tractive  force 

G  16,930  X  20 

T  =  16,930  —  =  =  5,643  lbs. 

V  60 


At  a  speed  of  60  miles  per  hour  the  resistance  per  ton  is 
about  16  pounds. 

5.643 

Hence  the  gross  load  =  =  3^3  tons 

16 
and  the  net  load  behind  the  tender  will  be  350  —  90  ^  263  tons 
approximately,  equal  to  twenty  six-wheeled  vehicles.  Such  a 
load  would  probably  be  as  much  as  an  engine  having  18-inch  by 
26-inch  cylinders  could  manage,  especially  if  a  side  wind  was 
blowing. 

The  chief  value  of  the  big  boiler  lies  in  the  fact  that  it  carries 
so  large  a  bulk  of  hot  water  that,  should  the  steam  pressure  show 
a  tendency  to  fall  when  nearing  the  top  of  a  long  bank,  the  feed 
can  be  shut  ofl,  thus  temporarily  increasing  the  boiler  power  by 
some  25  per  cent.,  owing  to  the  fact  that  the  latent  heat  of  evap- 
oration only  has  to  be  supplied.  With  the  modern  big  boiler 
some  3  or  4  miles  can  be  run  with  the  feed  shut  off  without  let- 
ting the  water  level  drop  dangerously  low. 

For  a  similar  reason  it  is  advisable  not  to  sacrifice  water  space 
to  heating  surface  in  engines  which  have  to  stop  and  start  fre- 
quently. Such  engines  generally  need  to  accelerate  the  speed 
rapidly,  and  it  is  of  great  use  to  be  able  to  hold  the  injector  off 
until  the  speed  has  been  attained  and  the  boiler  can  be  filled  up 
as  soon  as  steam  is  shut  off,  thus  preventing  the  safety  valves 
from  lifting. 

In  conclusion,  the  writer  would  emphasize  the  fact  that  such 
calculations  as  the  above  must  not  be  regarded  as  rigidly  cor- 
rect, as  the  conditions  under  which  the  locomotive  works  are 
continually  changing.  At  the  same  time  the  numerical  con- 
stants inserted  in  the  formulx  given  above  are  such  as  to  give 
loads  which  are  within  the  power  of  an  engine  under  distinctly 
adverse  circumstances. — C.  Hugh  Sumner  in  the  Engineering 
Review. 


INCREASING  USB  OF  SUPERHEATERS 


In  igoi  the  Canadian  Pacific  introduced  the  use  of  superheated 
steam  on  locomotives  in  America  and  nearly  500  Vaughan  Horsey 
superheaters  are  now  in  service  on  that  road.  The  Atchison, 
Topeka  &  Santa  Fe,  with  168  locomotives  thus  equipped,  comes 
second  in  the  list  of  twenty  roads  in  this  country  now  trying 
out  a  total  of  eight  types  of  superheaters.  The  Schmidt  super- 
heater is  used  on  130  railroads  in  Europe,  applied  to  over  5,000 
engines.  The  adoption  of  superheaters  in  this  country  has,  on 
the  other  hand,  been  along  more  conservative  lines,  notwithstand- 
ing the  fact  that  nearly  all  the  roads  using  them  report  a  mate- 
rial saving  in  coal  and  at  least  half  the  number  find  no  increased 
cost  in  running  repairs.  The  most  serious  trouble  experienced 
has  been  in  leaky  gaskets  and  filling  of  front  end  and  flues  with 
cinders. 

The  question  of  the  amount  of  superheat  is  a  most  important 
one.  The  Purdue  tests  have  shown  that  the  first  80  to  100 
degrees  superheat  do  not  make  the'  same  proportional  decrease 
in  coal  consumption  as  do  the  second  80  or  100  degrees.  Euro- 
pean practice  is  to  superheat  until  the  temperature  is  500  to  600 
degrees  Fahrenheit  or  over,  in  fact,  as  high  as  possible,  and  still 
maintain  good  lubrication,  with  forced  lubrication  for  the  bal- 
anced piston  valves.  This  general  practice  applies  to  simple  and 
to  compound  locomotives ;  in  both  cases  the  attempt  appears  to 
be  to  prevent  condensation  in  the  cylinder.  This  makes  an 
expensive  construction  to  maintain,  and  it  has  not  met  with 
favor  in  this  country. 


The  Order  of  the  H.'\rrim.\n  Lines  for  196  freight  locomo- 
tives to  cost  about  $4,000,000,  and  which  was  placed  with  the 
Baldwin  Locomotive  Works  in  Philadelphia,  has  created  much 
favorable  comment  and  is  looked  upon  as  the  beginning  of  more 
liberal  equipment  purchases  on  the  part  of  the  railroads.  In 
itself  it  is  one  of  the  largest  locomotive  orders  ever  placed  at  one 
time  and  will  keep  the  Baldwin  plant  busy  for  some  time 
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AN  EFFICIENT   TIRE   HEATER 


The  accompanying  illustration  shows  the  detail  construction 
of  an  oil  heater  which  has  been  constructed  at  the  West  Spring- 
field shops.  It  has  been  installed  on  the  floor  of  the  shop,  where 
the  tires  can  be  handled  by  the  cranes,  and  in  close  proximity 
with  the  drawing  wheel  gang. 


The  apparatus  is  carried  by  a  2;<  by  ^  in.  bar  about  78  in. 
long,  which  is  provided  with  a  number  of  fi  in.  holes  in  ad- 
dition to  a  10  in.  slotted  opening  of  the  same  width  at  one  end. 
This  bar  is  secured  across  the  front  end  ring  and  carries  the 
weight  of  the  motor  and  gearing.  Three  gears  are  provided, 
the  one  connected  to  the  motor  having  18  teeth,  which  meshes 
with  a  28  in.  gear,  which  in  turn  meshes  with  a  148  tooth  gear. 


f^vrt 


up  w  ilh  Fire  Bi  itk 


TIRE    HEATER    DETAILS. 

It  consists  of  a  base  built  up  of  two  plates  properly  grooved. 
to  which  are  connected  the  air  and  oil  pipes  of  four  burners,  as 
well  as  two  supply  pipes.  These  burners  are  of  simple  and 
efficient  construction,  which  is  clearly  shown  in  the  illustration. 
They  give  an  intense  heat  ?nd  a  very  large  flame,  which  will 
heat  a  bank  of  eight  tires  very  rapidly. 


each  being  a  i  in.  face,  giving  ;i  ratio  of  about  i  to  8!  2  revolu- 
tions between  the  cutter  and  the  air  motor. 

On  the  large  gear  is  a  universal  Joint,  which  connects  to  a 
%  in.  square  bar,  that  has  a  sliding  connection  with  a  long 
piece  of  tubing,  the  end  of  which  is  reduced  and  squared  on  the 
inside  to  5/16  in.  across  the  flats.  This  reduced  end  is  5  in. 
long  and  over  it  is  shrunk  a  3/16  in.  sleeve.  The  tube  is  iJ4  in. 
outside  diameter  for  the  rest  of  its  length,  which  is  varied  to 
suit  the  length  of  the  front  end  and  carries  at  its  other  end 
another  universal  joint,  which  in  turn  connects  the  flue  cutter 
or  roller.  The  J-s  in.  square  bar  is  of  considerable  length  and 
permits  a  variable  extension  to  be  obtained  as  desired. 

For  the  flue  roller  the  motor  is  connected  directly  to  the  first 
universal  joint,  a  different  holder  being  provided,  as  is  shown 
in  the  illustration. 

When  this  apparatus  is  arranged  in  the  front  end  a  small 
clamp  is  secured  to  the  throttle  of  the  air  motor  and  the  rod 
carried  forward  permits  one  man  to  either  cut  or  roll  the  flues. 


AIR  DRIVEN  FLUE  CUTTER  AND  ROLLER 


A  machine  which  will  permit  the  cutting  out  of  one  flue  per 
minute  in  the  front  end  of  a  locomotive,  requiring  the  services 
of  but  one  man,  is  in  use  at  the  Readville  shops,  and  is  shown 
in  the  accompanying  illustration. 


Motive  Power  for  Panama  Canal. — Instead  of  the  familiar 
old  towpath  mule  giant  electric  locomotives  will  move  the  ship- 
ping through  the  Panama  Canal  locks.  The  ordinary  locomo- 
tive would  spin  its  wheels  wildly  and  ineffectively  upon  the 
usual  form  of  steel  rail  when  its  drawbar  felt  the  weight  of  a 
twenty-thousand-ton  warship,  but  the  big  electric  locomotives 
will  be  geared  to  the  tracks  by  a  middle  rail  cut  into  the  form 
of  a  rack  giving  enormous  tractive  power. 


y  Sleere  to  be  shrunk  OD 


— bcnslh-t<r9uii  Front-End 1 

,'Knuo1(le3_to  be  driven  on.        Flue  Cutter. 

Pin  to  be  drWcn'into  Tube  an& 
Knue'xlee  to  be  driven  on  Pin. 


-  -SaIne-•JS-(o^-Flue-^Il^Jttl>r— 


-— I 
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A   NEW  CUTTER  HEAD 


VALUE  IN  FRONT  END  SPARKS 


The  user  of  every  high  speed  matcher  is  interested  in  the 
production  of  flooring  at  the  lowest  price  consistent  with  good 
work.  He  feels  the  necessity  of  procuring  tools  and  appliances 
that  will  not  only  do  good  work,  but  also  such  as  will  add  con- 
venience for  the  workmen,  with  genuine  labor-saving  advan- 
tages. Herewith  is  illustrated  the  "Shimer  Limited"  Cutter 
Head,  manufactured  by  Samuel  J.  Shimer  &  Sons,  Milton,  Pa., 
the  latest  members  of  the  large  family  of  cutter  heads  on  the 
market. 


Considerable  interest  attached  to  the  experience  of  the  Prus- 
sian State  Railway  authorities  in  the  utilization  of  the  smoke- 
cliamber  waste  from  their  locomotives.  This  waste  consists  of 
the  particles  of  unconsumed  fuel  drawn  by  the  strong  draught 
from  the  firc-bo.x  through  the  tubes,  and  then  deposited  in  the 
smoke  box  beneath  the  funnel.  The  product,  which  varies  in 
size  from  a  grain  of  sand  to  a  hazelnut,  is  really  hard  coke,  and 
was  previously  thrown  on  heaps  to  be  sold  at  low  prices  for  use 
in  road  construction.     Attempts  to   employ  it  as  fuel  were  not 


THE    "shimer    limited"    CUTTER    HEADS. 


In  construction  this  head  closely  resembles  the  regular  "Up- 
to-Date"  and  "Best  of  AH''  Cutter  Heads  which  have  been  the 
standard  tools  for  several  years,  but  differs  therefrom  in  the 
method  of  attaching  them  to  the  spindle ;  in  the  construction  of 
the  tit  seats  and  of  the  bit  designed  for  faster  cutting;  in  the 
greater  strength  of  the  holding  bolts,  and  especially  in  the  self- 
centering  device  which  clings  to  the  spindle  when  drawn  up, 
securing  it  firmly  thereto.  The  spindle  gripping  device  is  posi- 
tive and  effective  in  its  purpose  of  holding  fast  to  the  spindle, 
as  .ilso  in  centering  the  head  for  a  more  uniform  action  of  the 
cutters.  This  is  accomplished  by  having  the  central  bore  of  the 
head  tapered  and  having  a  rotatable  cap  and  nut  fitted  in  the 
upper  portion.  Into  this  bore  a  taper  collet  projects,  having  an 
uppei  threaded  portion  fitting  the  rotatable  nut.  When  the  top 
nut  is  drawn  up  the  collet  contrasts  and  binds  itself  firmly  to 
the  spindle.  This  device  is  simple  and  effective  and  one  not 
likely  to  get  out  of  order. 

To  match  flooring  at  the  rate  of  150  to  170  lineal  feet  per 
minute  the  side  heads  must  be  in  perfect  balance  and  the  bits 
must  be  jointed.  The  foregoing  description  has  shown  that  the 
heads  are  bound  to  be  perfectly  centered,  and  for  the  jointing 
the  manufacturers  provide  a  practical  hand  jointing  machine. 
These  heads  are  made  either  solid  or  with  the  expansion  feature 
as  may  be  preferred.  All  cutters  are  preferably  made  of  high 
quality  tool  steel  tempered  to  file.  They  hold  an  edge  for  any 
hard  lumber  for  five  hours  and  in  many  instances  for  a  ten- 
hours'  run. 


successful  even  when  it  was  mr.de  into  briquettes  with  tar,  but 
very  satisfactory  results  are  nov/  being  obtained  by  distilling  it, 
employing  the  gas  so  produced  in  gas  engines  and  converting 
the  power  into  electricity.  The  Prussian  State  Railway  has  al- 
ready six  plants  working,  and  the  other  German  railways  are 
following  suit.  It  is  estimated  that  the  Prussian  railway  system 
will  obtain  160  million  kilos  of  the  waste  coke  annually,  capable 
of  generating  25,000  horsepower  daily.  The  actual  cost  of  the 
electricity— without  allowing  for  depreciation  and  interest  on 
capital  outlay — is  calculated  at  about  three  pfennigs,  say  one- 
third  of  a  "penny"  (two  cents)  per  kilowatt-hour. 


The  Value  of  an  Apprenticeship. — There  is  nothing  that  will 
ever  take  the  place  of  an  apprenticeship.  There  is  no  trade 
school  or  training  school  in  the  country  that  will  turn  out  young 
men  or  boys  who  are  capable  of  entering  a  shop  and  competing 
with  the  average  mechanic ;  while  they  may  be  taught  consid- 
erable "book  learning,"  their  practical  instruction  must,  of  neces- 
sity, be  limited.  There  is  nothing  that  will  take  the  place  of 
practical  experience.  Manual  training  in  our  public  schools  may 
bring  out  the  talent,  may  display  the  genius,  but  the  fraternities 
and  sororities  of  our  high  school  system  have  made  too  many 
boys,  who  are  natural  born  mechanics,  "shun"  the  actual  work, 
and  dread  the  thought  of  an  apprenticeship,  it  not  being  in  keep- 
ing with  the  social  and  snobbish  ideas  gained  from  the  fraterni- 
ties and  sororities  while  passing  through  high  school. — F.  IV. 
Thomas,  Supervisor  Apprentices,  A.,  T.   &•  S.  F.  Ry. 


Freight  Train  Resistance:  Its  Relation  to  Car  Weight,  by 
Edward  C.  Schmidt,  has  just  been  issued  as  Bulletin  No.  43  of 
the  Engineering  Experiment  Station  of  the  University  of  Illinois. 
This  bulletin  presents  the  results  of  tests  made  upon  32  freight 
trains  in  regular  service,  in  order  to  determine  their  train  re- 
sistance. These  tests  were  undertaken  to  study  the  effects  upon 
train  resistance  of  both  speed  and  the  average  weight  of  the  cars 
composing  the  train.  The  results  show  the  usually  accepted  in- 
fluence of  speed  upon  resistance,  and  they  reveal  a  still  greater 
influence  of  average  car  weight  in  effecting  changes  in  resistance. 
For  trains  composed  of  care  weighing  15  tons,  on  the  average, 
the  resistance  is  shown  to  vary  from  7J/2  lb.  per  ton  at  5  miles  per 
hour  to  13^  lb.  per  ton  at  40  miles  per  hour;  while  for  trains 
composed  of  cars  weighing  75  tons,  the  resistance  is  shown  to 
vary  from  3  lb.  per  ton  at  5  miles  per  hour  to  5^2  lb.  per  ton  at 
40  miles  per  hour.  Copies  of  Bulletin  No.  43  may  be  obtained 
gratis  upon  application  to  W.  F.  M.  Goss,  Director  of  the  En- 
gineering Experiment  Station,  University  of  Illinois,  Urbana, 
Illinois. 


New  Shops  for  the  Boston  and  INIaine. — The  general  repair 
plant  for  which  the  Boston  and  Maine  now  is  seeking  a  site  will 
cost  about  $3,000,000  above  the  land  and  will  employ  several 
thousand  men,  with  the  possibility  of  still  greater  development 
in  years  to  come.  The  buildings  will  be  of  the  most  approved 
fireproof  construction  and  will  be  intended  to  take  care  of  the 
bulk  of  the  locomotive  and  car  repair  work  on  all  of  the  Boston 
di\asions,  so  for  that  reason  it  must  be  conveniently  situated 
with  reference  to  accessibility  from  Boston. 
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COLD  SAW  CUTTING  OFF  MACHINE 


The  constantly  increasing  demand  for  metal  sawing  or  cutting 
machines  and  the  value  of  equipment  of  this  kind  in  all  metal 
manufacturing  plants,  singularly  enough  does  not  appear  to  be 
realized  by  a  great  number  of  manufacturers.  For  instance,  many 
plants  have  lathes  in  operation  cutting  up  shafting,  bar  stock, 
gear  blanks  and  the  still  slower  method  of  slotting  flats,  such  as 
locomotive  rods,  valve  gears,  etc. 

The  Newton  Machine  Tool  Works,  Inc.,  of  Philadelphia,  Pa., 
has  devoted  considerable  study  to  the  development  of  this  appli- 
ance, and  in  their  new  design  herein  illustrated  have  produced  a 
machine  with  which  feeds  are  now  obtained  equal  to  five  times 
that  obtained  by  the  old  design  of  machines.  In  their  time  these 
latter  were  amply  heavy  to  drive  the  solid  tooth  blades  then  used 
to  their  maximum  efficiency.  However,  with  the  introduction  of 
high  speed  cutting  steels,  and  their  incorporation  in  cold  sawing 
equipment,  the  blades  now  being  known  as  inserted  tooth  high 
speed  saw  blades,  the  advantages  in  high  productive  capacity  of 
cold  sawing  machines  was  quickly  realized.  For  instance,  a  12  in. 
square  billet  of  .70  carbon  was  cut  off  in  10  minutes,  and  an  Syi 


pinion  are  cut,  carries  a  solid  bronze  worm  wheel  with  teeth  of 
steep  lead,  the  angle  calculated  to  operate  with  the  minimum 
amount  of  power  lost  through  friction,  which  is  actually  less 
than  spur  gear  driven  machines  on  account  of  a  few  connections. 
The  driving  worm  to  be  hardened  and  fitted  with  roller  thrust 
bearings,  both  these  and  the  worm  wheel  to  be  encased  for  con- 
tinual lubrication,  and  the  horizontal  driving  shaft  to  have  a  bear- 
ing on  each  side  of  the  driving  worm.  The  bearings  for  the 
worm  wheel  and  driving  worm  shafts  to  be  cast  solid  with  the 
saddle  in  order  that  all  stresses  may  be  self-composed,  and  all 
bearings  to  be  bushed  where  necessary.  The  machine  to  have 
constant  friction  feed,  variable  in  rate,  with  power  quick  return 
and  hand  adjustment. 

All  operating  levers  to  be  placed  conveniently  to  facilitate  the 
maximum  output  by  decreasing  the  idle  time  of  the  machine,  and 
the  feed  screw  to  have  a  bearing  at  both  ends  to  permit  of  this 
always  being  maintained  in  tension.  The  spindle  saddles  to  be 
of  heavy  boxed  type  construction,  to  have  a  bearing  the  full  width 
and  full  length  of  the  saddle  on  the  bed  of  the  machine,  with 
underlocking  gibs  cast  solid  and  adjustments  made  by  means  of 
taper  shoes  and  square  sheer  bearings  on  the  saw  side.  The 
saddle  to  be  fitted  to  the  sheers  by  hand  scraping  and  to  bo  fitted 


POWERFUL    NEWTON    METAL    SAW. 


in.  diameter  round  billet  of  .45  carbon  was  cut  off  in  6^  minutes. 
Two  rod  cuts  have  been  made  with  the  new  machine  12  in.  deep 
with  the  rod  S  in.  thick,  and  the  time  of  cutting  only  17  minutes. 
While  this  is  slightly  excessive,  many  forges  are  obtaining  feeds 
of  from  ^  in.  to  i  in.  per  minute  on  a  large  proportion  of  their 
output.  These  cuts  referred  to  are  not,  however,  presented  as 
speed  tests,  but  to  demonstrate  the  steady,  even  motion  of  the 
best  obtainable,  or  inserted  tooth  saw  blades,  when  used  on  New- 
ton machines. 

In  the  construction  of  the  modern  machines  to  obtain  this  out- 
put only  the  best  of  materials,  the  most  accurate  fitting  in  con- 
struction, and  the  heaviest  and  well  braced  castings  are  used. 
There  is  only  one  important  bracket  on  the  machine,  and  this 
carries  with  the  bearings  for  both  of  the  only  two  shafts  that 
have  opposed  stresses.  The  design  of  every  machine  must  adhere 
to  specifications  similar  to  the  following: 

Spindles  finished  by  grinding,  fitted  to  the  saddle  by  hand 
scraping,  and  the  pinion  driving  the  spindle  gear  to  have  the 
teeth  cut  from  the  solid  shaft.  The  spindle  to  revolve  in  capped 
bearings,  to  compensate  for  wear,  to  be  supported  at  both  ends 
and  to  be  equal  in  length  over  all  to  the  diameter  of  the  saw 
blade,  and  the  driving  gear  to  be  mounted  between  the  end  brack- 
ets.   The  worm  wheel  shaft,  from  which  the  teeth  of  the  driving 


with  dogs  for  tripping  the  positive  safety  release  for  each  of  the 
extreme  positions  of  the  saddle,  and  also  the  adjustable  automatic 
release  to  the  feed,  and  in  order  to  facilitate  the  operations  on 
broad  or  angular  work,  the  hand  wheel  to  be  fitted  on  the  squared 
end  of  the  adjusting  screw.  The  base  of  the  machine  is  one  solid 
casting  and  comprises  the  bearings  for  the  saddle  and  the  sup- 
ports for  the  driving  mechanism  in  addition  to  the  work  table 
which  has  "T"  slots  cut  from  the  solid,  and  the  pans  for  the 
lubricating  system  are  also  cast  solid.  The  base  and  outer  bracket 
to  have  finished  pads  to  permit  of  changing  the  machine  from 
belt  to  direct  motor  drive  by  simply  bolting  on  the  motor  bracket, 
as  the  attaching  faces  are  finished  before  shipping  the  machine, 
whether  the  machine  is  sold  for  belt  or  motor  drive,  and  all  ma- 
chines to  be  furnished  complete  with  pump,  piping  and  attach- 
ments for  lubrication,  as  experience  has  proven  that  to  be  effec- 
tive all  heat-absorbing  and  lubricating  materials  must  be  deliv- 
ered at  the  point  of  cuting.  Especially  is  this  true  on  the  inserted 
high  speed  saw  blades. 

This  design  of  machine  is  practically  self-contained.  It  occu- 
pies little  floor  space,  and  on  account  of  the  few  parts  used  and 
the  attention  to  the  best  combinations  of  metal  for  the  transmit- 
ting gears,  a  very  low  maintenance  cost  is  obtained,  especially  in 
saw  blades,  as  there  is  no  jar  or  chatter  to  the  drive,  and  any 
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unequal   pressures  arc  gradually  taken   up  by   tlic   angle  of  the 
worm  and  worm  wheel. 

At  the  time  of  designing  the  older  type  of  machine  a  cold  saw 
cutting  off  machine  was  thought  to  be  of  a  very  rough 
nature,  to  be  operated  by  unskilled  help,  and  while  the  present 
type  of  machine  requires  no  skill  for  its  operation  on  account  of 
its  simplicity,  much  better  results  can  be  obtained  by  operators 
having  at  least  some  knowledge  of  mechanics,  as  one  so  familiar 
pays  better  attention  to  securely  clamping  the  work,  a  neglect  of 
which  causes  80  per  cent,  of  the  complaints  on  equipment  of  this 
description.  The  chief  consideration  of  the  development  of  these 
machines  is  based  on  the  fact  that  a  cold  saw  to-day  is  a  machine 
tool  on  which  the  sawing  is  in  reality  a  milling  operation,  and 
operates  under  considerations  much  more  delicate  than  encoun- 
tered in  the  operation  of  the  horizontal  or  knee  type  milling 
machine  on  account  of  the  large  diameter  and  necessarily  narrow 
width  of  the  blades. 


COLBURN  HEAVY  DUTY  DRILL  PRESS 


It  is  a  well-known  fact  in  connection  with  the  general  develop- 
ment of  machine  tools  which  has  been  a  prominent  feature  of 
recent  years  that  the  faithful  and  indispensable  drill  press  was 
probably  the  last  to  receive  attention.  The  drill  presses  of  only 
twenty  years  ago  were  crude  and  unsatisfying,  that  is,  at  least 
so  far  as  confined  to  railroad  shops.  They  were  not  designed  to 
meet  the  equal  requirements  of  strength  and  rigidity  within 
reasonable  compactness,  and  they  either  embodied  an  unwar- 
ranted overplus  of  stock,  or  such  a  lack  of  it  as  to  prevent  any- 
thing like  a  wide  operating  range. 

No  greater  contrast  can  be  afforded  than  in  the  comparison  of 
this  useful  machine  in  its  modern  form  with  the  many  make- 
shifts of  the  past.  This  24-inch  heavy  duty  drill  press  by  the 
Colburn  Machine  Tool  Co.,  Franklin,  Pa.,  well  illustrates  the 
attention  which  is  now  being  given  the  appliance  and  the  high 
development  to  which  it  has  attained.  The  drill  press  properly 
understood  has  ceased  being  merely  a  machine  for  driUing  holes 
and  has  come  to  be  recognized  as  a  productive  tool  of  much  im- 
portance. 

The  effective  arrangement  of  detail  in  the  drill  press  herein 
illustrated  is  particularly  pleasing.  No  cast  iron  gears  whatever 
are  used  in  the  machine,  all  being  made  of  steel  forgings  or 
manganese  bronze  castings,  and  all  gears  in  the  speed  box  and 
feed  box  run  in  a  bath  of  oiL  The  main  driving  gears  on  the 
spindle  are  helical,  and  can  be  driven  at  a  much  greater  speed 
than  spur  gears  with  the  elimination  of  any  tendency  to  chatter. 
The  spindle  is  of  forged  high  carbon  steel,  with  the  thrust  taken 
on  Hess-Bright  ball  thrust  bearings  which  withstand  the  most 
severe  duty  without  injury.  The  spindle  has  a  travel  of  16 
inches,  and  has  a  No.  5  Morse  taper  at  the  bottom. 

Feed  changes  are  obtained  through  positive  gears  running  in 
an  oil-tight  box,  the  changes  being  made  by  means  of  a  drive 
key  and  back  gears.  The  feeds  are  six  in  number,  varying  in 
geometrical  progression  from  .009  to  .060  per  revolution  of  the 
spindle.  Direct  feed  on  the  spindle  is  through  a  large  diameter 
worm  gear  carrying  a  graduated  dial  reading  in  thirty-seconds 
of  an  inch  that  enables  the  operator  to  accurately  measure  the 
depth  drilled.  This  dial  is  provided  ynth  an  adjustable  pawl 
which  can  be  set  to  automatically  trip  the  feed  at  any  point 
up  to  14  inches  travel  of  the  spindle.  The  feed  may  also  be 
tripped  by  hand  from  the  operator's  position.  All  the  gears  in 
the  feed  box  run  in  a  bath  of  oil  and  all  bearings  have  positive 
lubrication. 

The  compound  table,  shown  with  the  machine  illustrated,  is 
furnished  only  when  specially  ordered  and  is  probably  the  most 
interesting  feature  in  connection  with  this  handsome  and  ex- 
ceptionally well  designed  drill  press.  It  is  not  an  attachment 
to  the  regular  table,  but  consists  of  a  special  knee  with  a  table 
having  a  rapid  movement  through  spiral  worm  and  rack  of  20 
inches  longitudinally,  and  8  in.  crosswise.  Capstan  handles  are 
so  arranged  that  the  operator  standing  directly  in   front  of  the 


machine  can  manipulate  the  table  in  both  directions  without 
moving  from  his  position.  So  rapidly  can  these  adjustments  be 
made  that  the  drill  will  reach  any  point  within  the  area  of  the 
table  surface  in  less  time  than  it  takes  to  adjust  the  ordinary 
round  drill  press  table.  It  is  impossible  for  this  compound 
table  to  spring  in  the  slightest  degree,  as  the  massive  knee  and 
telescopic  screw  effectually  resists  this  tendency.  A  large  oil 
pocket  is  cast  on  each  side  of  the  table,  and  a  cored  opening  run- 
ning  entirely   througtl   the   table   drains   the    lubricant   from   the 
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left  to  the  right  hand  jacket  and  from  here  it  is  piped  through 
a  flexible  tube  back  to  the  tank.  The  working  surface  of  the 
compound  table  is  16  by  30  in. 

The  drive  consists  of  an  oil-tight  box  containing  all  the  gear- 
ing from  which  the  spindle  speeds  are  obtained,  and  is  driven 
by  a  single  friction  clutch  pulley,  and  no  countershaft  is  re- 
quired. All  speed  changes  are  made  by  two  levers  at  the  front 
of  the  machine.  This  machine  has  a  capacity  to  the  full  cutting 
edge  of  25/2  in.  high  speed  drills  in  solid  steel.  Its  net  weight 
with  plain  table  is  4,000  lbs.,  and  with  compound  table,  4,400  lbs. 


A  New  White  Metal  Alloy  called  "Atherium"  has  recently 
been  brought  out,  for  which  the  following  properties  are  claimed : 
It  is  lighter  than  aluminum,  the  specific  gravity  being  2.4  to  2.57, 
according  to  the  mixture.  The  alloy  has  a  tensile  strength  of 
18.66  tons  per  sq.  in.  A  test  made  by  R.  H.  Harry  Stanger, 
of  Westminster,  on  a  test  piece  of  0.628  in.  in  diameter  showed 
an  elastic  limit  of  33,712  lb.  per  sq.  in.,  and  an  ultimate  strength 
of  41,798  lb.  per  sq.  in.  The  extension  in  2  in.  was  17.5  per  cent., 
and  the  reduction  of  area  was  39.1  per  cent.  The  alloy  makes 
good  sound  castings,  and  works  well  in  rolling  and  turning. 
Oean  screw  threads  can  be  cut,  and  it  can  also  be  soldered, 
forged  and  welded.  It  does  not  tarnish  or  corrode,  and  with- 
stands the  action  of  sea-water.  It  is  also  electrically  positive; 
the  conductivity   is  about  55.1. 
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THE  EVOLUTION  OF  AIR  BRAKES  MADE    NECESSARY 
TO  MEET  MODERN  TRAIN  CONDITIONS 


NEW    ENGLAND    RAILROAD    CLUB. 


H.  N.  Lamb,  mechanical  instructor,  railway  department,  of 
the  International  Correspondence  Schools,  Scranton,  Pa.,  pre- 
sented at  the  December  meeting  of  the  above  club  a  very  in- 
teresting paper  on  the  development  of  the  air  brake,  and  its 
further  possibilities.  Mr.  Lamb  points  out  forcibly  that  the  instal- 
lation, care  and  maintenance  of  the  air  brake  is  of  greater  im- 
portance than  some  roads  seem  to  regard  it,  and,  though  vast 
sums  of  money  may  be  spent  in  purchasing  the  best  equipment 
and  applying  the  same  to  locomotives  and  cars,  yet  the  efficiency 
of  the  brake  will  not  be  maintained  unless  the  brake  itself  is 
maintained,  and  this  can  only  be  properly  done  by  a  thorough 
organization  of  the  air  brake  department  of  the  railroad  under 
the  supervision  of  competent  and  up-to-date  men. 

Those  who  are  of  an  inventive  turn  of  mind  will  find  plenty 
of  food  for  thought  in  the  future  development  of  the  air  brake 
to  more  properly  meet  the  conditions  of  to-day.  The  author 
claims  that  the  present  brake,  efficacious  as  it  undoubtedly  is, 
has  not  yet  reached  perfection ;  that  it  cannot  be  said  there  is 
nothing  more  to  be  accomplished  along  these  lines,  as  to-day  a 
brake  is  needed  with  the  following  features  not  possessed  by 
the  present  equipment: 

First,  a  brake  that  will  automatically  increase  the  braking 
power  of  a  car  in  proportion  to  its  loaded  weight;  second,  a 
cheap  and  practical  coupling  for  air  brake  hose  or  pipe  that  will 
couple  and  uncouple  without  damage  when  the  train  breaks  in 
two;  third,  a  practicable  brake  for  freight  cars  capable  of  being 
gradually  released ;  fourth,  some  signal  or  means  through  which 
an  engineer  can  ascertain  if  all  brakes  in  his  train  have  re- 
leased; fifth,  a  practical  brake  for  freight  cars  whose  efficiency 
will  not  be  affected  through  cylinder  leakage ;  and  sixth,  a  brake 
which  will  quickly  recharge,  thereby  eliminating  the  use  of  re- 
tainers. 

This  paper  in  general  may  be  regarded  as  an  extremely  valu- 
able addition  to  air  brake  literature.  It  is  well  written  and  will 
well  repay  an  attentive  perusal. 


LUBRICATION  OF  HIGH  PRESSURE  SLIDE  AND 
PISTON  VALVE  LOCOMOTIVES 


CENTRAL  RAILWAY   CLUB. 


This  always  interesting  subject  was  accorded  a  decidedly 
novel  treatment  in  a  short,  but  none  the  less  instructive  paper, 
presented  by  W.  O.  Taylor  before  the  above  club  at  its  January 
meeting.  In  the  premises  the  author  contends  that,  despite  opin- 
ions to  the  contrary,  if  the  lubricant  is  properly  introduced  and 
distributed  with  the  steam  the  pressure  and  temperature  of  the 
steam  are  factors  of  but  little  importance.  To  this  end  it  is 
advocated  that  the  oil   be   delivered  into  the   steam  at  a  point 


where  it  can  be  thoroughly  intermingled  with  the  steam  before 
the  latter  reaches  the  steam  chest  or  valve  chamber,  and  through 
the  thorough  lubrication  of  the  steam  secure  similar  lubrication 
for  every  point  with  which  it  comes  in  contact. 

Mr.  Taylor  said  that  it  has  been  demonstrated  beyond  ques- 
tion that  the  cylinder  oil  in  general  use  is  efficient  under  all 
steam  pressures  and  temperatures  yet  obtained  in  locomotive 
operation,  and  that  it  has  been  further  demonstrated  that  loco- 
motives using  superheated  steam,  where  the  maximum  tempera- 
ture does  not  exceed  soo  degrees  F.,  do  not  require  any  more 
oil  for  valve  and  cylinder  lubrication  than  the  same  locomo- 
tive using  saturated  steam.  It  is  further  claimed  that  conditions 
are  more  favorable  for  satisfactory  and  economical  lubrication 
when  superheated  steam  is  used  and  that  less  oil  is  required. 
The  absolutely  dry  condition  of  the  steam  entirely  obviates  the 
flushing  of  valves  and  cylinders  with  the  consequent  washing 
away  of  the  lubricant.  The  paper  concludes  with  several  in- 
teresting references  to  actual  service  performances  in  support 
of   the    author's   contentions. 


CHRISTMAS  ENTERTAINMENT 


NEW    YORK    RAILROAD    CLUB. 


The  December  meeting  of  this  club  was  devoid  of  the  usual 
paper,  but  it  was  none  the  less  an  enjoyable  occasion  to  a  for- 
midable array  of  members  and  their  guests  who  journeyed  from 
far  and  near  to  attend  what  has  in  reality  come  to  be  consid- 
ered as  a  general  annual  reunion.  The  feature  of  the  short 
session  was  the  presentation  to  W.  G.  Besler,  the  retiring  presi- 
dent, of  a  handsome  silver  pitcher,  after  which  an  adjournment 
became  in  order  to  the  large  auditorium  of  the  Engineering  So- 
cieties Building  where  the  usual  liberal  vaudeville  entertainment 
was  provided.  An  elaborate  supper  terminated  the  thoroughly 
enjoyable    evening. 


SOME  PERTINENT  FEATURES  RELATING  TO 
GAS  POWER 


RAILWAY     CLUB     OF    PITTSBURGH. 


At  the  November  meeting  of  this  club  an  able  paper  on  the 
above  subject  was  presented  by  Edwin  D.  Dreyfus,  commercial 
engineer  of  the  Westinghouse  Machine  Co.,  Pittsburgh.  In  the 
admitted  breadth  of  this  important  subject  it  has  been  impos- 
sible to  give  due  emphasis  to  the  variety  of  factors  and  con- 
ditions that  individually  are  deserving  of  lengthy  discussion. 
The  author  has  endeavored,  however,  for  the  benefit  of  the  club 
members  before  whom  it  was  read,  who  have  not  in  any  way 
identified  themselves  heretofore  with  this  phase  of  engineer- 
ing, to  direct  their  attention  to  its  fundamental  features  with- 
out introducing  complex  or  elaborate  theory  and  descriptions. 
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BOOK  NOTES 


The  Practical  Engineer  Pocket  Book  and  Diary  for  igii.  Publish- 
ed by  the  Technical  Publishing  Co.,  Limited,  55  and  56 
Chancery  Lane,  London,  W.  C.  702  pages,  iVkxSVi.  Illus- 
trated. Price,  36c. 
The  demand  during  igio  for  The  Practical  Engineer  Pocket 
Book  is  said  to  have  eclipsed  all  past  records,  the  book  being  dis- 
patched to  every  part  of  the  world.  Although  much  obsolete  and 
less  important  matter  has  been  stricken  from  past  editions,  the 
book  now  before  us  contains  over  700  pages  of  matter  which  has 
been  most  carefully  selected  in  order  to  present  a  book  having 
the  maximum  of  utility  The  new  matter  includes  Notes  on 
Stoker  Systems,  Calorimeters,  Fuel  Economisers,  Thermal  Stor- 
age, Superheaters,  Bearing  Pressures,  Recent  Practice  in  Ball  and 
Roller  Bearings,  Cup  Leathers,  Chain  Drivings,  the  Magnetic 
Clutch;  also  Pyrometry,  Pneumatic  Tools  and  the  Extensometer; 
Tables  of  Flange  Dimensions,  Pinion  and  Music  Wire,  Zinc  and 
Lead  Gauges,  Solders  and  Alloys.  Revisions  have  been  very  ex- 
tensive, and  afTect  such  articles  as  Accurate  Gauging  in  the  Shop, 
Pattern  Allowances  for  Machinery,  Belt  Factors,  Gas  and  Oil 
Engine  Ignition  and  Tests,  Water  Turbines,  etc.,  etc.  The  book 
is  fully  indexed  and  contains  a  diary  of  64  pages. 


Railway  Management  at  Stations.  By  E.  B,  Iratts.  Cloth,  605 
pages,  5x8  inches.  Published  by  McCorquodale  &  Co., 
Ltd.,  Cardington  St.,  Eaton  Square,  London,  N.  W.  Price, 
$2.50,  of  Van  Nostrand  Co.,  New  York,  N.  Y. 
This  book,  which  is  now  passing  through  the  fifth  edition,  has 
been  in  circulation  for  over  20  years,  and  by  its  continued  sales 
appears  to  have  met  an  appreciative  demand  in  this  country, 
although  its  scope  is  necessarily  confined  to  British  practice.  It 
deals  most  comprehensively  with  station  work  and  management, 
reviewing  in  detail  the  features  of  organization,  discipline,  can- 
vassing for  traffic,  acceptance  and  delivery  of  goods,  accounts 
and  legal  claims.  Mr.  Iratts'  long  experience  as  goods  or  freight 
manager  of  the  Midland  Great  Western  Railway  qualified  him 
to  discuss  these  important  questions  from  an  authoritative  stand- 
point, therefore  the  book  becomes  of  exceptional  value  for  refer- 
ence in  the  interpretation  of  many  puzzling  details  which  con- 
tinually arise  in  connection  with  such  work.  The  chapters  on 
the  arrival  and  departure  of  passengers  and  the  handling  of 
parcels  and  baggage  are  very  interesting,  despite  their  foreign 
setting,  and  the  fact  that  only  a  very  large  terminal  is  under 
dissection.  The  book  also  contains  sections  of  acts  of  parlia- 
ment in  relation  to  railroads  which  are  very  conveniently  ar- 
ranged for  reference.  Not  the  least  interesting  feature  in  con- 
nection with  this  valuable  work  is  an  extensive  glossary  of  rail- 
way terms  in  which  the  different  nomenclature  between  that 
country  and  our  own  for  the  same  object  or  operation  is  force- 
fully illustrated. 


Proceedings   of   the   Master   Car   Builders'  Association.     Forty- 
fourth  Annual  Convention.     Atlantic  City,  N.  J.,  June  15  to 
17.     Published  by  the  Association.    J.  W.  Taylor,  Secretary, 
390  Old  Colony  Building,  Chicago. 
The   subjects  reported  upon  and  discussed  at  this  convention 
were  of  unusual  importance,  and  their  compilation  in   detail  as 
herein  presented  renders  this  report  a  most  valuable  addition  to 
the  forty-three  volumes  which  have  preceded  it  during  the  life  of 
this  association.     Among  some  of  these  reports  might  be  men- 
tioned that  of  the  standing  committee  on  the  Revision  of  Stand- 
ards   and    Recommended    Practice ;    Train    Brake    and    Signal 
Equipment,  constituting  a  thorough  resume  of  emergency  brake 
tests  made  on  the  Lake  Shore  and  Michigan  Southern  Ry.  during 
October,    November   and    December,    1909.      In    addition    to    its 
usual   duty  of  investigating  the   properties   of   brake   shqes   the 
standing  committee  on  brake  shoe  tests  considered  in  its  report, 
at  the  request  of  the  executive  committee  of  the  association  the 
standards  applying  to  brake  bcsms.     No  doubt  at  this  time  in- 


terest principally  centers  in  the  report  of  the  committee  on  the 
consolidation  of  the  two  associations,  and  accompanying  its  report 
is  the  constitution  of  the  proposed  "American  Railway  Mechani- 
cal Association."  The  present  report  cf  the  forty- fourth  con- 
vention contains  849  pages,  with  the  usual  addition  of  many 
folding  diagrams  of  M.  C.  B.  standards. 


Proceedings  of  the  American  Railway  Master  Mechanics  Asso- 
ciation.    Forty-third  Annual   Convention,  Atlantic  City,   N. 
J.,  June  20  to  22,  1910.    Published  by  the  Association.    J.  W. 
Taylor,  Secretary,  390  Old  Colony  Building,  Chicago,  111. 
The  full  report  of  the  committees  and  the  discussions  thereon 
are  given  in  this  volume  of  600  pages.     Very  valuable  reports 
were  given  on  the  following  subjects :  Mechanical  Stokers ;  Edu- 
cation as  an  Essential  of  Fuel  Economy;  Superheaters;  Locomo- 
tive Frame  Construction ;  Freight  Train  Resistance ;  Train  Brake 
and  Signal  Equipment ;  Design,  Construction  and  Inspection  of 
Locomotive  Boilers ;  Locomotive  and  Shop  Operating  Costs,  and 
on  Consolidation. 


Proceedings  of  the  Traveling  Engineers'  Association.  Eighteenth 
Annual  Convention,  held  at  Niagara  Falls,  Canada,  August, 
19 10.  Leather,  392  pages,  6x9.  Secretary  W.  O.  Thompson, 
820  Elmwood  avenue,  Buffalo,  N.  Y. 
There  is  not  a  dull  line  in  this  admirably  prepared  and  well- 
edited  convention  report,  and  a  careful  perusal  of  its  pages  must 
interest  anyone  in  the  locomotive  world,  irrespective  of  his  posi- 
tion either  on  the  road  or  in  the  shops.  The  Traveling  En- 
gineers are  to  be  congratulated  on  the  real  value  of  the  subjects 
selected  for  their  conventions,  and  too  much  praise  cannot  be 
given  for  the  able  manner  in  which  the  various  papers  are 
prepared  and  presented.  The  paper  on  Superheat  As  Applied  to 
Locomotives  provoked  a  most  instructive  discussion  in  view  of 
the  timeliness  of  the  subject.  It  covers  some  90  pages  of  the 
report  and  constitutes  a  thorough  review  of  what  has  been  ac- 
complished in  superheating  up  to  the  present  time.  Fuel  Economy 
was  not  lacking  in  equal  interest,  and  was  well  discussed.  There 
were  other  papers  of  great  value,  and  on  the  whole  it  may  be 
said  that  their  compilation  in  this  form  constitutes  a  valuable  ad- 
dition to  existing  locomotive  date. 


Pocket-Book  of  Mechanical  Engineering.    By  Charles  M.  Sames, 
B.Sc.     Flexible  leather,  4x65^   in.     220  pages.     Illustrated. 
Published  by  Charles  M.   Sames.     Price,  $2.00. 
This  book  is  the  result  of  the  writer's  endeavor  to  compact 
the  greater  part  of  the  reference  information  usually  required 
by  mechanical  engineers  and  students  into  a  volume  whose  di- 
mensions permit  of  its  being  carried  in  the  pocket  without  in- 
convenience.   It  is  a  correct  an-l  up-to-date  digest  of  mechanical 
engineering  science,  embracing  the  widest  range  of  subject  mat- 
ter,  and  of   exceptional  value  to   designers   of   machinery,  con- 
taining one  of  the  most  comprehensive  collections  of  formulas, 
data   and   constants    relating   to   the   proportioning    of   machine 
parts,  assembled  machines  and  motors  that  is  published  in  the 
English  language. 


The  Westinghouse  Diary  for  191 1.     Published  by  the  Westing- 
house   Electric   and   Manufacturing  Co.,    Pittsburg,   Pa.     96 
pages,  2K  X  S. 
This  little  book  has  made  its  welcome  appearance  replete  with 
the  usual  tables  and  valuable  reference  matter  which  are  indis- 
pensable to  the  engineer,  and,  in  fact,  to  anyone  directly  or  in- 
directly interested  in  the  application  of  electricity.     The  portion 
devoted  to  the  annual  record  or  diary  consists  of  50  pages,  fol- 
lowed by  several  pages  for  addresses  and  memoranda.  An  unique 
feature  is  the  presence  in  the  book  of  some   16  pages  ruled  as 
expense  account  forms. 


78 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


February,  1911. 


PERSONALS 


C.  H.  DoEBLER  has  been  made  master  mechanic  of  the  Chesapeake  &  Ohi© 
at  Peru,  Ind. 


Carl  Hill  has  resigned  as  master  mechanic  of  the  Fitzgerald,   Ocilla  & 
Broxton  Railroad. 


E.  S.  Eden  has  been  appointed  master  mechanic  of  the  Central  New  Eng- 
land Ry.,  with  office  at  Hartford,  Conn. 


F.   W.   Rhuark  has  been  appointed  master   mechanic  of  the   Baltimore   & 
Ohio  R.  R.,  with  office  at  Lorain,  Ohio. 


J.    E.    Hen  SHAW    has   been    made    superintendent    of    the    Frisco    shops    at 
Springfield,  Mo.,  vice  G.  W.  Lillie,  resigned. 


C.    N.    SwANSON    has  been   appointed  superintendent   of   tke   car   shops   at 
Topeka,  Kan.,  Atchison,  Topeka  &  Santa  Fe  Ry. 


H.  HoNDSER  has  been  appointed  assistant  master  mechanic  of  the  St.  Louis 
&  San  Francisco  R.  R.,  with  office  at  Memphis,  Tenn. 


J.   DuGUiD  has  been  appointed  master  mechanic  of  the  Grand  Trunk  Ry. 
at  Montreal,  Que.,  to  succeed  J.  C.  Garden,  transferred. 


D.  H.  Speakman  has  been  appointed  master  mechanic  of  the  Baltimore  & 
Ohio  R.  R.  at  Benwood,  W.  Va.     He  succeeds  A.  Schaaf. 


William    Myers    has    been    made    assistant    roundhouse    foreman    of    the 
Atchison,  Topeka  &  Santa  Fe  Ry.  at  Fort  Madison,  Iowa. 


Walter  Reid   has  been   made   road   foreman   of  engines  of   the   Santa   Fe 
Ry.  at  San  Bernardino,  Cal.,  vice  M.  P.  Cheney,  promoted. 


J.  E.  Neish  has  been  appointed  master  mechanic  on  the  Northern  Pacific 
R.  R.  at  Minneapolis,  Minn.,  succeeding  Silas  Zwight,  transferred. 


Fred   Von   Bergen    has   been   appointed   air   brake    inspector   of   the   Nash- 
ville, Chattanooga  &  St.  Louis  Ry.,  succeeding  Otto  Best,  resigned. 


H.    A.    South  worth,    division    foreman    on    the    Maine    Central    R.    R.    at 
Waterville,  Me.,  has  been  appointed  master  mechanic  at  Portland,  Me 


C.  D.  LiDE  has  been  appointed  master  mechanic  of  the  Georgia,  Florida  5: 
Alabama  Ry.,  with  office  at  Bainbridge,  Ga.,  succeeding  J.  D.  Crawley. 


R.    CoLLETT    has    been    appointed    superintendent    of    locomotive    and    fuel 
service  of  the  St.  Louis  &  San  Francisco  R.  R.,  with  office  at  St.  Louis,  Mo. 


F.  T.  Slavton  has  been  made  superintendent  of  motive  power  of  the 
Virginia  Ry.,  with  office  at  Princeton,  Va.,  succeeding  L.  B.  Rhodes,  re- 
signed. 


Silas  Zwight,  master  mechanic  at  Minneapolis,  Minn.,  Northern  Pacific 
R.  R.,  has  been  transferred  to  Missoula,  Mont.,  succeeding  T.  J.  Cutler, 
resigned. 


O.  M.  Knecht  has  been  appointed  roundhouse  foreman  at  Las  Vegas, 
N.  M.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  succeeaing  E.  J.  McMahon. 
transferred. 


J.  I.  Haller  has  been  transferred  from  general  roundhouse  foreman,  Sus- 
quehanna shop,  Erie  Railroad,  to  general  foreman  at  the  same  point,  vice 
L.  R.  Laizure,  promoted. 


H.  M.  Barr  has  been  appointed  master  mechanic  cf  the  Sterling  division 
of  the  Chicago,  Burlington  &  Quincy  Railroad,  at  Sterling,  Colo.,  vice 
T.  J.   Raycroft,   transferred. 


G.  C.  Bonefeld  has  been  appointed  master  mechanic  ^i  the  United  Rail- 
ways of  Havana,  at  Havana,  Cuba,  vice  William  M.  Stokes,  resigned  to  go 
to  the  Galena  Oil  Co.   at  Buenos  Ayres. 


Wu.  Leid,  locomotive  engineer  of  the  Buffalo  division,  Erie  Railroad,  has 
been  appointed  road  foreman  of  engines,  with  headquarters  at  Buffalo, 
N.   Y.,  succeeding  Charles  Davis,   deceased. 


J.  C.  Garden,  master  mechanic  of  the  Eastern  division  of  the  Grand 
Trunk  Ry.,  at  Montreal,  Que.,  has  been  transferred  to  the  Battle  Creek, 
Mich.,  shops,  vice  J.  T.   McGrath,  resigned. 


W.  J.  McGee,  master  mechanic  of  the  Tampa  Northern  R.  R.,  at  Tampa, 
Fla.,  has  been  appointed  master  mechanic  of  the  International  &  Great 
Northern  R.   R.,  with  office  at  Mart,  Texas. 


D.  J.  Sullivan  has  been  transferred  from  assistant  general  foremaa  at 
Susquehanna  shop,  Erie  Railroad,  to  general  roundhouse  foreman  at  the 
•vne  point,  succeeding  J.   I.   Haller,  promoted. 


C.  W.  Fromm  has  resigned  as  foreman  of  the  Chicago,  Indiana  &  South- 
ern R.  R.  at  Kankakee,  and  has  been  made  roundhouse  foreman  of  the 
Chicago  Great  Western  Ry.   at  Clarion,  Iowa. 


J.  W.  CvR,  division  master  mechanic  at  Hannibal,  Mo.,  on  the  Chicago, 
Burlington  &  Quincy  R.  R.,  has  been  appointed  superintendent  of  motive 
power  at  Chicago,  succeeding  Mr.  Torrey.  promoted. 


O.  J.  Kelly  succeeds  H.  D.  Van  Valin  as  a  master  mechanic  of  the  Balti* 
more  &  Ohio  R.  R.  at  Parkersburg,  W.  Va.  He  was  formerly  night  round- 
house foreman  at  Susquenanna,  Pa.,  on  the  Erie  R.   R. 


W.  A.  Hammel  has  been  appointed  purchasing  agent  of  the  Atlanta,  Bir- 
mingham &  Atlantic  Ry.,  with  office  at  Atlanta,  Ga.,  succeeding  W.  D. 
Knott,  granted  leave  of  absence  on  account  of  ill  health. 


T.  J.  Raycroft  has  been  appointed  master  mechanic  of  the  Alliance 
division  of  the  Chicago,  Burlington  &  Quincy  R.  R.,  with  headquarters  at 
Alliance.  Neb.,  vice  F.  C.  Stuby,  assigned  to  other  duties. 


A.  G.  McClellan,  formerly  general  foreman  of  the  shops  of  the  Grand 
Trunk  Ry.  at  Battle  Creek,  Mich.,  has  been  made  road  master  mechanic,  a 
newly  created  office,  on  the  Chicago  &  Alton  R.  R.,  with  office  at  Blooming- 
ton.   III. 


T.  J.  Powell,  formerly  tool  foreman  of  the  El  Paso  &  Southwestern  Ry., 
and  the  first  president  of  the  American  Railway  Tool  Foremen's  Association, 
is  now  foreman  of  the  railroad  shops  of  the  Chino  Copper  Company,  Santa 
Rita.  N.  M. 


T,  J.  Cutler,  formerly  master  mechanic  on  the  Rocky  Mountain  division 
of  the  Northern  Pacific  R.  R.  at  Missoula,  Mont.,  has  fceen  appointed  mas- 
ter mechanic  on  the  Idaho  division,  with  office  at  Spokane,  Wash.,  succeed- 
ing  F.    B.   Childs,   deceased. 


Otto  Best  has  resigned  his  position  as  air  brake  inspector  of  the  Nash- 
ville, Chattanooga  &  St.  Louis  Railway,  to  enter  the  supply  business.  He 
has  accepted  a  position  with  the  Nathan  Manufacturing  Company  of  New 
York,  and  his  headquarters  will  be  in  that  city. 


F.  A.  Torrey,  superintendent  of  motive  power  of  the  Chicago,  Burlington 
&  Quincy  lines  east  of  the  Missouri  River,  at  Chicago,  has  been  appointed 
general  superintendent  of  motive  power  of  the  entire  Burlington  system, 
with  office  at  Chicago,  succeeding  F.  H.  Clark,  resigned  to  go  to  the  Balti- 
more &  Ohio. 


David  Van  Riper,  until  recently  master  mechanic  of  the  Rochester 
division,  Erie  Railroad,  with  office  at  Avon,  N.  Y.,  died  recently  at  his 
home  in  MeadviUe,  Pa.  Mr.  Van  Riper  had  risen  from  apprentice  to  master 
mechanic  on  the  Erie,  and  had  a  full  knowledge  of  the  latter  important 
branch  of  railroad  service.  Some  months  ago  failing  health  compelled  his 
retirement  from  the  exacting  duties  of  the  position,  and  he  was  assigned  to 
lighter  work  at  Meadville. 


L.  S.  Carroll,  purchasing  agent  of  the  Chicago  &  North  Western  R.  R., 
has  been  appointed  general  purchasing  agent  of  the  North  Western  and  the 
Chicago,  St.  Paul,  Minneapolis  &  Omaha  R.  R.,  at  Chicago,  a  new  office, 
and  his  former  title  has  been  abolished.  John  Ball  has  been  appointed 
assistant  purchasing  agent,  with  office  at  Chicago.  Isaac  Seddon,  purchasing 
agent  of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha  R.  R.,  at  St.  Paul, 
Minn.,  retains  his  office  and  title  and  will  report  to  Mr.  Carroll. 


CATALOGS. 


"Turret  Lathe  Experience"  is  the  title  of  a  leaflet  issued  by  the  Gisholt 
Machine  Co..  of  Madison.  Wis.,  in  which  some  interesting  operations  are 
illustrated  of  work  performed  in  the  Gisholt  machines. 


Single  Phase  Induction  Motors. — Bulletin  No.  3141,  issued  by  the 
Emerson  Electric  Mfg.  Co.,  of  St.  Louis,  Mo.,  is  devoted  to  a  description  of 
the  Type  7142  F.  A.  single  phase  induction  motor  of  from  1/10  to  1/S  horse- 
power. 


Air  Compressors. — The  Ingersoll-Rand  class  A-1  compressor  forms  tie 
subject  of  a  pamphlet  issued  by  that  company  from  its  office,  at  11  Broad- 
way, N.  Y.,  which  describes  the  compressor  in  detail  and  illustrates  all  of 
its   principal   parts. 


"Electric  Air"  Rock  Drills. — Under  this  title  the  Ingersoll-Rand  Co., 
of  11  Broadway,  N.  Y.,  has  issued  an  attractive  little  treatise  of  24  pages, 
illustrating  the  range  of  work  for  which  the  Temple-IngersoU  "Electric  Air'* 
drill  is  particularly  adapted.  The  apparatus  is  fully  described  with  tlie  as- 
sistance of  many   fine  half-tone  cuts. 
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Laboratory  Lathes. — These  interesting  appliances  are  thoroughly  dev 
cribcd  and  illustrated  in  Bulletin  3708,  issued  by  the  Emerson  Electric  Mfg. 
Co.,  of  St.  Louis.  Mo.  The  bulletin  is  of  especial  interest  to  the  usert  of 
these  tools,  and  (he  substantial  design  of  the  latter  is  quite  appealing,  in 
view  of  the  fact  that  it  is  a  point  often  lost  sight  of  in  the  majority  of 
foreign  tools  for  similar  purposes. 


NOTES 


Spiral  Rivsted  Pressure  Pipe. — The  American  Steel  Pipe  Works,  of 
Chicago,  in.,  has  issued  a  pamphlet  showing  a  number  of  views  of  long 
lines  of  Taylor's  spiral  riveted  pressure  pipe,  as  applied  in  various  min- 
ing and  pumping  installations.  This  pipe  for  a  number  of  years  has  been 
standard  for  exhaust  steam  purposes,  and  is  also  especially  adapted  for 
water  supply  lines,  suction  and  discharge,  etc. 


Leather  Belting. — The  December.  1910.  issue  of  Phoenix,  published 
by  the  New  York  Leather  Belting  Co.,  51  Beekman  St.,  New  York,  has  for 
its  two  middle  facing  pages  some  20  finely  executed  half-tones  of  the 
principal  members  of  its  energetic  and  efficient  staff.  The  design  and  ar- 
rangement of  the  cuts  is  clever  and  the  general  appearance  decidedly 
attractive.  Tke  Phoenix  also  contains  its  usual  amount  of  valuable  infor- 
mation for  belt  users,  and  is  on  the  v/hole  an  artistic  and  valuable  issue. 


Boiler-Makers'  Tools. — Under  this  title  the  J.  Faessler  Mfg.  Co.,  of 
Moberly,  Mo.,  has  just  issued  a  very  complete  32-page  catalog  of  boiler- 
makers'  tools,  all  of  which  are  illustrated  and  their  various  advantageous 
features  clearly  indicated.  Considerable  space  in  the  book  is  devoted  to 
roller  and  sectional  expanders,  and  much  valuable  information  is  embodied. 
The  Faessler  flue  cutting  machine  for  locomotive  boilers  is  of  special  inter- 
est, and  in  a  very  finely  executed  cut  it  is  shown  applied  to  a  locomotive 
and  ready  for  business.  The  prominence  accorded  the  general  question  of 
boiler  maintenance  at  this  time  renders  a  study  of  this  catalog  of  particular 
interest. 


Ball  Bearings. — This  interesting  subject  has  been  dealt  with  at  length 
by  the  Hess-Bright  Mfg.  Co.,  of  Philadelphia,  in  one  of  the  handsomest  and 
most  comprehensive  catalogs  which  has  reached  this  office  in  many  months. 
The  work,  as  it  can  scarcely  be  designated  by  any  other  name,  is  in  reality 
an  engineering  treatise  on  ball  bearings,  and  constitutes  the  last  word  on 
the  subject.  The  historical  matter  in  connection  is  of  the  highest  value,  and 
reflects  great  credit  to  the  painstaking  work  of  the  compilers  in  bringing  to 
light  such  a  wealth  of  interesting  detail.  The  book  contains  64  pages,  9  x  12 
inches,  and  is  profusely  illustrated,  several  hundred  superb  cuts  being 
embodied  in  the  text.  For  reference,  especially,  and  for  general  information 
on  its  theme  it  is  unequalled  by  any  book  in  the  language. 


Seauless  Steel  Tubing. — The  National  Tube  Co.,  of  Pittsburg,  Pa.,  has 
devised  a  most  effective  and  unique  method  of  illustrating  the  above  men- 
tioned product.  It  consists  of  a  large  framed  table,  a  reproduction  of  that 
■hown  at  the  St.  Louis  Exposition  and  at  the  various  mechanical  conven- 
tions, and  which  attracted  much  attention.  The  table,  which  is  composed 
of  hundreds  of  tubing  sections,  graphically  illustrates  the  large  variety  of 
shapes  into  which  the  Shelby  Seamless  Steel  Tubing  can  be  formed.  The 
pieces  of  tubing  illustrated  were  not  made  for  this  specific  purpose,  but 
were  taken  from  parts  of  tubing  made  to  customers'  orders.  The  design, 
which  is  handsomely  framed,  is  encircled  by  some  beautiful  examples  of 
workmanship,  including  watch  charms  and  paper  cutters.  On  the  whole  it 
ii  a  decidedly  novel  and  attractive  method  of  advertising. 


Locomotive  Valve  Gear. — The  Baker-Pilliod  locomotive  valve  gear,  manu- 
factured by  the  Piliiod  Co.,  30  Church  street.  New  York,  N.  Y.,  is  now 
known  as  the  Baker  Locomotive  Valve  Gear,  and  its  functions  are  well 
described  in  a  new  catalog  just  issued  by  that  firm.  The  important  facts 
only  are  presented,  and  it  is  quite  evident  from  a  perusal  of  its  pages  that 
every  effort  has  been  made  to  state  them  as  clearly  and  concisely  as  possible. 
The  catalog  is  handsomely  illustrated  with  halftones  of  several  locomotives 
to  which  the  gear  has  been  applied,  and  it  is  thoroughly  descriptive  of  the 
improvements  which  have  been  made  in  the  motion  since  its  advent  into 
the  railroad  field.  The  latter  portion  of  the  catalog  deals  with  break- 
downs, and  very  valuable  suggestions  are  offered  as  to  the  proper  course 
to  be  pursued  in  the  event  of  failure  of  any  part  of  the  gear.  The  cata- 
log is  in  most  attractive  form  and  will  well  repay  an  attentive  examination. 


Electric  Motors  and  Appliances. — The  General  Electric  Company,  of 
Schenectady,  N.  Y.,  has  just  issued  several  valuable  bulletins  descriptive  of 
its  varied  output.  The  bulletin  on  voltage  regulators  has  been  revised  and 
it  illustrates  and  describes  regulators  for  controlling  tne  generator  voltage 
and  also  those  for  regulating  the  feeder  voltage.  There  are  also  reproduc- 
tions of  curves  showing  voltage  with  and  without  regulators  installed.  Bul- 
letin 4784  is  devoted  to  electric  drive  in  pulp  and  paper  mills.  The  advan- 
tages to  be  derived  from  the  use  of  electric  power  in  this  industry  are  set 
forth,  and  a  number  of  important  installations  are  illustrated  and  described. 
Other  bulletins  which  have  been  received  from  the  same  firm  deal  with 
direct  connected  generating  sets ;  portable  and  stationary  air  compressor 
•ets;  electric  drive  in  woodworking  plants;  small  plane  alternating  current 
switchboard  panels;  belt  driven  alternators,  and  General  Electric  straight  air 
brake  equipments.  Bulletin  4808  is  of  special  interest  as  it  deals  compre- 
hensively with  the  electrical  equipment  of  the  high  speed  electric  railway 
connecting  Washington,  D.  C,  with  Baltimore,  Md.  This  publication  is  of 
general  interest  to  railroad  men. 


Ralston   Steel  Car  Co. — This  company,  of  Columbus,  O.,  has  increased 
its  capital  stock  from  $1,000,000  to  $2,600,000. 


Davenport  Locomotive  Works. — This  company,  of  Davenport,  Iowa, 
announces  the  opening  of  an  office  at  30  Church  street.  New  York,  N.  Y., 
in  charge  of  H.  T.  Armstrong. 


Locomotive  Superheater  Co. — This  company  announces  the  election  of 
George  L.  Bourne  as  its  second  Vice-President,  with  headquarters  in  tb* 
People's  Gas  Building,  Chicago,  111. 


Niles-Bement  Pond  Co. — Effective  January  1st,  W.  R-  Lathrop  assumed 
charge  of  the  Birmingham  sales  office  of  the  above  company,  and  of  the 
Pratt  &  Whitney  Co.,   succeeding  N.   C.   Walpole,   resigned. 


American  Brake  Shoe  and  Foundry  Co. — This  company,  of  Mahwah, 
N.  J.,  has  taken  out  a  building  permit  to  construct  a  one-story  brick  factory 
to  cost  $30,000  at  4600-4510  West  Twenty-sixth  street,  Chicago. 


Standard  Coupler  Co. — At  the  annual  meeting  of  this  company  tho 
present  directors  were  re-elected.  Although  no  official  figures  of  the 
earnings  are  given  out.  it  is  said  that  they  were  the  largest  in  the  history 
of  the  company,  and  that  plants  are  operating  at  practically  full  capacity. 


Smith  Locomotive  Adjustable  Hub  Plate  Co. — This  company  of  Pitta- 
burg,  Kan.,  announces  that  its  hub  plate  which  has  been  adopted  as 
standard  by  the  Kansas  City  Southern  Ry.,  is  now  being  tried  out  by  the 
Delaware  and  Hudson  R.  R.,  and  by  the  St.  Louis  and  San  Francisco  Ry. 


Cement  Age.— This  well  known  magazine,  devoted  to  the  popular  fea- 
tures of  cement  construction  as  well  as  the  engineering  manufacturing  side 
of  the  industry,  has  consolidated  with  Concrete  Engineering,  published  in 
Cleveland,  O.,  under  the  title:  Cement  Age,  With  Which  Is  Combined 
Concrete  Engineering,  It  is  proposed  to  preserve  the  best  features  of  each 
magazine,  thus  maintaining  the  prestige  each  has  won. 


Triumph  Electric  Co. — This  company,  of  Cincinnati,  O.,  have  recently 
opened  a  sales  office  at  728  Poydras  St.,  New  Orleans.  This  is  the  sixteenth 
sales  office  now  being  maintained  by  this  company,  and  is  the  third  to  be 
opened  during  the  past  year.  The  Triumph  Co.,  in  their  new  factory  are 
doing  a  big  business,  and  anticipate  even  greater  returns  during  the  com- 
ing year.  A  large  stock  of  machines  will  be  carried  at  the  New  Orleans 
office  for  immediate  shipment. 


Michel-Kurze  Co. — The  organization  of  this  company,  with  offices  in 
the  Hudson  Terminal  Buildings,  New  York,  has  just  been  effected  to  do 
photo  retouching  and  illustrating  of  machinery  subjects.  The  business  will 
be  managed  by  A.  Eugene  Michel,  Assoc.  Mem.  Ara.  Soc.  M.  E.  and  the 
staff  of  artists  will  be  in  charge  of  Wm.  F.  Kurze,  who  was  Art  Directoi 
of  the  Scientific  Engraving  Co.  during  the  past  four  years,  and  is  one  of 
New  York's  best  known  artists  in  mechanical  lines. 


Detroit  Seamless  Tube  Co. — The  above  company  announces  that  Joint 
Offices  have  been  opened  in  the  McCormick  Building,  Chicago,  by  the 
Detroit  Seamless  Steel  Tubes  Co.,  Michigan  Malleable  Iron  Co.,  and  the 
Monarch  Steel  Castings  Co.,  all  of  Detroit,  for  the  sale  in  the  West 
and  Southwest,  of  Detroit  Locomotive  Flues,  Detroit  Journal  Boxes  and 
Monarch  Couplers.  Walter  E.  Marvel,  formerly  Manager  of  the  St.  Louis 
office  of  The  Buda  Company,  has  been  appointed  Western  Sales  Manager 
in   charge  of  the  Chicago  Offices. 


Bettendorf  Axle  Co. — This  company  announces  that  F.  K.  Shults,  until 
recently  connected  with  the  American  Steel  Foundries  as  their  representa- 
tive in  New  York  and  Eastern  territory,  has  taken  a  similar  position  with 
the  Bettendorf  Axle  Company,  of  Bettendorf,  Iowa,  and  of  which  com- 
pany he  has  been  made  a  vice-president.  Mr.  Shults  has  opened  an  office 
in  Room  No.  2040  Grand  Central  Terminal  Building,  New  York  City;  the 
office  at  No.  30  Church  Street,  Room  No.  1021  Cortlandt  Building,  will 
remain  in  charge  of  G.  N.  Caleb,  vice-president,  who  has  been  with  the 
Bettendorf   Company   the    last   eight    or   ten    years. 


The  Dearborn  Drug  &  Chemical  Works. — This  company  which  has 
distributed  its  Feed  Water  Treatment  and  Lubricants  through  an  agency  in 
the  Phillippines  for  the  past  two  years,  has  decided  to  open  their  own 
branch  office  and  warehouse  in  Manila,  and  F.  O.  Smolt,  who  has  been 
connected  with  mining  propositions  since  his  graduation  in  Chemistry  from 
the  University  of  Illinois  in  the  Class  of  '91,  has  become  connected  with 
the  Dearborn  Company,  and  sailed  on  January  7th  for  Manila,  to  take 
charge  of  this  work,  under  the  supervision  of  E.  C.  Brown,  Manager  of 
the  Foreign  Department  of  the  Dearborn  Company.  Mr.  Brown  has 
spent  most  of  the  past  two  years  in  Japan,  China  and  the  Philippines,  in- 
vestigating steam  plant  and  railroad  conditions  in  the  interests  of  Dear- 
born Products,  and  is  still  there,  having  made  selling  connection  at  Tokyo 
Tientsin.   Hongkong  and  Shanghai. 
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FOR    YOUR    CARD    INDEX 

Some  of  the  more  important  articles  in  tluis  issue  arranged 
for  clipping  and  insertion  in  a  card  index.  Extra  copies  of  this 
page  will  be  furnished  to  subscribers  only  for  eight  cents  in 
stamps. 


Locomotive — Hollow  Brick  Arch 

Amer.   Eng.,   191 1,  p.   58    (February). 

Record  of  thorough  test  given  the  Wade-Nicholson  hollow 
brick  arch  on  a  locomotive  testing  plant.  These  are  apparently 
conclusive  in  establishing  the  increased  economy  of  the  hollow 
arch  over  that  of  the  ordinary  description. 


Air  Hose — Failares 


Amer.  Eng.,   1911,  p.  45    (February). 


Article  by  R.  W.  Burnett  covering  a  very  careful  inquiry  into 
the  cause  of  failures  determined  by  observations  extending  over 
a  period  of  9  months  on  a  large  trans-continental  railroad. 


Machine  Tools— Cold  Saw  Cutting  Ofi  Machine 

Amer.  Eng.,  191  i,  p.  74  (February). 

New  design  of  powerful  metal  saw  built  by  the  Newton  Ma- 
chine Tool  Works,  Inc. 


Car— Twin  Air  Jack  for  Car  Repairs 

Amer.  Eng.,  191  i,  p.  54  (February). 

Illustrated  description  of  an  extremely  efficient  air  jack  for 
lifting  passenger  car  bodies  and  which  employs  a  double-jack 
cylinder.  Designed  and  built  by  New  York,  New  Haven  and 
Hartford  R.  R. 


Machine  Tools — Heavy  Duty  Drill  Press 

Amer.  Eng.,  191  i,  p.  7  (February). 

Very  powerful  tool  built  by  Colburn  Machine  Tool  Company, 
and  especially  designed  for  a  wide  range  of  heavy  work. 


Locomotive,  Smooth  Rail  Working  on  Heavy  Gradient! 

Amer.  Eng.,  191  i,  p.  41    (February). 

A  discussion,  largely  theoretical,  of  certain  problems  in  design 
to  meet  peculiar  requirements  which  apparently  have  not  as 
yet  been  satisfactorily  solved.  Based  on  a  paper  by  F.  W.  Bach, 
before  the  Institution  of  Civil  Engineers,  England. 


Oil  House — For  the  Santa  Fe  System 

Amer.   Eng.,   1911,  p.  52   (Februaiy). 

'Illustrated  description  of  the  equipment  of  the  general  oil  dis- 
tributing and  storage  plant  at  Topeka,  Kans.     The  self-measur 
ing  pumps  can  transfer  300,000  gallons  of  oil  in  10  hours.    It  is 
the  largest  and  best  equipped  oil  house  in  America. 


Locomotive,  2-8-8-2  Type  Amer.   Eng.,  191  i,  p.   50   (February). 


Total  weight,  418,000  lbs. 
Weight  on  drivers,  360,000  lbs. 
Cylinders,  24H  and  39  in. 
Tractive  effort,  83,300  lbs. 


Wheels,  57  in. 

Total   heating   surface,   5,161.8 

sq.  ft. 
Steam  pressure,  200  lbs. 


Built  by  the  American  Locomotive  Co.  for  pusher  service  on 
the  'Frisco  lines.  It  is  the  first  Mallet  to  be  constructed  with 
inside  steam  pipes  to  high  pressure  cylinders. 


Ozy-Acetylene  Cutting  Torch 

Amer.  Eng.,  1911,  p.  62   (February). 

An  illustrated  article  by  J.  F.  Springer  in  which  the  applica- 
tion of  the  principle  to  metal  cutting  is  fully  described.  A 
review  of  some  noteworthy  operations  which  have  been  per- 
formed through  this  process. 


Locomotive,  4-4-2  Type      Amer.   Eng.,   191  i,  p.  44   (February). 


Total  weight,  231,675  lbs. 
Weight  on  drivers,  112,125  lbs- 
Cylinders,  15  and  25  in. 
Tractive  effort,  23,800  lbs. 


Wheels,  73  in. 

Total    heating    surface,    2,508 

sq.  ft. 
Steam  pressure,  220  lbs. 


Built  by  Baldwin  Locomotive  Works  for  the  Atchison,  Topeka 
and  Santa  Fe  Ry.  It  possesses  the  unique  feature  of  outside  dry 
and  steam  pipes  and  is  the  heaviest  in  total  weight  of  any  4-4-2 
type  heretofore  constructed. 


Locomotive,  4-6-2  Type      Amer.   Eng.,   191  i,  p.  56   (February). 


Total  weight,  250,500  lbs. 
Weight  on  drivers,  154,500  lbs. 
Cylinders,  25  in. 
Tractive  effort,  37,700  lbs. 


Wheels,  75  in. 

Total    heating    surface,    3,328 

sq.  ft. 
Steam  pressure,   igo  lbs. 


Built  by  American  Locomotive  Co.  for  the  Chicago  and  North- 
western R.  R.,  where  equipped  with  Schmidt  superheater  is  giving 
excellent  results  in  service. 


Shop  Devices — Flue  and  Flue  Sheet  Tools 

Amer.   Eng.,  1911,  p.  65   (February). 

Illustrated  description  of  very  ingenious  flue  beading  tool 
which  has  been  adopted  on  the  Western  Ry.  of  France.  An  ex- 
ceedingly complicated  device  but  possessing  many  points  of  merit. 


Shop  Devices — Cylinder  Packing  Ring  Saw 

Amer.  Eng.,  1911,  p.  59  (February). 

Illustrated  description  of  very  efficient  double  saw  designed 
and  built  by  Central  of  Georgia  Ry.  to  dispense  with  hand  work 
in  fitting  cylinder  jacking  rings. 


Shop  Devices — Tire  Heater 

Amer.  Eng.,  191  i,  p.  72   (February). 

Illustrated  description  of  a  cheap  and  effective  tool  for  heating 
tires  when  piled. 


Locomotive  Repair  Shops  at  Brewster,  Ohio 


WHEELING    &    LAKE    ERIE    RAILROAD. 


A  COMPLETE  LOCOMOTIVE  REPAIR  SHOP  CONTAINING  ALL  EXCEPT  THE  POWERHOUSE  AND   STOREHOUKF. 

WITHIN      A      SINGLE      liUILDING.        THE      ERECTING    SHOP    IS    OF    THE    TRANSVERSE    TYPE    AND 

THE  TRANSFER  TABLE  IS  REPLACED   BY   AN  OVERHEAD  CRANE  OPERATED  IN   A  BAY 

PARALLEL  TO   THE   ERECTING   SHOP    AND  BETWEEN  IT  AND  THE  MACHINE 

SHOP.     PART  OF  THE  BOILER  SHOP  OCCUPIES  ONE  END  OF  THIS 

TRANSFER  BAY  AND  THE  HANDLING  OF  HEAVY  PARTa 

THROUGHOUT  THE  WHOLE    SHOP    IS    WELL 

PROVIDED    FOR. 


Brewster,  Ohio,  has  been  founded  by  the  Wheeling  and  Lake 
Erie  Railroad  at  a  point  very  near  the  geographical  center  of  the 
system  and  there  it  has  erected  a  complete  new  shop  plant  for 
making  pU  repairs  to  its  225  locomotives.  No  other  point  on  the 
road  is  provided  with  more  than  enough  repair  facilities  to  make 
the  lightest  kind  of  running  repairs.  Brewster  is  but  135  miles 
from  the  furthest  terminal  of  the  road,  making  it  more  econom- 
ical to  bring  the  power  to  this  central  point  for  all  shop  work 
than  to  maintain  even  moderate  repair  facilities  at  the  various 
division  points.  Together  with  the  shop  there  has  also  been 
erected  a  26  stall  roundhouse  with  a  coal  chute  and  other  termi- 
nal facilities.     A  large   freight  yard  has  also  been  built  at  this 


etc.,  and  thus  not  take  this  class  of  work  into  the  erecting  shop 
proper  at  all. 

General  Arrangement. 

Inasmuch  as  all  the  shops  are  grouped  within  one  large  build- 
ing the  general  layout  requires  but  little  comment.  The  shop 
plant  itself  consists  of  but  three  structures — shops,  storehouse 
and  powerhouse.  The  roundhouse  is  located  near  the  power- 
house and  the  hot  water  boiler  washing  and  filling  system  appa- 
ratus is  located  therein,  but  in  other  respects  it  is  independent 
of  the  shop.  The  oilhouse  is  mostly  for  road  engine  use,  but  of 
course  it  is  made  large  enough  to  serve  the  shop.     The  strictly 
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point  and  freight  car  repairs  will  eventually  be  taken  care  of 
here. 

While  this  company,  together  with  the  Wabash  Pittsburg 
Terminal,  now  owns  but  225  locomotives,  the  shop  is  designed 
to  take  care  of  all  repairs  on  a  total  of  400  locomotives  and 
therefore  is  not  now  being  operated  to  its  full  capacity;  nor  has 
the  full  equipment  of  tools  been  provided  for  the  capacity  as 
designed. 

It  will  be  remembered  that  in  the  June,  1910,  issue  of  this 
journal  there  appeared  a  general  layout  of  this  shop,  together 
with  a  brief  description  of  its  general  features.  It  was  there 
noted  that  a  unique  idea  formed  the  basis  of  the  design  of  the 
erecting  shop  and  the  machine  shop,  viz.,  to  build  a  transverse 
type  of  erecting  shop,  such  as  would  ordinarily  be  constructed 
for  use  with  a  transfer  table,  and  to  then  include  the  space 
devoted  to  the  table  within  the  shop  building  and  to  replace  the 
table  with  an  overhead  crane,  thus  being  able  to  make  use  of 
this  space  not  only  for  transfer  and  admission  to  any  track  in  the 
erecting  shop,  but  also  for  the  stripping,  unwheeling,  wheeling 
and  finishing,  as  well  as  for  storage  of  finished  wheels,  fitting  of 
driving  boxes,  eccentrics,  etc.  This  scheme  effectually  increases 
the  capacity  of  the  erecting  shop  by  about  2$  per  cent.  In  prac- 
tice it  has  been  found  convenient  to  use  the  pits  located  on  every 
alternate  track  in  the  transfer  bay,  that  may  be  opposite  some 
engine  in  the  erecting  shop  that  is  in  for  heavy  boiler  work, 
for  light  running  repairs   such   as  broken    frames,   tires  turned. 


locomotive  terminal  section  of  the  plant  will  be  considered  inde- 
pendently at  a  later  point. 

The  main  shop  building  has  been  so  placed  as  to  permit  easy 
extension  at  either  end,  in  fact  the  end  walls,  while  substantial, 
are  considered  temporary  and  the  typography  of  the  ground  and 
location  of  the  other  buildings  have  been  studied  with  this  possi- 
bility in  view.  To  the  south  of  the  shop  building  there  is  a  clear 
space,  about  100  ft.  wide,  covered  by  a  10  ton  crane,  with  run- 
ways extending  the  full  length  of  the  building  and  a  clear  height 
of  36  ft.  In  this  space  are  stored  all  heavy  parts,  such  as  wheel 
centers,  frames,  tires,  axles,  etc.  The  storehouse  opposite  the 
west  end  of  the  shop  also  adjoins  this  runway;  in  fact,  its  walls 
form  the  support  for  the  girders,  so  that  this  crane  becomes  the 
principal  and  almost  entire  means  of  transfer  of  heavy  raw  ma- 
terial ("except  boiler  plate,  tubes  and  forgings)  to  the  shop. 
Three  tracks,  serving  the  storehouse  and  scrap  platform,  extend 
under  the  crane,  as  do  also  the  two  entrance  tracks  to  the  shop, 
the  connecting  track  between  the  shop  and  roundhouse  and  sev- 
eral connecting  to  the  extensive  system  of  narrow  gauge  track 
which  covers  the  whole  plant.  In  this  manner  this  yard  crane  is 
given  great  flexibility  for  the  transfer  of  material  to  and  from 
cars,  storehouse,  roundhouse  and  storage  space  beneath  it  and 
any  part  of  the  shop.  Entrance  to  the  tender  shop  is  from  the 
west  end  and  in  the  open  space  to  the  west  of  the  shop  are  cov- 
ered storage  racks  for  tubes,  bai-  iron,  etc.  The  narrow  gauge 
system  furnishes  the  means  of  transfer   from   these  points  into 
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the  shop.  A  full  gauge  track  connection  enters  both  the  boiler 
and  smith  shop  from  the  west,  allowing  cars  to  be  loaded  and 
unloaded  by  the  shop  cranes.  The  storehouse  is  equally  conveni- 
ent to  both  the  shop  and  the  roundhouse,  while  the  oilhouse  is 
located  near  the  latter.  The  powerhouse  location  was  deter- 
mined by  the  desire  to  have  the  hot  water  washing  and  filling 
system  in  it,  which  necessitated  locating  it  near  the  roundhouse. 
It,  of  course,  also  furnishes  steam  to  the  shops  for  power  and 
heating  and  a  concrete  tunnel  has  been  built  for  carrying  these 
as  well  as  the  air  and  water  pipes.  The  electric  circuits  from 
the  powerhouse  are  carried  overhead  on  steel  poles. 

Main  Shop  Building. 

This  building  includes  the  following  distinct  shops:  Machine, 
transfer,  erecting,  boiler,  blacksmith,  tender  and  a  small  brass 
foundry.     It  is  528  ft,  long,  226  ft.  wide,  with  an  extension  to 


floor  very  evenly  distributed  and  of  unusual  intensity.  In  fact  the 
shop  seems  to  be  provided  with  as  good  natural  lighting  as 
could  possibly  be  desired.  The  accompanying  drawings  show 
the  design  and  arrangement  of  the  structure  sufficiently  well  to 
mnke  extended  comment  unnecessary.  Attention  might,  how- 
ever, be  drawn  to  the  floor  construction,  which  is  used  through- 
out the  whole  building  except  in  the  forging  section.  This  con 
sists  of  3  in.  pine  planking  laid  on  a  foundation  of  broken  stone 
6  in.  thick,  covered  with  i  in.  of  tarred  sand.  Over  this  is  laid 
at  right  angles  a  wearing  surface  of  the  best  1%  in.  matched 
maple  flooring  in  4  in.  strips.  The  floor  support  near  the  erecting 
pits  consists  of  ties  2  ft.  6  in.  long  and  9  in.  thick  bolted  to  the 
top  of  the  concrete  pits.  The  rails  are  secured  to  the  same  ties, 
which  are  laid  close  together. 

It  will  be  noticed  that  pits  have  been  provided  on  every  second 
track  in  the  transfer  shop.     These  are.  of  course,  for  conveni- 
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the  north  of  89  ft.  for  a  distance  of  201  ft.  from  the  west  end. 
This  extension  includes  the  tender  and  woodworking  shops.  The 
main  building  is  divided  into  four  bays  longitudinally,  the  first 
bay,  65  ft.  in  width,  for  a  distance  of  about  400  ft.  from  the  east 
end  forms  the  erecting  shop.  The  second  bay,  for  the  same  dis- 
tance, is  a  transfer  shop;  the  third,  the  heavy  machine  bay,  and 
the  fourth,  the  light  machine  bay.  At  the  west  end  of  tlie  build- 
ing on  the  gallery  are  the  brass  foundry  and  manufacturing 
tool  room.  Below  this,  and  extending  over  the  two  bays,  is  the 
blacksmith  shop.  The  boiler  shop  covers  the  space  in  the  next 
two  bays  at  this  end,  and  the  flue  rattler  is  in  a  small  addition 
outside  the  end  wall,  the  tubes,  however,  being  placed  in  it  from 
the  inside  of  the  building,  as  will  be  explained  later.  In  the 
tender  shop  there  is  a  55  ft.  bay  for  general  tank  and  truck 
work  and  a  30  ft.  bay  with  a  gallery  where  the  woodworking 
machinery  has  been  installed.  On  this  gallery  pilots,  headlights, 
etc.,  are  repaired  and  painted. 

Like  most  recent  shop  buildings,  this  is  a  steel  frame  structure 
with  enclosing  walls  of  vitrified  paving  brick  pierced  with  large 
windows.  On  every  third  pit  are  large  transverse  monitors,  22 
ft.  9J4  in.  wide  and  12  ft.  3  in.  high,  formed  of  steel  framework, 
having  a  flat  roof  and  sides  composed  entirely  of  windows.  Ihis 
arrangement,  together  with  the  many  windows  in  the  side  walls 
shown  in  the  elevation  drawing,  makes  the  natural  lighting  of  the 


ence  in  stripping  and  wheeling.  Inasmuch  as  the  locomotives  are 
drawn  in  and  out  of  the  erecting  shop  on  dollies  or  shop  trucks 
and  are  taken  to  and  from  these  small  trucks  by  the  large  crane, 
they  can  be  and  are  stripped  and  wheeled  on  some  other  pit  than 
the  one  opposite  their  location  in  the  erecting  shop.  This  pit, 
of  course,  can  be  any  one  desired  and  therefore  but  half  of  the 
tracks  in  this  section  are  thus  provided,  making  it  always  pos- 
sible to  find  a  track  with  a  pit  vacant  and  allowing  the  alter- 
nate tracks  to  maintain  the  floor  level  and  thus  give  a 
smooth  surface  for  trucking  and  also  a  suitable  place  for  fitting 
driving  boxes,  eccentrics,  etc. 

Overhead  cranes  serve  the  entire  floor  space  of  the  shop  with 
the  exception  of  the  galleries  and  the  bays  underneath  them.  In 
the  erecting  shop  proper  there  is  a  10  ton  crane  with  a  65  ft. 
span,  the  runways  of  which  continue  over  the  boiler  shop.  In 
the  transfer  bay  there  is  a  150  ton  double  trolley  crane  with  a 
65  ft.  span  running  the  full  length  of  the  building,  and  a  10 
ton  yngle  trolley  crane  on  the  same  runway.  In  the  heavy 
machine  bay  there  is  a  10  ton  crane  with  a  55  ft-  span  run- 
ning the  full  length  of  the  building  and  serving  the  heavy  forges 
in  the  blacksmith  shop.  A  30  ton  crane  with  a  55  ft.  span  covers 
one  bay  of  the  tender  shop.  In  addition  to  this  the  boiler  shop 
and  blacksmith  shop  tools  and  forges  are  very  completely  pro- 
vided with   jib   cranes.     The  location   and  arrangement  of   each 
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are  clearly  shown  in  the  plan.     The  hydraulic  riveter,  of  course,  walls  and  colunuis.     There  are  four  of  these  fans,  each  driven 

has  its  own  25  ton  crane.    All  of  these  cranes  arc  from  the  Shaw  by  a  25  h.p.  motor.     The  source  of  heat  is  the  exhaust  steam 

Electric  Crane  Co.  from  the  powerhouse. 

The   complete   and  elaborate   system   of   narrow   gauge   tracks  The  artificial  lighting  is  all  of  enclosed  arc  lights  suspended 

inside  the  shop  are  clearly  shown  in  the  illustration  of  the  tool  along  the  side  walls  and  from  the  crane  runways. 
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arrangement.  It  will  be  seen  that  through  the  medium  of  turn- 
tables it  is  possible  to  get  a  connection  from  this  track  system 
to  any  part  of  the  shop  and  beneath  any  desired  crane.  This 
system  is  equally  elaborate  outside  of  the  building  and  connects 
with  all  the  storage  centers,  storehouse,  etc. 

The  heating  of  the  building  is  through  the  medium  of  hot  air, 
the  fans,  which  are  electrically  driven,  being  placed  in  the  trans- 
verse monitors  in  the  roof  and  the  ducts  are  carried  along  the 
roof  trusses  with  outlets  at  the  various  desired  points  along  the 


Electric  power  circuits  with  numerous  plug  boxes  for  the 
portable  machine,  lights  and  electric  winch  are  provided  through- 
out the  whole  building. 

Operation. 

Locomotives  which  are  to  be  shopped  are  brought  up  over  a 
washout  pit  just  outside  of  the  shop  building  on  the  entering 
track  from  the  south.  The  details  of  this  pit  are  shown  in  one 
of  the  illustrations.     It  consists  simply  of  a  basin  built  of  con- 
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Crete  and  lined  with  brick,  60  ft.  in  length  and  18  ft.  wide, 
which  drains  to  a  large  sump  in  the  center.  This  basin  is  26 
in.  in  depth  at  the  center  and  about  16  in.  at  the  ends  and  sides 
and  the  track  is  carried  across  it  on  heavy  timbers  supported 
on  concrete  piers.  It  is  covered  over  the  top  with  a  grating 
consisting  of  3  in.  planks  set  about  i  in.  apart.  A  hot  water 
connection  is  located  nearby  and  the  whole  running  gear  of  the 
locomotive  is  washed  down  with  hot  water  before  it  is  taken 
into  the  shop  and  practically  all  of  the  heavy  dirt  and  grease  is 
removed  before  it  enters  the  shop  at  all.  It  is  then  pushed  on 
to  the  pit  in  the  transfer  shop,  made  ready  and  lifted  from  the 
wheels  by  the  150  ton  crane  and  carried  down  this  shop  to  the 
point  opposite  the  pit  in  the  erecting  shop  where  it  is  to  be 
located.  It  is  then  set  down  upon  the  shop  trucks  and  the  work 
of  stripping  is  completed.  Racks  are  provided  alongside  these 
pits  for  storage  of  piping  and  parts  not  needing  repairs.  After 
the  stripping  is  finished  it  is  drawn  into  the  erecting  shop  by  an 
electric  winch,  the  arrangement  of  which  is  shown  in  one  of  the 
illustrations.  The  drum  of  this  winch  carries  a  steel  cable,  which 
is  run  around  a  block  at  the  further  end  of  the  erecting  shop. 


intended  to  be  the  regular  programme,  but  is  often  followed  in 
the  case  of  light  repairs. 

All  wheels,  rods,  boxes,  etc.,  left  on  the  main  incoming  track 
after  the  locomotive  is  removed  are  disconnected  and  cleaned,  the 
rods,  boxes,  springs,  etc.,  being  trucked  to  the  hot  water  wash- 
ing plant  and  cleaned  before  being  distributed  to  the  machine 
shop  or  racks.  The  wheels  are  rolled  out  on  the  same  track  the 
locomotive  enters,  underneath  the  10  ton  yard  crane  if  it  is  de- 
sired to  renew  the  tires.  If,  however,  the  tires  are  only  to  be 
turned  they  are,  after  cleaning,  rolled  under  the  10  ton  machine 
shop  crane,  which  transfers  them  to  wheel  lathes.  Tire  heat- 
ing is  all  performed  in  the  small  brick  building,  underneath  the 
yard  crane  runway,  which  is  provided  with  a  jib  crane  and  air 
hoist.  Two  large  doors  with  roller  steel  shutters  permit  the 
wlieels  to  be  brought  in  or  removed  either  to  a  track  entering 
the  machine  and  erecting  shop  or  to  the  storage  track. 

In  general  the  reversal  of  this  scheme  is  followed  for  out- 
going locomotives,  a  separate  exit  track  alongside  the  incoming 
track  being  provided  for  this  purpose. 

Cabs,  headlights  and  the  pilots,  etc.,  are  lifted  from  the  loco- 
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there  being  a  ring  located  in  a  recess  in  the  floor  at  the  end  of 
each  pit  in  both  the  erecting  and  transfer  shop  for  securing  the 
block.  The  cable  is  then  drawn  back  to  the  coupler  or  other  part 
of  the  locomotive  and  it  is  hauled  into  place  in  the  erecting 
shop  on  the  trucks.  If  the  boiler  is  to  be  r-emoved  and  taken 
to  the  boiler  shop  it  is  net:essary  to  either  bring  the  locomotive 
again  into  the  transfer  shop  or  to  prepare  the  boiler  for  removal 
before  the  engine  is  taken  to  the  erecting  shop  at  all,  as  the 
large  crane  is  used  for  tliis  purpose  and  the  boilers  are  repaired 
in  the  section  of  the  boiler  shop  underneath  its  runway.  Inas- 
much as  it  is  a  comparatively  simple  matter  to  transfer  a  loco- 
motive from  the  erecting  shop  to  the  transfer  shop,  it  depends 
upon  circumstances  which  method  is  followed.  Flue  work  is  per- 
formed in  the  section  of  the  boiler  shop  near  the  west  end 
underneath  the  10  ton  crane  runway  and  this  crane  transfers  the 
flues  from  the  locomotive  to  the  rattler  and  from  the  repaired 
flue  racks  back  to  the  locomotive.  Although  the  flue  rattler  is  in 
a  leanto  outside  of  the  building,  there  is  a  swinging  steel  door 
tn  the  end  wall  and  guides  extending  inside  of  the  main  shop, 
so  that  the  flues  can  be  deposited  by  the  crane  and  slid  into  the 
rattler  without  any  extra  handling.  They  can  also  be  removed 
in  the  same  manner. 

If  necessary  the  whole  locomotive,  including  its  wheels,  can  be 
lifted  by  the  150  ton  crane  and  carried  over  the  tops  of  other 
locomotives  in  the  transfer  shop  to  the  desired  pit,  and  there  re- 
paired   or    removed    from    its    wheels.      Tliis,    however,    is    not 


motive  by  the  10  ton  crane  in  the  erecting  shop  and  set  down 
upon  push  cars  on  the  narrow  gauge  track,  which  transfers 
them  to  the  crane  or  elevator  in  the  tender  shop. 

Machine  Tool  Layout  and  Work  Distribution. 

In  studying  the  arrangement  of  tools  as  shown  on  the  accom- 
panying illustration  it  should  be  remembered  that  in  a  shop  of 
this  size  devoted  entirely  to  repair  work  there  is  not  sufficient 
of  any  one  class  of  work  to  keep  particular  machines  or  partic- 
ular groups  entirely  supplied,  and  that  while  a  particular  ma- 
chine is  selected  and  located  on  a  basis  of  the  work  which  it  will 
principally  perform,  it  will  also  be  called  upon  to  do  work  of  a 
character  to  which  neither  its  design  or  location  is  especially  well 
suited.  Therefore  it  is  not  possible  in  a  shop  of  this  size  to 
attain  the  high  degree  of  perfection  in  the  distribution  of  the 
work  or  of  the  grouping  and  classification  of  the  machines.  In 
this  case  it  was  also  necessary  to  make  use  of  considerable  ma- 
chinery that  was  already  at  hand  in  too  good  a  condition  to 
permit  scrapping.  The  new  tools  purchased  are  of  the  highest 
character  and  show  an  intimate  knowledge  of  both  the  woik  to 
be  performed  and  the  railroad  machine  tool  industry. 

Beginning  at  the  east  end  of  the  heavy  machine  bay  there  is 
a  36  by  36  in.  by  10  ft.  Chandler  planer  used  on  rod  brasses, 
guide  yokes,  guide  yoke  knees,  eccentric  rods,  etc.  This  is  driven 
by  a  20  h.p.  motor.  The  next  machine  is  a  No.  10  Newton 
vertical  milling  machine  used  for  rod  work.  It  is  driven  by  a  10 
h.p.  motor.    There  is  then  a  Newton  two  spindle  rod  borer,  each 
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spindle  being  driven  by  a  7I.J  h.p.  motor.     Tbis  machine  is  used 
for  main  and  side  rod  boring  and  miscellaneous  heavy  drilling. 

Following  this  there  is  a  group  belted  to  a  line  shaft  driven 
by  a  35  h.p.  motor,  consisting  of  a  .m  in.  lietts  slotter  for  con- 
necting rod  straps,  cross  heads,  links,  etc. ;  a  34  in.  Kitchburg 
radial  drill  for  drilling,  tapping  and  reaming  rod  oil  cups,  large 
rod  bolts,  etc.;  a  swing  grinder  for  rods  and  straps  and  a  79  in. 
Nilcs  wheel  lathe  for  tires  and  wheel  centers.  The  next  ma 
chine  on  this  side  of  the  shop  is  a  90  in.  Niles  wlicel  lathe, 
direct  driven  by  a  30  h.p.  motor.  This  adjoins  the  transverse 
full  gauge  track  which  runs  from  the  erecting  shop  to  the  round- 
house. On  the  other  side  of  the  track  is  a  90  in.  Niles  wheel 
press,  direct  driven  by  a  7  h.p.  motor  and  near  by  is  a  small 
babbitt  furnace  for  counterbalance  weights.  Following  this  is  a  42 
in.  by  11  ft.  Schumacher  and  Boye  triple  geared  lathe  for  axles, 
crank  pins,  etc.  This  is  driven  by  a  15  h.p.  motor.  A  high  speed 
N'lei  ladial  drill  driven  by  a  20  h.p.  motor  used  on  driving 
boxes,  hub  plates  and  miscellaneous  heavy  drilling  is  next,  and 
is  adjoined  by  a  66  in.  Nilcs  boring  mill  for  wheel  centers, 
tires,  etc.,  and  an  84  in.  Belts  boring  mill  for  smoke  box  fronts, 
dome  bases,  smoke  box  rings,  etc.;  the  latter  machine  is  driveii 
Ly  a  10  h.p.  motor  and  the  former  by  a  35  h.p.  motor. 

On  the  opposite  side  of  the  heavy  machine  bay  practically  all 
of  the  machines  are  of  the  lighter  variety,  which  do  not  require 
the  service  of  an  overhead  crane.  These  machines  are  mostly 
driven  from  the  line  shafting  with  the  groups  in  the  light  ma- 
chine bay  and  form  part  of  those  groups.  The  first  group  at 
this  end  of  the  shop  is  belted  from  a  line  shaft  supported  in  the 
renter  below  the  gallery  and  driven  by  a  50  h.p.  motor.  Begin- 
ning at  the  east  end  this  consists  of  a  16  in.  Niles  slotter  for 
driving  box  wedges,  valve  stem  yokes,  etc. ;  a  No.  3  Bement 
horizontal  boring  mill  for  lift  shafts  and  engine  truck  cradles; 
a  51  in.  Bullard  boring  mill  for  boring  and  facing  driving  boxes, 
hub  plates,  etc.;  a  36  in.  by  8  ft.  Pond  lathe  for  reach  rod  jaws 
and  washers ;  an  18  in.  Cincinnati  shaper  for  crown  brasses,  eccen- 
tric straps,  etc. ;  a  56  by  56  in.  by  6  ft.  Gray  planer  for  driving 
boxes,  shoes  and  wedges,  cellars,  etc. ;  a  42  in.  Lodge  and  Ship- 
ley lathe  for  miscellaneous  work;  a  72  in.  Niles  radial  drill 
located  underneath  the  crane  runway  for  drilling  and  tapping  cyl- 
inders and  other  miscellaneous  heavy  drilling.  A  Lucas  power 
forcing  press  for  pressing  in  brasses,  etc. ;  a  24  in.  by  10  ft.  hori- 
zontal milling  machine  for  link  hangers,  reverse  levers,  throttle 
levers,  stub  ends.  etc. ;  a  42  in.  Bullard  boring  mill  for  cylinder 
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heads  and  miscellaneous  boring;  a  60  in.  Bickford  radial  drill 
for  cylinder  heads,  steam  chests,  etc.,  and  a  36  in.  Bullard  verti- 
cal turret  lathe  for  piston  packing,  piston  heads,  cylinder  heads, 
valve  bushings,  etc.  In  addition  to  these  machines  there  is  a  56 
in.  by  56  in.  by  16  ft.  Pond  planer,  direct  driven  by  an  18  h.p. 
motor,    for    crosshead    gibs,    eccentric    rods,    main    rod   trasses. 


etc.,  and   a  Landis  piston   rcnl  grinder,  whicli   is   direct  driven   by 
a  15  h.p.  motor. 

In  the  next  group,  driven  by  a  40  h.p.  motor,  there  is  a  27  in. 
by  8  ft.  Pond  lathe;  a  small  sensitive  drill;  a  24  in.  by  8  ft. 
Pond  lathe ;  a  32  in.  by  9  ft.  8  in.  Schumacher  and  Boye  lathe ;  a 
24  in.  Enterprise  shaper;  two  24  in.  by  8  ft.  6  in.  Lodge  and 
Shipley  lathes;  a  24  in.  Fifefield  lathe  and  a  swinging  grinder  in 
addition  to  the  tool  grinders  in  the  distributing  tool  room.  A 
36  in.  by  36  in.  by  12  ft.  Fitchburg  planer  direct  driven  by  a  lO 
h.p.  motor  forms  part  nf  this  same  group  of  tools.     All  nf  these 
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tools  are  used  on  miscellaneous  valve  gear  and  motion  work. 

At  the  east  end  of  the  gallery  are  the  smaller  tools  for  use 
on  motion  work,  supplementing  those  located  on  the  main  floor 
under  the  gallery.  A  7  by  10  ft.  elevator  gives  connection  be- 
tween the  two  floors  at  this  point.  Practically  all  of  these  tools 
are  devoted  to  work  on  valve  gears,  cross  heads,  throttle  valves 
and  pipes,  steam  pipes,  etc.  They  consist  of  the  following  tools, 
all  belted  from  a  line  shaft  driven  by  a  50  h.p.  motor ; 
32  in.  by  8  ft,  Schumacher  and  Boye  Lathe.  .  ', 

42  in.  by  9  ft.  8  in.  Fitchburg  Lathe.  j 

Bement,  Miles  Radial  Drill.  1 

20  in.  by  7  ft.  Lathe. 

36  in.  by  36  in.  by  12  ft.   Pond  Planer   (15  h.p.  Motor,  Direct 

Drive). 
Swinging  Grinder. 
15  in.  Bement  Slotter. 
Hammett  Link  Grinder. 
24  in.  Pond  Lathe, 
60  in.  Bickford  Radial  Drill. 
24  in.  Niles  Slotter. 
Diamond  Guide  Grinder. 

21  in.  by  5  ft.  6  in.  Star  Lathe. 
Two  24  in.  Pond  Lathes.  ■ — 
18  in.  Flather  Lathe. 

36  in.  American  Drill. 

Swinging  Grinder. 

Adjoining  this  group  on  tlie  gallery  is  a  space  for  air  brake 
repairs,  which  in  turn  is  followed  by  the  manufacturing  tool 
room  in  which  the  tools  are  arranged  to  form  one  group  driven 
by  a  20  h.p.  motor.  Following  this  is  the  bolt  room,  where  all 
knuckle  pnis,  studs,  staybolts,  etc,  are  manufactured.  The 
names  and  arrangements  of  the  tools  at  this  point  is  clearly 
shown  in  the  illustration.  At  the  far  end  of  the  gallery  is  a 
small  brass  foundry,  separated  by  a  partition.  Just  outside  of 
this  partition  are  several  tools  for  brass  work.  The  tools  here 
are  in  two  groups  driven  by  20  h.p.  motors. 

On  the  main  floor  under  the  gallery  directly  below  the  bolt 
room  are  the  machines,  furnaces,  and  benches  for  spring  work. 
There  is  also  space  and  several  machines  for  the  pipe  work 
located  nearby.     The  remainder  of  this  end  of  the  shop,  covering 
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two  bays,  forms  the  blacksmith  shop.  In  this  there  are  two  heavy 
forging  machines,  three  large  steam  hammers,  one  of  4,500  lbs. 
capacity,  oil  furnaces  for  flanging,  in  addition  to  the  usual 
forges,  a  Bradley  power  hammer,  punches  and  shears,  etc. 

The  ne.\t  bay  is  given  up  to  heavy  boiler  work,  and  consists 
principally  of  open  floor  space  for  liandling  complete  boilers. 
At  the  end  of  the  shop  there  is  a  hydraulic  riveter  with  a  17  ft. 
gap  and  nearby  a  special  double  Miles  radial  drill,  each  drill 
being  driven  by  a  20  h.p.  motor.  Alongside  the  row  of  columns 
are  placed  a  48  in.  Betts  radial  drill  and  a  3,6  in.  Cleveland  punch 
and  shear.  A  hydraulic  mud  ring  riveter  carried  by  a  jib  crane 
is  also  located  in  this  section  of  the  shop.  In  the  next  bay  are 
the  machines  for  forming  and  punching  boiler  plate  and  also  for 
flue  work.  It  will  be  noticed  that  these  machines  also  adjoin  the 
tank  shop  and  can  be  used  on  tank  plate,  if  desired.  There  are 
several  other  machines  located  on  the  other  side  of  the  columns 
intended  especially   for  tank  repairs. 

In  the  woodworking  shop  are  the  usual  collection  of  wood- 
working machine  tools  necessary  for  repairing  tank  frames,  pilots 
and  other  locomotives  and  steam  shovel  parts.  The  names,  sizes 
and  arrangements  of  these  machines  is  clearly  shown  in  the  il- 
lustration. 

It  will  be  noticed  that  there  are  no  tools  except  one  drill 
provided   especially   for  cylinder   work.     .'M!   cylinders   are   pur- 


chased   completely    machined    except    drilling    and    finishing   the 
smokebox  lit. 

Storehouse. 
1  he  storehouse  building  is  a  three  story  brick  structure  on  a 
concrete  foundation  and  presents  no  novelty  of  design  or  ar- 
rangement. The  building  itself  is  used  only  for  the  storage  of 
small  parts,  and  is  provided  with  an  elevator  of  suitable  size  and 
capacity.  It  is  the  central  storehouse  for  the  system  and  main- 
tains a  supply  of  the  usual  stores  required  for  train  and  track 
service  as  well  as  for  the  shop.  Castings,  bar  iron  stock,  tubes, 
pipes  and  other  heavy  parts  belonging  to  the  store  stock  are 
stored  on  platforms  or  in  racks  at  some  point  convenient  to  the 
part  of  the  shop  in  which  they  are  to  be  used.  A  sub  store  is 
maintained  in  the  mam  shop,  where  small  supplies  in  constant 
use  can  be  obtained  immediately. 

Powerhouse. 

Reference  to  the  diagram  showing  the  power  distribution 
will  show  the  equipment  located  in  the  powerhouse,  the  exte- 
rior appearance  of  which  is  shown  in  one  of  the  other  illustra- 
tions. It  will  be  seen  that  there  is  one  250  kw.  alternating  cur- 
rent generator  direct  connected  to  a  19  by  20  Russell  engine 
and  that  this  current  is  used  at  the  shop  altogether  for  lighting. 
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To  Shops  for 
Steam  Hammers 


GROUP  NO.  1. 

50    H.    P.    MOTOR. 

16  in.   sutler. 

18  in.   Shaper. 

Horizontal  Boring  Machine. 

61  in.   Boring  Mill. 

36  in.  Lathe. 

Floor  Grinder. 

56  by  56  in.  by  16  ft.  Planer. 

42  in.  Lathe. 

72  in.  Radial  Drill. 

Power    Forcing    Press. 

42  in.  Boring  Mill. 

60  in.  Radial  Drill. 

36    in.    Vertical   Turret    Lathe. 

GROUP  NO.   2. 

40    H.    P.    MOTOR. 

24  in.  Lathe. 
36  in.  Lathe. 
27  in.  Lathe. 
Sensitive  Drill. 
Floor  Grinder. 
24  in.   Shaper. 
24  in.  Lathe. 
24  in.  Lathe. 
24  in.  Lathe. 
Swing  Grinder, 
Tool  Grinder. 
Drill  Grinder. 
Wet  Grinder. 

GROUP  NO.   3. 

35    H.    P.    MOTOR. 

21  in.   Slotter. 
34  in.  Radial  Drill. 
Swinging  Grinder. 
79  in.  Wheel  Lathe. 

GROUP   NO.   4. 

50    H.    P.    MOTOR. 

4  in.  Pipe  Threading  Machine. 
2  in.  Pipe  Threading  Machine. 
Pressure   Blower. 
Spring    Banding   Press. 
Punch  and   Shear. 


Total  Horse  Power  of  Direct  Current  Motors 
Exclusive  of  Cranes=1165!^ 


Angle  Iron   Shear. 
Bradley  Hammer, 
Bar  Shear. 

4    in.    Forging   Machine. 
2    in.    Forging   Machine. 
Beaudry  Hammer. 
GROUP    NO.    6     (G.^LLERY). 

20    H.    p.    MOTOR, 

Sturdevant   Blower. 
24    in.    Brass    Lathe. 
14   in.    Fox   Lathe. 
18    in.    Fox    Lathe. 
12   in.    Drill. 
Grinder. 

IJ/^  in.   Bar  Shear. 
Lassiter   Bolt  Threader. 
16  in.   Lathe. 

GROUP   NO.    6. 

20    H.    P.    MOTOR. 

Sensitive  Drill. 

2  in.    Bolt  Cutter. 

14   in.   Horizontal   Miller. 
Lassiter  Bolt  Turning  Machine. 
Bolt   Pointer. 
6   in.   Turret  Lathe. 

3  in.  Turret  Lathe. 
2  in.  Turret  Lathes. 
Bolt  Altering  Machine. 
Double    Bolt   Cutter. 

4  Spindle  Nut  Tapper. 
Nut  Facer. 

GROUP  NO.   7. 
(Tool    Room.) 

20    H.    P.    MOTOR. 

24    in.    Lathe. 

Arbor  Press. 

16  in.  Lathe. 

18  in.   Lathe. 

16  in.  Lathe. 

Universal    Grinder. 

32  in.   Drill. 

Sensitive  Drill. 

No.  4  Universal  Miller. 

No.  15^  LTniversal  Miller. 
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GROUP  NO.   8. 

50    H.    P.    MOTOR. 

Radial  Drill. 

32  in.   Lathe. 

20  in.  Lathe. 

42  in.  Lathe. 

Swinging   Grinder. 

36  by  36  in.   by  12  ft.  Planer. 

24  in.   Lathe. 

Hammett    Link    Grinder. 

60  in.   Bickford  Drill. 

24  in.   Lathe. 

20  in.  Lathe. 
36  in.   Lathe. 

21  in.  Lathe. 
24  in.   Shaper. 
Flather  Lathe. 
50  in.   Drill. 
Swinging  Grinder. 
36  in.  Radial  Drill. 

GROUP  NO.   9. 

15    H.    p.    MOTOR. 

48  "in.  Radial  Drill. 

36  in.  Punch  and  Shear. 

2  Flue  Swages. 

2  Flue  Welders. 

Flue  Cutters. 

Flue  Scarfing  Machine. 
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20    H.    p.    MOTOR. 
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8   in.   Horizontal   Punch. 
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8  in.   Horizontal  Punch. 
Bolt   Threading   Machine. 
GROUP  NO.   11. 

50    H.    P.    MOTOR. 

24  in.   Wood  Planer. 

Rip  Saw. 

Hollow  Chisel  Mortiser. 

Cross  Cut   Saw. 

16  in.  Rip  Saw. 

16  in.  Jointer. 

GROUP  NO.  12. 

35    H.    P.    MOTOR. 

3   Spindle  Boring  Machine. 
Single    Spindle   Mortiser. 
Band  Saw. 

30  in.  Gaining  Machine. 
Cut-off  Saw. 
Wood  Planer. 
18  in.  Wheel  Press. 
42  in.  Wheel  Borer. 
GROUP  NO.   13. 

10    H.    P.    MOTOR. 

24  in.  Jointer. 

No.   3  Tenoner. 

2    Spindle    Shaper. 

42  in.   Band  Saw. 

Rip  Saw. 

Grinder. 
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It  is  also  used  for  driving  the  centrifugal  pumps  at  tlic  pumping 
house  located  some  distance  away.  There  are  two  direct  cur- 
rent generators,  one  150  kw.  Bullock  and  one  350  kw.  General 
Electric,  the  latter  being  driven  by  an  18  by  28  by  27  in.  cross 
compound  Ball  engine  and  the  former  by  an  18  by  16  in.  Ideal 
engine.     This  current  is  employed  for  all  machine  tool  motors, 


This  service   is   for   locomotive   stand  pipes  and   fire,  as  well  as 
for  shop  use. 

Locomotive  Terminal. 
This  section  of  the  improvement  was  designed  by  the  chief 
engineer  of  the  railroad,  H.  T.  Douglas,  Jr.,  and  consists  of  a  26 
stall   roundhouse   with   a  90  ft.   turntable,   a   trestle  type  coaling 


GENERAL   VIEW    SnOWING    rOWEEHOUSE,    STOREHOUSE    AND    MAIN    SHOP. 


crane  motors  and  incandescent  lighting.  Between  the  direct  cur- 
rent and  the  alternating  current  bus  bars  has  been  connected  a 
motor  generator  which  will  permit  any  of  the  generators  to  be 
operated  alone  and  furnish  current  for  all  kinds  of  work.  The 
method  of  connection  and  general  arrangement  of  the  circuits  is 
shown  on  the  power  distribution  diagram. 

The  hydraulic  pump  and  accumulator  are  located  in  the  power 
house  and  piped  to  the  riveters  in  the  boiler  shop  through  the 
concrete  tunnel  connecting  the  two  buildings. 


station  and  a  small  roundhouse  machine  shop,  together  with  the 
usual  ash  pits,  inspection  pits,  etc. 

The  roundhouse  is  go  ft.  between  walls  and  is  constructed  on 
the  cross  section  shown  in  the  engraving.  The  outer  and  end 
walls  are  composed  principally  of  vitrified  tile  and  the  roof 
structure  is  of  wood.  The  usual  swinging  doors  with  large 
lighting  area  are  provided.  Near  the  center  of  the  house  there 
is  a  driving  wheel  drop  pit  covering  two  tracks  and  two  truck 
wheel  pits  covering  the  next  two  tracks.    The  machine  shop  is  an 


Smoke  Jack 


SECTION    OF   ROUNDHOUSE   ERECTED    AT    BREWSTE3. 


Draft  is  furnished  by  a  150  ft.  chimney  9  ft.  in  diameter,  made 
of  radial  brick.  The  coal  for  firing  the  four  400  h.p.  Babcock 
and  Wilcox  boilers  is  brought  in  on  a  trestle  alongside  the 
power-house.  Automatic  Roney  stokers  have  been  installed  with 
the  boilers.  Ashes  are  handled  in  the  tunnel  under  the  boilers 
and  deposited  into  empty  coal  cars  at  the  end  of  the  trestle  by 
means  of  a  self-discharging  air  hoist  arrangement,  in  which  the 
buckets  are  drawn  up  over  the  top  of  the  cars  and  discharged 
and  returned  automatically. 

Water  service  is  provided  from  three  tanks,  one  of  100,000 
gals,  capacity,  giving  a  head  of  32  ft.,  and  one  of  265,000  gals, 
capacity,  giving  a  head  of  50  ft.  at  the  powerhouse  and  one  of 
100,000  gals,  capacity  and  a  head  of   50   ft.   at  the   roundhouse. 


extension  on  the  outer  wall  near  the  drop  pits  and  contains  a 
small  planer,  forge,  lathe  and  drill.  It  is  simply  intended  for 
emergency  repair  work. 

Coaling  Station. — This  is  a  wooden  structure,  of  the  trestle 
type,  on  concrete  foundations,  the  cars  being  drawn  up  by  a  cable 
from  an  electric  winch.  There  are  ten  pockets,  five  on  either 
side.  The  gates  are  of  the  under-cut  type.  On  the  same  struc- 
ture there  are  three  bins  for  the  storage  of  wet  sand,  the  cars 
being  unloaded  into  them  from  the  trestle  track.  These  bins 
discharge  by  gravity  into  the  stove  dryer  and  the  sand  is  lifted 
into  the  dry  sand  bin  by  air  in  the  usual  manner. 

Just  east  of  the  coaling  station  there  are  two  large  concrete 
inspection  pits,  each  130  ft.  long,  allowing  the  inspection  of  two 
locomotives  on  either  track. 
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The  ash  pits,  which  are  of  the  usual  shovel  type  with  the  outer 
rail  on  the  side  wall,  are  located  near  the  turntable  as  is  custom- 
ary and  proper.  The  general  plan  of  the  whole  shop  shows  the 
track  arrangement  and  inter-relation  of  these  various  parts.  A 
rest  house  and  engine  dispatcher's  office  forms  an  addition  on 
the  east  end  of  the  roundhouse  structure. 

The  roundhouse  is  provided  with  the  hot  boiler  washing  and 


nUing    system,    designed    and    erected    by    the    National    Boiler 

Washing  Co.* 

This  shop  was  planned  and  erected  under  the  direction  of  V. 

Z.  Caracristi,  J.  E.  Muhlfeld  acting  in  a  consulting  capacity,  the 

buildings  being  detailed  and  erected  by  Westinghouse,   Church, 

Kerr  &  Co.,  lo  Bridge  St.,  New  York  City. 

*  For    a    full    description    of   this    system    see    American    Engineer    and 
Railroad  .Journal,  December,  1910,  page  468. 


Powerful  Locomotives  of  the  2-6-6-2  Type 


CHICAGO,    MILWAUKEE   &    ST.    PAUL    RY. 


THE   AMERICAN    LOCOMOTIVE    COMPANY   HAS    RECENTLY'    DELIVERED    25    MALLET    LOCOMOTIVES    TO    THE 

CHICAGO,   MILWAUKEE   &   ST.   PAUL  RAILWAY,    TO     PE    USED    IN     REGULAR    ROAD     SERVICE 

AND   AS    PUSHERS.      THEY    HAVE   A  TOTAL    WEIGHT    OF    390,000    LBS.     AND    A 

MAXIMUM  TRACTIVE  EFFORT  OF  75,0«0  LBS. 


On  page  471  of  the  December  issue  of  this  journal  is  given  an 
illustrated  description  of  a  locomotive  design  from  which  24 
examples  have  been  delivered  to  the  Chesapeake  &  Ohio  Railway 
by  the  American  Locomotive  Co.  This  order  was  placed  after  a 
careful  test  of  a  single  engine  of  the  same  design,  which  had 
proven  to  be  very  satisfactory.  The  novelty  of  the  design  was 
confined  principally  to  the  very  large  boiler,  which  incorporated 
a  6;/2  ft.  combustion  chamber,  and  was  illustrated  on  page  470 
of   that    issue.      Recently   the    same    company   has    delivered   25 


Milwaukee  engines  are  ziYz  and  },•]  in.  by  30  in.  stroke  as  com- 
pared to  22  and  35  by  a  32  in,  stroke  on  the  Chesapeake  &  Ohio. 
The  driving  wheels  are  i  in.  larger,  or  57  in.,  and  the  combina- 
tion gives  a  maximum  rated  tractive  effort  of  7S;000  lbs.  as  com- 
pared with  the  82,000  on  the  Chesapeake  &  Ohio  design.  The 
two  boilers,  however,  are  very  much  alike,  both  having  24  ft. 
tubes  214  in.  in  diameter,  and  a  78  in.  combustion  chamber,  which 
brings  the  firebox  back  of  the  rear  driving  wheels  and  permits 
the  securing  of  a  good  depth  of  throat.     The  number  of  tubes 
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LOCOMOTIVK    Willi     VI.K\     I.  \I;i,i:    l;n|LER    FOR    RKGULAR    ROAD    SERVICE. 


very  similar  engines  to  the  Chicago,  Milwaukee  &  St.  Paul  Ry., 
part  of  which  will  be  used  on  the  Chicago,  Milwaukee  &  Puget 
Sound  Lines,  being  intended  for  both  regular  road  service  and 
for  pushers  on  some  of  the  heaviest  grades.  Seventeen  of  these 
locomotives  are  equipped  for  burning  coal,  while  the  remaining 
eight  will  use  oil  as  fuel,  the  latter  being  run  on  sections  travers- 
ing the  Idaho  forest  reserve. 

While  the  general  design  is  very  similar  to  the  Chesapeake  & 
Ohio  engines,  there  has  been  some  noticeable  changes.  The 
steam  pressure  has  been  reduced  to  200  lbs.  and  larger  cylinders 
and  a  shorter  stroke  have  been  specified.     The  cylinders  of  the 


have  been  increased  from  401  to  439,  giving  an  increase  of  536 
sq.  ft.,  the  total  being  6,554.6  sq.  ft.,  as  compared  with  6,013  sq. 
ft.  in  the  Chesapeake  &  Ohio  engine. 

The  most  novel  feature  of  this  locomotive  is  found  in  the  use 
of  separate  exhaust  pipes  from  each  of  the  low  pressure  cylin- 
ders. It  has  been  found  that  with  the  ordinary  single  exhaust 
pipe  on  Mallet  locomotives,  wherein  the  passages  come  together 
in  the  cylinder  casting  before  entering  the  flexible  pipe,  there  is  a 
noticeable  back  pressure  created  by  the  exhaust  from  one  cylin- 
der backing  up  into  the  exhaust  cavity  of  the  other.  Therefore 
in  this  cnse  the  cxhau';!  is  carried  through  entirely  separate  pass- 
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ages,  and  includes  even  separate  tips.  While  tliis  increases  the 
number  of  flexible  joints,  since  there  are  two  flexible  exhaust 
pipes  from  the  low  pressure  cylinders,  it  is  believed  that  the 
reduction  in  back  pressure  will  offset  this  disadvantage.  In  the 
Mellin  compound  system,  as  used  by  these  builders  on  Mallet 
locomotives,  there  is  a  separate  exhaust  lead  from  the  intercepting 
valve  chamber  in  the  high  pressure  cylinder  to  the  front  end,  so 
that  when  working  simple  the  exhaust  from  the  high  pressure 
cylinder  does  not  enter  the  receiver  pipe.     It  will  he  noticed  in 


V'oy  type,  which  has  been  adopted  as  standard  on  this  system 
for  all  classes  of  locomotives  using  a  trailer. 

There  is  a  slight  difference  in  weight  between  the  oil  burner 
and  the  coal  burning  locomotives,  due  to  the  modifications  re- 
quired in  the  construction  of  the  firebox,  ash  pan,  etc.,  making 
the  oil  burners  2,500  lbs.  lighter  than  those  using  coal,  and 
giving  them  a  total  weight  of  387,500  lbs. 

The  general  dimensions,  weights  and  ratios  of  the  coal  burn- 
ing engines  are  given  in  the  following  table : 


the  illustration  showing  the  construction  of  the  exhaust  pipe 
that  this  passage  is  also  carried  up  to  the  tip  separate  from  the 
others  and  is  made  triangular  in  shape  at  the  top.  The  other 
round  passage  seen  in  the  pipe  is  for  the  blower. 

The  design  of  the  front  frames  has  been  particularly  well 
done,  as  will  be  evident  from  an  inspection  of  the  drawing  pre- 
sented herewith.  A  particularly  strong  connection  between  the 
front  rails  and  the  main  frames,  as  well  as  the  connection  be- 
tween the  cylinders  and  frames,  are  clearly  shown.  In  cases 
of  this  kind  where  very  heavy  low  pressure  cylinder  castings 
depend  entirely  upon  the  frames, 
not  only  to  hold  them  in  place, 
but  also  to  carry  the  whole 
weight  of  the  castings,  this  feat- 
ure is  one  which  can  well  be 
given  most  careful  attention,  as 
has  evidently  been  done  in  this 
case. 

The  trailing  truck  is  of  the  De- 


FLEXIBLE   EXHAUST   PIPE. 
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Section  Y-Y 


DOUBLE   EXHAUST    PIPE. 


GENERAL    DATA. 

Gauge 4    ft.    S'A    in. 

Service      Freight 

Fuel , Bit.     Coal 

Maximum    tractive    effort 75,000  lbs. 

Weight   in    working   order 390,000  lbs. 

Weight     on     drivers 323,500  lbs. 

Weight  of  en;:jine   and  tender  in   working  order 555,700   lbs. 

Wheel  base,   driving 30   ft.   6  in. 

Wheel    base,    total 48  ft. 

Wheel  base,  engine  and  tender 79  ft.  8%   in. 

RATIOS. 

Weight  on  drivers  ~  tractive  effort 4.30 

Tota'    weight    -4-    tractive    effort 5.20 

Tractive  effort  X  diam.  drivers  -^  heating  surface 653.00 

Total    heating   surface   ~   grate   area 90.50 

Firebox  heating  surface  -^  total  heating  surface,  per  cent 5.69 

Weight  on  drivers  -^-  total   heating  surface 49.30 

Total    weight    -^    total    heating    surface 59.50 

Volume  equivalent  simple  cylinders,   cu.   ft 22.80 

Total   heating  surface  ~   vol.    cylinders 288.00 

Grate  area  -j-  vol.   cylinders 3. IS 

CYLINDERS. 

Kind Mellin     Compound 

Diameter 23 J4    &    37    in. 

Stroke 30    in. 

VAL\ES. 

Kind   H.    P Piston 

Kind    L.    P , Slide 

Greatest   travel    , ^. .  .  . 6  in. 

Outside  lap  H.  P. 1  in. 

Outside   lap  L.   P ^   in. 

Inside   clearance    ' 6/16    in. 

Lead     3/16  in. 

WHEELS. 

Driving,    diameter   over   tires 57  in. 

Driving,   thickness   of  tires 3J^  in. 

Driving  journals,   diameter  and  length 10  x  13  in. 

Engine   truck    wheels,    diameter 33  in. 

Engine   truck,   journals 6J4   x   12  in. 

Trailing  truck  wheels,  diameter 43  in. 

Trailing   truck,   journals 8J^    x  14  in. 

TOILER. 

Style     Conical 

Working    pressure     200  lbs. 

Outside   diameter  of  first   ring 83^  in. 

Firebox,    length    and   width 108  1/16    x    96*4    in. 

Firebox  plates,  thickness H   &   H   >"• 

Firebox,  water  space ' ". F-5",   S.  &  B-4^'2   in. 

Tubes,  number  and  outside   diameter 439-2  %    in. 

Tubes,  material  and  thickness Char-Iron,   No.   11   B.   W.   G. 

Tubes.    length     24  ft. 

Heating     surface,     tubes 6,182  sq.  ft. 

Heating    surface,    firebox 372.6  sq.  ft. 

Heating    surface,    total 6,554.6  sq.  ft. 

Grate    area    ■. 72.3  sq.  ft. 

Smokestack,    diameter    20  in. 

Smokestack,  height  above   rail 15   ft.   &J^   in. 

ICNDEB. 

Wheels,   diameter    33  in. 

Journals,    diameter    and    length 5}4   x  10  in. 

Water    capacity     9,000  gals. 

Coal    capacity    1**  torn 
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Luxurious  Private  Gar  for  the  Orient 


THIS     LATEST    KXAMl'l.K    OF     liRITlSIl     liUH.T   ROLLING     STOCK    IS    FOR    THE    SOUTH    MAN'CIIURIA 

RAILWAY,  AND  IS  OF  PARTICt'LAR   INTF.RF.ST  IN    VIEW   OF  THE   MANY    DISTINCTIVE   AMERI- 

(AN    FEATURES    EMliODIEI).    AND    THE    SOLIDITY    OF    CONSTRUCTION,    THE    LATTER 

liEINT,   SOMEWHAT   UNUSUAL   IN   FOREIGN   PRACTICE. 


Dui'inK  llic  past  lew  years  the  car  IniiUlcrs  of  ICniilaml  liave 
been  working  hard  to  secure  a  recognized  position  in  the  foreign 
field,  and  that  their  painstaking  efforts  have  been  rewarded 
with  a  measure  of  success  is  evinced  through  the  many  varied 
designs  which  of  late  have  been  evolved  for  the  Russian  and 
the  various  South  American  railroads.  Recently  the  Leeds 
Forge  Co.,  Limited,  of  Leeds,  England,  turned  out  a  number  of 
large  and  novel  self-discharging  hopper  ballast  cars  for  the 
Buenos  Ayres  Western  Railway,  and  the  order  herein  illus- 
trated, which  is  of  even  greater  interest,  is  that  of  an  elaborate 
saloon  car  for  the  South  Manchuria  Railway,  one  which  un- 
doubtedly represents  the  most  ambitious  attempt  to  date  on 
the  part  of  English  builders. 

It  will  be  noted  that  this  car  is  representative  of  those  pri 
vately  owned  on  our  American  lines,  and  before  proceeding 
with  a  description  of  its  interesting  details  it  may  be  well  to 
mention  that  many  departures  from  established  English  stand- 
ards rendered  its  construction  extremely  difficult,  and  the  fact 
that  this  was  brought  about  in  a  way  entirely  satisfactory  to  the 
purchasers  speaks  well  for  the  adaptability  of  the  builders. 
Instead  of  the  comparatively  light  design,  which  is  conspicuous 
in  foreign  practice,  they  were  compelled  in  this  instance  to 
contend  with  a  car  which  in  weight  and  general  dimensions 
equals  if  not  exceeds  the  dimensions  establislied  by  practice  in 
this  country. 


tlie  underside  of  the  roof  of  9  ft.  8  in.  The  undcrframe  is  of 
steel  throughout  and  of  a  most  substantial  design  and  arrange- 
ment. The  body  of  the  car  is  framed  in  teak  strengthened  by 
steel  trusses  and  paneled  on  the  outside  with  planished  steel 
plates,  the  joints  being  covered  by  brass  mouldings.  The  floors 
are  double,  with  a  space  between  packed  with  granulated  cork. 
The  roof  is  also  double,  with  an  air  space  between  the  inner 
and  the  outer  roof,  and  is  covered  externally  with  prepared 
roofing  canvas,  the  portion  over  the  canopies  being  sheathed 
with  copper.  It  will  be  noted  that  the  trucks  are  of  the  6-wheel 
type,  with  a  wheel  base  of  10  ft.  6  in.,  and  have  triple  coil 
auxiliary  bearing  springs,  the  main  bearing  springs  being  ellip- 
tical. The  wheels  have  disc  wheel  centers  with  steel  tires  and 
axles,  and  the  journal  boxes  are  adapted  for  oil  lubrication.  The 
couplings  and  draft  gear  are  the  Buhoup  three  stem  automatic 
type,  with  cast  steel  heads  and  knuckles  and  helical  springs, 
and  fitted  with  a  special  coupling  device  operated  from  the 
platform  or  vestibule.  The  car  has  the  Westinghouse  automatic 
air  brake  acting  on  all  the  wheels,  and  also  an  independent  hand 
brake,  this  latter  being  worked  from  either  platform  by  a  patent 
ratchet   brake   handle. 

The  general  plan  of  the  car  is  as  follows :  At  one  end  is  an 
open  platform,  having  a  brass  hand  railing  with  gates  of  orna- 
mental design,  and  which  is  furnished  with  curtains  by  which 
it  can  be   closed  in  when   required.     The  floor  is  covered  with 


ELEV.\TION    AND    FLOOR    PLAN    OF    PRIVATE    CAR    FOR    THE    SOUTH     HIANCHURIA    RAILWAY. 


To  this  end  it  became  necessary  for  the  builders  to  make  addi- 
tions to  their  shop  equipment,  which  heretofore  had  been 
entirely  adequate  to  serve  their  needs,  and  to  embody  construc- 
tive ideas  with  which  it  may  be  assumed  that  they  were  not  in 
entire  sympathy.  The  drawings,  of  course,  were  furnished  by 
the  railroad  company,  and  the  car  was  built  under  a  plan  of 
purchaser's  inspection,  so  exact  in  its  requirements  as  to  render 
any  deviation  from  the  latter's  views  a  matter  of  sheer  improb- 
ability. 

The  car  which  was  constructed  to  the  designs  of  M.  Yoshmo, 
chief  mechanical  engineer  of  the  South  Manchuria  Railway, 
has  a  length  of  80  ft.  3}^  in.  over  the  platforms ;  a  width  of  10 
ft.  over  the  side  panels,  and  a  height   from   the  floor   level  to 


india  rubber  tiling  and  has  a  trap-door  at  each  side  which 
closes  over  the  platform  steps.  Opening  from  this  platform 
there  is  an  observation  room,  furnished  with  lounge  chairs  and 
a  large  couch  upholstered  in  morocco.  The  back  of  this  couch 
is  arranged  to  turn  up  to  form  a  berth  when  needed,  and  there 
are  also  hinged  tables  placed  in  convenient  positions.  A  cor- 
ridor leads  from  this  room  past  the  various  staterooms  to  the 
dining  room.  There  are  two  bedrooms,  each  furnished  with 
brass  bedsteads,  wardrobe,  washstand,  dressing  table,  etc.,  with 
a  communicating  bathroom  and  lavatory  connected  by  doors 
with  the  two  bedrooms.  The  drawing  room  is  entered  from 
the  corridor  and  has  two  seats  constructed  to  pull  out  at  night 
to  form  a  berth  and  with  a  couch  placed  against  the  partition 
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of  the  corridor.  There  is  also  a  handsomely  paneled  Pullman 
berth,  which  folds  up  into  the  roof.  A  toilet  room  opens  out 
of  this  room. 

The  adjoining  dining-room  is  furnished  with  an  e.xtended 
dining  room  table,  giving  accommodation  for  ten  diners ;  a 
sideboard  with  cupboards  above  and  below,  a  folding  writmg 
table  with  an  upper  bookcase,  also  a  removable  table  in  one 
corner.  From  the  dining  room  there  is  a  second  corridor 
which  communicates  with  the  servants'  apartments.    These  latter 


paneled  in  wainscot  oak  throughout,  the  floors  being  covered 
with  linoleum  and  carpeted.  Special  attention  has  been  given 
to  the  matter  of  heating,  and  this  is  taken  care  of  by  a  main 
steam  pipe  which  connects  with  the  locomotive,  having  Gould's 
universal  straight  port  coupler  and  valve,  tee  traps  to  each 
drain  end  of  the  return  pipes,  and  with  a  temperature  regulator 
to  the  inlet  pipes, 

A  second  system  of  heating  is  also  provided  by  means  of  a 
vertical  boiler,  fixed  at  one  end  of  the  car,  which  can  be  used  if 


ARRANGEMENT    OF   DINING    SALOON. 


consist  of  a  small  compartment  with  a  long  seat,  the  back  liftmg 
up  to  form  a  second  berth ;  a  pantry,  with  a  tiled  floor ;  and  a 
kitchen,  with  range  and  all  conveniences  which  occupies  the 
remaining  space  in  the  body  of  the  car. 

Opening  from  the  corridor  at  this  end  is  a  closed  vestibule, 
with  a  large  refrigerator  on  one  side,  and  this  end  of  the 
car  is  fitted  with  a  Pullman  collapsible  gangway.  All  the 
staterooms  are  handsomely  paneled  in  five-ply  figured  Cuban 
mahogany,  with  ebony  and  satinwood  stringing  and  beading, 
and  the  floors  are  covered  with  heavy  Wilton  carpets,  laid  on 
linoleum.  The  furniture  is  of  mahogany  throughout,  and  the 
upholstery  of  the  seats  green  morocco.  The  windows  of  these 
compartments  are  double,  the  lower  being  glazed  with  plain 
plate  glass  and  the  upper  windows  with  cloisonne  art  glass  of 
handsome  design  on  the  inside,  and  leaded  cathedral  glass  on 
the  outside.  The  lower  windows  are  fitted  with  patent  balances, 
lifts  and  draft  excluders,  also  with  spring  blinds.  The  clerestory 
windows  are  glazed  with  cloisonne  art  glass  and  have  wire 
gauze  screens  on  the  outside.  The  windows  of  the  observation 
room  are  furnished  with  curtains  of  rich  material.  The  ceilmgs 
are  of  "Tynecastle"  or  decorative  design,  richly  moulded,  and 
finished  in  light  cream.  The  car  is  lighted  throughout  by 
Stone's  system  of  electric  lighting,  with  electroliers  of  handsome 
and  artistic  design  in  the  observation,  dining,  drawing,  and  bed- 
rooms, and  with  single  lamps  over  the  platform  and  in  the  cor- 
ridors. Emergency  candle  lamps  are  provided  in  various  parts 
of  the  car,  and  electric  bells  are  connected  to  the  servants' 
compartment. 

Electric  fans  are  fitted  in  all  the  rooms,  and  there  is  an 
exhaust  fan  in  the  kitchen.  The  dynamos  and  storage  batteries 
are  suspended  from  the  underframe.  Torpedo  ventilators  are 
fixed    in    suitable    positions    in    the    roof.      The    corridors    are 


required  when  the  car  is  standing.  The  heating  pipes  are  carried 
through  the  various  rooms  and  corridors,  and  are  covered  with 
brass  ornamental  grids;  radiators  are  also  placed  in  the  main 
compartments.  Provision  is  made  for  the  supply  of  hot  water 
to  the  bedrooms,  bathroom  and  toilet  room,  from  a  tank  fitted 
in  the  roof  of  the  kitchen,  heated  from  a  boiler  in  the  range, 
and  kept  supplied  with  water  automatically  by  pressure  from 
the  air  brake  system.  The  main  water  supply  is  by  two  tanks 
suspended  from  the  underframe.  All  tlie  steam  and  water  pipes 
are  lagged  with  asbestos. 

The  painting  of  the  car  is  in  the  best  style  of  English  coach 
work,  the  body  finished  deep  olive  green,  lined  in  gold,  trucks 
and  underframe  a  darker  color  with  bronze  finish,  and  the  whole 
highly  varnished.  It  is  a  product  of  the  Metropolitan  Amalga- 
mated Railway  Carriage  and  Wagon  Co.,  of  Birmingham. 


Time  Required  for  Change  of  Motive  Power. — Records  kept 
by  the  Pennsylvania  Railroad  Company  of  the  time  consumed  in 
changing  from  electric  to  steam  motive  power,  and  vice  versa, 
at  Manhattan  transfer  station,  near  Harrison,  New  Jersey,  show 
that  ninety-eight  per  cent,  of  the  trains  now  go  through  the 
transfer  in  the  time  allotted  for  the  change  of  power.  From  io6 
to  109  trains  pass  through  the  transfer  on  week-days.  No  more 
rapid  a  change  from  steam  to  electric  engines  is  made  elsewhere 
on  a  large  volume  of  traffic.  The  time  allowed  for  uncoupling, 
switching  and  coupling  is  four  minutes.  Owing  to  the  difficulty 
of  detaching  the  steam  hose  from  the  engine  during  cold 
weather,  it  has  not  been  thought  advisable  to  make  a  shorter 
time  allowance  during  the  winter  months,  but  with  the  warm 
weather  it  may  be  cut  down.  Thus  far  the  record  for  the 
change  is  one  minute  and  thirty  seconds. 


Alloy  Steels  for  Railroad  Use 


ABSTRACT  FROM  A  MOST  INTERESTING  AND  VALUABLE    PAPER    ON    THIS    IMPORTANT    SUBJECT    READ    AT 
THE   RECENT  JOINT   MEETING   OF   THE   ENGINEERING    CLUB    AND    THE    ALTOONA    RAILROAD    CLUB. 


Henry  Southers. 


To  talk  about  alloy  steels  is  to  talk  about  heat  treatment  of 
steel.  The  subjects  are  inseparable  if  utility  be  a  consideration. 
In  the  so-called  "natural"  and  annealed  state,  alloys  of  iron  used 
for  structural  purposes  requiring  strength  and  toughness  have 
but  little  or  no  intrinsic  value  over  and  above  plain  carbon  steels 
in  a  similar  condition.  The  "natural"  state,  so-called,  may  cover 
many  states,  good,  bad  and  indifferent  as  to  quality.  It  might  be 
better  called  an  accidental  state.  If  the  physical  and  heat  treat- 
ment preceding  has  been  proper,  then  the  natural  state  is  not 
bad.  But  unless  this  treatment  be  under  well  regulated  control, 
there  is  no  certainty  of  result.  Take,  for  example,  plate  roll- 
ing. Most  of  the  plates  are  tough  and  will  withstand  shock 
and  bending  and  exhibit  all  the  desirable  qualities.  But  once 
in  a  while  a  plate  is  rolled  that  breaks  in  subsequent  handling 
without  undue  punishment  under  normal  treatment.  Both  the 
good  and  the  bad  plates  are  in  a  natural  condition,  but  in  the 
case  of  the  bad  plate  there  has  been  some  commission  or  omis- 
sion, or  an  unfortunate  sequence  in  the  heating,  rolling  and 
cooling  treatments. 

An  annealed  steel  is  by  far  safer,  although  not  always  as 
strong  perhaps.  By  "strong"  I  refer  to  elastic  limit  per  square 
inch.  It  is  safer,  because  if  the  annealing  operation  be  properly 
conducted,  all  previous  conditions  of  physical  treatment  have 
been  obliterated,  and  a  fixed  predetermined  condition  established. 
A  condition  under  control  has  been  realized,  and  surely  that  is 
better  than  one  not  under  control.  The  performance  of  a  given 
quality  of  annealed  steel  may  be  predicted — its  elastic  limit, 
reduction  of  area,  elongation  and  tensile  strength.  The  arrange- 
ment and  size  of  crystals  are  known,  too,  and  this  is  the  most 
important,  as  all  physical  results  depend  upon  the  condition  of 
the  crystals.  A  coarse-grained  steel  of  any  given  quality  will 
not  break  with  the  same  good  reduction  of  area  as  a  piece  in 
which  the  crystals  are  fine.  Neither  will  the  elongation  be  as 
good,  but  the  reduction  of  area  is  most  affected  by  crystal  size. 
In  other  words,  the  reduction  of  area  in  a  tensile  test  is  the 
best  single  measure  of  grain  size.  The  so-called  "natural"  condi- 
tion of  a  bar  of  steel  that  is  to  be  heat  treated  is  of  the  utmost 
importance.  If  by  chance  the  bar  has  been  so  forged  or  rolled 
and  finished  at  a  high  temperature  (say  1800  deg.  F.)  the  grain 
of  the  steel  will  be  coarse  and  the  crystals  shiney  and  "firey," 
so-called.  This  being  the  case,  a  simple  toughening  heat  treat- 
ment carried  on  at  proper  temperatures  (say  1500  deg.  F.)  will 
not  refine  this  grain  as  it  should.  A  double  treatment  becomes 
necessary,  the  first  quench  being  at  a  high  temperature  (say 
1725  deg.  to  1750  deg.  F.),  followed  by  a  lower  quench  at  1500 
deg.  P.  or  thereabouts ;  or  a  full  anneal  followed  by  a  quench 
will  answer  the  same  purpose. 

Briefly,  steel  is  put  into  a  bad  condition  by  high  temperatures 
and  will  not  refine  properly  under  a  single  treatment  at  low 
temperatures.  All  this  applies  to  high  carbon  steels,  to  low 
carbon  steels  and  to  alloy  steels.  It  has  been  learned  by  bitter 
experience  that  tool  steel  and  spring  steel  (which  is  one  grade 
of  tool  steel)  should  be  annealed  before  hardening  for  use  in 
tools  or  springs.  If  not,  the  chances  are  that  the  resulting 
grain  in  the  finished  tools  or  springs  will  be  coarse  and  the  tool 
or  spring  more  brittle  than  desired.  The  experienced  European 
makers  who  have  obtained  a  strong  foothold  in  this  country 
have  done  so  by  delivering  to  customers  steel  that  is  not  only 
imiform  in  composition  but  in  physical  condition  as  well.  The 
statement  often  made  by  users  of  some  brands  of  European 
tool  steel  is  to  the  effect  that  "The  steel  is  always  the  same, 
year  after  year."     So  is  much  American  tool  steel  as  to  compo- 


sition, but  not  as  to  physical  composition.  Tools  machined 
directly  from  the  bar  are  influenced  most  by  these  physical 
differences. 

Three  terms  in  common  use  are  "anneal,"  "heat  treat,"  and 
"draw."  The  full  meaning  of  these  terms  should  be  under- 
stood. An  "anneal"  in  the  full  sense  of  the  word  is  to  heat 
steel  to  a  temperature  above  its  critical  point  and  then  cool 
slowly.  No  holding  for  any  length  of  time  is  necessary  in 
carbon  steels.  But  it  must  be  certain  that  the  temperature  has 
actually  been  reached  by  the  entire  mass  of  the  steel.  In  alloy 
steels  some  holding  (not  over  an  hour)  is  wise,  to  allow  for  a 
certain  amount  of  "lag"  which  exists  in  combinations  of  carbon 
and  the  usual  alloying  elements — nickel,  chromium,  tungsten. 
The  term  "heat  treatment,"  as  commonly  used,  indicates  a 
sequence  of  heating,  quenching  and  drawing  operations,  with 
many  variations  to  meet  existing  differences  in  critical  tempera- 
tures of  the  steels  treated  and  of  results  desired.  "Drawing"  is 
the  term  applied  to  the  operation  of  heating  to  a  temperature 
lower  than  the  critical  point,  followed  by  slow  cooling.  These 
drawing  temperatures  range  from  those  necessary  to  relieve 
internal  strains  (350-400  deg.  F.)  to  those  which  materially 
soften  the  steel;  that  is,  as  high  as  1,400  deg.  F.  Drawing  is 
often  the  final  operation  in  a  heat  treatment. 

It  is  often  apparent  that  there  is  a  general  distrust  of  heat 
treatment  among  those  first  coming  in  contact  with  the  com- 
mercial application  of  the  ideas  underlying  the  system.  A  feel- 
ing exists  that  although  the  scheme  may  work  for  improve- 
ment in  a  laboratory,  it  may  prove  to  be  unreliable  through  lack 
of  control  in  actual  manufacturing  operations.  This  is  a  mis- 
taken idea.  Experience  indicates  that  heat  treated  steel  is  most 
uniform  and  that  necessary  refinements  to  produce  such  uni- 
formity are  practical  in  any  fairly  well  regulated  shop.  Labora- 
tory experiments  seek  to  produce  exact  result  from  most  manip- 
ulation with  carefully  standardized  apparatus  and  specimens.  As 
a  matter  of  fact,  there  is  nothing  like  exactness  with  most  parts 
produced  in  factories  or  shops.  And  yet  the  improvement  re- 
sulting, as  compared  with  the  material  in  a  so-called  "natural" 
state  is  remarkable.  The  improvement  is  in  uniformity  of  condi- 
tion, strength  (as  represented  by  the  elastic  limit)  and  in  tough- 
ness (as  represented  by  per  cent,  reduction  of  area  and  elonga- 
tion). 

As  with  these  indications  of  better  physical  quahties,  so  with 
the  more  important  ones  of  resistance  to  fatigue  (crystallization 
of  old)  and  resistance  to  shock,  to  impact.  A  heat  treated  steel 
is  a  closer  knitted  steel;  there  are  fewer  cleavage  planes,  less 
chance  of  progressive  fissures  and  rupture,  and  these  are  quali- 
ties much  sought  after  by  all  users  of  metals  carrying  live  loads. 
To  be  sure,  there  are  certain  grades  of  steel  that  must  be  han- 
dled, even  commercially,  with  extreme  accuracy  in  order  to  avoid 
a  brittle  condition  from  internal  strains,  but  such  steels  are  used 
only  in  extreme  cases,  and  then  with  full  realization  of  the 
danger  and  by  men  trained  to  the  work.  The  results  are  com- 
mensurate with  the  risk,  and  qualities  unknown  a  generation 
ago  are  obtained.  Such  steel  should  not  be  selected  unless 
necessary,  and  when  necessary  a  little  money  spent  in  extra 
care  matters  little. 

It  is  just  here  that  the  designer  and  the  metallurgist  must 
combine  their  efforts  and  choose  a  metal  that  is  a  reasonable  one 
as  to  price,  behavior  in  machine  shop  and  under  heat  treatment; 
a  metal  that  will  produce  results  commensurate  with  the  cost 
of  the  finished  part,  all  things  considered,  and  not  first  cost 
alone,  which  often  is  a  small  item.    The  object  really  sought  in 
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the  purchase  of  materials  is  service  or  endurance.  The  material 
giving  most  for  value  received  is  the  best,  whether  it  be  in 
ton  mileage  or  in  years'  service.  The  rail  that  wears  best  for 
a  given  cost  in  position  to  use  is  the  cheapest.  This  is  also  true 
with  an  a.vle,  a  set  of  gears,  a  set  of  bearings  or  a  set  of 
rubber  tires.  In  fact,  some  of  these  articles  are  actually  paid 
for  on  a  mileage  basis. 

Sometimes,  it  is  possible  to  buy  this  excellence  in  the  crude 
material;  sometimes  it  is  better  to  create  excellence  by  treat- 
ment, such  as  the  seasoning  of  wood,  the  case-hardening  or 
simple  hardening  of  steel.  Heat  treatment  is  another  illustra- 
tion. It  is  often  wise  and  economical  to  depend  on  a  steel  of 
low  original  cost  and  then  treat  it,  as  in  case-hardening  steel. 
Again,  it  is  wise  to  buy  a  steel  that  is  used  in  the  condition 
purchased,  and  more  often  it  is  best  to  combine  a  medium  cost 
of  material  with  heat  treatment. 

It  is  thought  by  some  that  if  a  high  priced  alloy  steel  be 
purchased  and  used  as  purchased,  that  full  value  is  thereby 
obtained.  This  is  a  mistake,  as  there  is  no  alloy  steel  that 
will  yield  anywhere  near  the  benefit  that  will  compensate  for 
the  increased  cost,  without  intelligent  heat  treatment  at  some 
stage  of  its  adaptation  for  use.  An  alloy  steel  in  a  natural 
condition,  or  in  an  annealed  condition,  is  but  little  better  than 
a  good  plain  carbon  steel.  In  other  words,  15  cent  steel  is  but 
little  better  than  3  cent  steel,  unless  it  be  developed  physically 
by  suitable  treatment,  as  illustrated  by  the   following  figures: 

Results  of  Tests  in  White- Souther  Endurance  M.'vchine. 

Elastic            Fibre 
Mark.                                        Limit             Stress  Endurance, 
per  sq.  in.  Applied. 
.40  Carbon    Steel,    ".\s    received"...      59.800  lbs.  64,800  19,300  revs. 
.82  Carbon  Chrome- X'anadium,  "As  re- 
ceived"  (1.00%    chromium)...  54,800  46,900  revs. 
.25    Carbon,    3.60%    Nickel-"Naturar'     55,400  lbs.  54,800  76,400  revs 
.30    Carbon,    3.60%    "Heat  Treated".      81,100  lbs.  51,800  10,814,000 

(did  not 'fail.) 

Among  the  same  line  of  reasoning,  steels  must  be  chosen  in 
relation  to  the  design,  proportions  and  use  of  any  given  part. 
If  a  3  cent  steel  will  do  a  piece  of  work,  then  there  is  no  reason 
for  the  use  of  a  more  expensive  steel,  whether  the  expense  be 
in  the  original  cost  of  material  or  the  cost  of  treatment.  If  a 
factor  of  safety  of  ten  exists  and  suffices,  then  a  material  that 
will  give  a  factor  of  twenty  is  of  no  greater  value.  All  forms 
of  degrees  of  excesses  are  committed  in  the  selection  of  steels 
along  these  lines.  The  poorest  steel  is  put  to  uses  and  the  best 
of  results  e-xpected  from  it,  where  only  the  best  should  be  used. 
Steels  are  used  in  a  natural  and  uncertain  state  when  the 
greatest  certainty  should  prevail,  and  at  other  times  are  treated 
when  a  natural  condition  would  answer  all  demands.  In  be- 
tween these  extremes  lies  the  reasonable  and  economical  course : 
the  hardest  to  follow.  Theory  and  practice  must  unite;  labora- 
tory tests  and  empirical  knowledge  must  be  used  in  combina- 
tion. Design  and  materials  must  go  hand  in  hand.  Extremes 
are  necessary  at  times,  but  certainly  not  as  a  rule.  With  a  given 
procedure  laid  out  e.\tremes  in  manufacture  must  be  avoided. 

It  is  folly  to  adopt  a  material  or  treatment  that  requires  the 
exactness  of  laboratory  methods.  Another  choice  would  be 
better,  and  there  is  always  more  than  one  way  to  accomplish  any 
reasonable  and  practical  purpose.  To  measure  a  brick  with  a 
micrometer  is  no  more  foolish  than  to  caliper  a  steel  ball  with 
a  pair  of  calipers ;  and  to  measure  a  furnace  temperature  to  a 
degree  or  five  degrees  is  as  impractical  as  to  not  measure  it  at 
all  with  ready  means  for  doing  so  at  hand.  Common  sense 
temperature  measurements  must  be  possible,  or  the  practice  had 
best  be  discarded  for  some  other.  No  steels  are  so  sensitive  to 
heat  treatment  as  to  demand  very  close  temperature  measure- 
ment. There  is  always  a  fairly  wide  range  of  safe  temperatures 
that  will  produce  good  results,  and  practical  and  uniform  results. 
Twenty-five  to  fifty  degrees  are  close  practical  limits,  with  one 
hundred  to  three  hundred  degrees  sometimes  close  enough  for 
certain  alloys.  It  is  a  sad  boast  to  hear  that  a  shop  is  controlling 
all  temperature  measurements  to  five  degrees.  It  is  a  waste  of 
money  if  true,  but  usually  it  is  not  true. 

The  alloy  steels  available  are  already  many,  and  new  ones 
in  sight.    One  good  movement  is  a  search  for  an  alloy  that  will 


produce  the  best  of  results  with  the  widest  of  temperature 
ranges.  The  narrow  range  alloys  are  to  be  avoided  as  much 
as  possible.  A  list  of  structural  steels  available  for  all  classes 
of  work: 

.10  to  .20  Carbon  Steel. 

.SO  to  .30 

.30  to  .40  "           " 

.40  to  .50  "            " 

.50  to  .60  "            " 

.70  to  .90  "           " 

.90  to  1.10 

.20  to  .30  Carbon,  with  3.50  per  cent.  Nickel. 

.30  to  .40 

.20  to  .30  "  with  1.00  per  cent.  Nickel,     .50  per  cent.  Chromium. 

.30  to  .40 

.40  to  .'50  "  "         "           "                "              " 

.15  to  .25  "  "       3.00          "                 "          1.50 

.25  to  .35  "  "         "           "                "              "           " 

.45  to  .55  "  "          "            "                 "               '*           "                      " 

.15  to  .25  "  with  1.00  per  cent.  Chromium,  .15  per  cent.  Vanadium. 

25  to  .35  "  "         "            "                    "               " 

.35   to  .45  "  "          "            "                      "                •             "                      " 

.40  to  .50  "  with     2.00  per  cent.   Silicon,  1.00  per  cent.  Manganese. 

and  besides  these  many  variations  of  them  for  individual  fancy 
or  peculiar  usage.  All  may  be  improved  by  suitable  heat  treat- 
ment; many  should  not  be  used  until  heat  treated. 

The  dominant  elements  of  composition  have  been  thus  briefly 
stated.  The  other  elements  depend  upon  the  process  of  manu- 
facture as  related  to  a  reasonable  cost.  With  the  basic  open 
hearth,  crucible  and  electric  furnaces,  all  carbon  steels  may  be 
obtained  at  a  low  cost  containing  the  objectionable  elements  of 
sulphur  and  phosphorus  below  .04  per  cent.,  or,  at  the  most, 
.05  per  cent.  Copper,  the  other  objectionable  element,  need  not 
exceed  .10  or  .20  per  cent,  in  any  steel.  This  is  a  matter  of 
selection  of  raw  stock  for  melting  and  it  would  seem  from 
experience  that  amounts  represented  by  the  latter  figure  cannot 
be  detected  as  far  as  bad  results  go  except  possibly  (not  posi- 
tively) in  welding  operations.  Silicon  is  not  objectionable  and 
is  fully  under  control.  It  costs  but  little  to  include  or  exclude. 
To  keep  it  within  narrow  limits  seems  wise  for  the  sake  of 
uniformity,  say  from  zero  to  .25  per  cent.  Manganese  is  also 
under  control  and  should  be  kept  uniform  for  the  sake  of  uni- 
formity. This  element  afltects  the  strength  and  toughness  and 
responds  to  heat  treatment  to  a  marked  degree.  It  is  beneficial 
in  proper  proportions. 

For  railroad  purposes,  then,  there  is  already  this  long  list 
of  alloys  from  which  to  choose.  The  problem  is  to  choose  that 
which  will  yield  the  most  value  for  money  expended,  whether  it 
be  carbon  steel  or  alloy  steel. 

Also,  whether  it  will  pay  to  heat  treat,  and  to  what  extent, 
must  be  considered.  To  do  this  without  concrete  cases  before 
one  is  not  possible,  but  the  scheme  may  be  considered  in  a  general 
way : 

Roadbed :  Ties,  tie-plates,  splice-bars,  frogs  and  switches  and 
bridges. 

Motive  Power :  Driving  axles,  tires,  connecting  rods,  crank 
pins,  piston  rods,  frames,  springs  and  boilers. 

Rolling  Stock :  Wheels  and  brakes,  couplings,  axles  and 
springs. 

A  railroad  man,  in  considering  the  choice  of  steels  for  many 
purposes,  has  before  him  the  well  kept  mortality  records  of  the 
system.  This  information  is  invaluable,  as  it  is  the  combination 
ot  successes  and  failures  that  give  the  empirical  knowledge  that 
completes  and  perfects  the  understanding  of  theory.  A  record 
of  the  lifework  of  a  piece  of  steel  and  accurate  data  are  the 
most  powerful  tools  that  an  engineer  has  to  work  with.  The 
scrap  heap  is  the  most  instructive  place  about  a  plant  in  more 
ways  than  one.  Knowledge  gained  there  by  an  observer,  with 
a  combination  of  Sherlock  Holmes'  and  metallurgist  in  his 
make-up,  is  the  best  kind  of  knowledge  to  be  used  for  a  future 
guide.  It  is  a  poor  observer  who  does  not  benefit  by  careful' 
study  of  any  scrap  heap. 

In  connection  with  the  locomotive  there  is  much  detail  that 
can  hardly  be  handled  by  any  one  other  than  a  railroad  man. 
in  a  general  way,  a  few  parts  will  be  touched  on,  and  of  these 
one  part  is  the  driving  wheel  tire.  It  is  well  known  that  driving 
wheel  tires  are  an  important  element  in  a  locomotive.  They 
are  called  upon  to  withstand  severe  abrasive  strains  while  the 
wheel  is  slipping  and  skidding;  also  heat  as  the  result  of  locked 
wheels.    They  are  now  made,  as  a  rule,  of  a  high  carbon  steel 
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in  the  ncigliborliood  of  .7  per  cent,  carbon.  They  are  natur- 
ally very  hard  to  machine  even  when  properly  annealed.  To 
heat  treat  this  form  of  steel,  high  in  carbon  as  it  is,  would  be 
a  hazardous  operation,  the  tendency  to  break  durinK  hardening 
being  very  great  in  sections  of  circular  form. 

It  would  seem  that  an  alloy  steel,  when  heat  treated,  would 
give  a  nuich  higher  elastic  limit  than  is  possible  with  the  mate- 
rial now  used  in  a  forged  condition,  would  make  a  better  tire. 
It  would  be  stronger;  that  is,  it  would  not  crush  or  penc  out  as 
easily  under  the  rolling  action.  That  it  would  abrade  less  under 
skidding  and  slipping  conditions  is  doubtful,  and  perhaps  this  is 
the  most  rapid  cause  of  rapid  wear  of  driving  wheel  tires.  The 
fine  grain  resulting  from  heat  treatment  would  make  it  more 
difficult  to  sprawl  off  small  pieces.  This  has  been  fully  proved 
by  a  miniature  wheel  rolling  on  a  rail ;  that  is,  a  roller  or  ball 
in  a  bearing.  It  has  been  amply  proved  that  a  coarsely  crystal- 
line roller  or  ball  will  not  stand  as  well  as  one  which  is  very 
finely  crystalline ;  practically  without  crystals,  so  fine  does  the 
fracture  appear.  In  the  best  ball  or  roller  bearing  the  raceway 
upon  which  the  ball  or  roller  runs  is  of  steel  which,  when  hard- 
ened, gives  the  finest  possible  grain,  as  shown  by  a  fracture. 

Within  the  realm  of  practice  there  seems  to  be  no  good  reason 
why  the  ideal  condition  between  driving  wheel  and  rail  should 
not  be  the  same ;  that  is,  an  exceedingly  fine  grained  path  upon 
which  an  equally  strong  and  fine  grained  tire  should  roll.  It  is 
well  realized  that  large  dimensions  and  unfortunate  sections 
will  not  permit  the  use  of  exactly  the  same  material  for  tire 
and  rail  as  for  relatively  tiny  roll  and  raceway,  but  it  would 
seem  that  a  lesson  has  been  learned  that  might  well  be  taken 
advantage  of  as  far  as  possible.  Skidding  produces  so  much 
heat  as  to  actually  draw  the  temper  and  soften  a  tire,  which 
may  also  quickly  chill  again  from  contact  with  the  cold  metal 
rail.  This  produces  the  well  known  hard  spot  of  the  locomo- 
tive tire. 

This  is  mentioned,  as  it  would  have  a  strong  influence  on  the 
choice  of  an  alloy  steel  that  might  be  used  for  a  tire  and  the 
heat  treatment  to  which  it  would  be  subjected.  It  would  be 
folly  to  select  an  alloy  which  would  be  hardened,  only  to  have  it 
softened  again  by  skidding.  An  alloy  must  be  selected  that  will 
produce  a  fine  grain  and  high  elastic  limit,  and  retain  these 
characteristics  even  up  to  a  red  heat.  Just  how  hot  the  tire 
becomes  under  skidding  conditions  is  perhaps  not  easily  deter- 
mined, but  if  the  heat  does  not  exceed  low  reds  (900-1000  deg. 
F.)  then  there  are  alloys  which,  when  heat  treated,  will  not  be 
seriously  injured  (weakened)  by  such  a  temperature.  There  is 
not  sufficient  information  available  from  which  to  draw  prac- 
tical specifications  for  such  a  purpose,  but  on  general  prin- 
ciples it  would  seem  that  .40  to  .50  carbon  nickel,  chrome-nickel, 
or  chrome-vanadium  steel  might  fulfill  this  purpose,  properly 
heat  treated. 

The  heat  treatment  should  consist  of  a  thorough  refinement 
of  grain,  coupled  with  such  drawing  temperatures  as  would 
leave  the  material  in  a  strong  but  tough  condition.  If  certainty 
of  strength  is  an  important  element,  then  the  heat  treated  alloy 
is  safer  than  the  forged  carbon  steel  ring.  In  the  driving  axle 
of  a  locomotive  is  found  a  part  that  might  well  be  made  of  a 
thoroughly  heat  treated  steel.  It  is  of  large  dimensions  and  has 
to  be  forged  with  several  heatings,  and  if  left  in  a  natural  con- 
dition, it  is,  necessarily,  in  a  non-homogeneous  condition.  Homo- 
geneity should  exist  in  such  an  important  part ;  in  fact,  it  should 
e.xist  in  any  axle. 

It  would  seem  that  a  driving  axle  properly  designed  does  not 
need  to  possess  a  very  high  elastic  limit,  but  it  does  need  to  be 
in  a  condition  to  resist  vibration,  fatigue  and  impact.  This 
means  that  it  must  be  fine  grained.  Stiffness  must  be  secured 
by  large  dimensions,  and  such  dimensions  as  will  yield  the 
necessary  stiffness  will  usually  yield  more  than  enough  strength  ; 
but  if  there  be  certain  designs  where  space  or  weight  is  limited, 
then  the  alloy  steel  may  be  wisely  resorted  to  in  order  to  obtain 
a  higli  clastic  limit  with  very  greatly  increased  powers  of  resist- 
ance to  fatigue. 

The  question  of  cutting  and  wearing  of  a  bearing  is  one  of 
lubrication  and  the  proper  combination  of  metals.     This  is  well 


illustrated  by  experience  in  connection  with  the  automobile  crank 
shaft.  With  the  pressures  used,  it  has  been  demonstrated  by 
experience  that  the  only  safe  steel  to  put  against  bronze  bear- 
ing boxes  is  one  that  will  become — either  by  hardening,  as  tools 
are  hardened,  or  by  creating  a  surface  hardness,  as  with  case 
hardening— as  hard  as  tool  steel.  The  ordinary  hardness  of 
steel,  as  annealed,  or  as  toughened  by  heat  treatment,  will  not 
stand  up  against  any  form  of  brass.  Cutting  takes  place  at  once 
(the  steel  seeming  to  cut),  lost  motion  follows  and  soon  becomes 
excessive.  * 

On  the  other  hand,  babbit  of  high  grade  does  endure  indefi- 
nitely against  soft  steel,  as  used  in  automobiles.  This  experience 
is  true  under  exactly  the  same  conditions  of  lubrication.  There- 
fore lubrication  cuts  no  figure  in  the  foregoing  experience.  An 
alloy  steel,  therefore,  may  be  wisely  resorted  to  in  the  crank  pin 
of  the  locomotive,  if  greater  elastic  limit  is  needed,  or  greater 
homogeneity  be  an  important  factor. 

The  connecting  rod  is  another  illustration  of  a  portion  of  the 
locomotive  that  must  be  forged,  and  after  forging  naturally 
cannot  be  in  a  homogeneous  condition.  It  should,  therefore, 
receive  some  treatment  after  forging,  either  annealing  or  heat 
treating,  the  latter  to  be  preferred,  because  of  the  greater 
strength  obtained.  The  locomotive  crank  pin,  like  the  axle,  may 
be  of  such  generous  design,  in  order  to  get  sufficient  bearing 
surface,  as  to  possess  surplus  strength.  This  being  the  case, 
there  is  no  need  of  resorting  to  an  alloy  steel  At  the  same 
time,  it  must  be  borne  in  mind  that  a  crank  pin  forged  from  an 
alloy  steel  of  the  proper  composition,  and  properly  heat  treated, 
is,  w'ithout  question,  much  more  reliable  than  steel  in  any  other 
condition. 

If  a  connecting  rod  must  be  stiff,  to  withstand  the  "whip"  of 
rapid  reciprocating  movement,  possibly  the  design  demands  so 
much  material  that  strength  is  not  an  important  consideration. 
Under  such  condition,  alloy  steel  is  not  necessary.  On  the 
other  hand,  if  fatigue  due  to  vibration  be  an  important  factor, 
then  the  fine  grain  of  an  alloy  steel  resulting  from  heat  treatment 
becomes  important.  The  piston  rod  is  a  part  to  which  the 
remarks  on  connecting  rods  also  apply;  possibly  to  a  less  extent 
as  to  severe  punishment.  There  is  no  question  but  what  the 
piston  rods  should  be  made  of  homogeneous  material,  and  there- 
fore bettered  by  heat  treatment.  The  problem  is  to  ascertain 
whether  or  not  a  material  of  very  high  elastic  limit  is  necessary. 

The  frame  of  a  locomotive  presents  very  different  problems. 
It  seems  as  if  an  easily  forged,  easily  welded  steel  would  be  a 
most  important  consideration.  If  an  alloy  steel  is  chosen,  it 
must  be  with  these  qualities  in  mind.  The  shape  of  the  frame 
is  irregular  and  will  not  permit  easy  handling  for  heat  treat- 
ment. Annealing  after  forging  is  certainly  desirable  in  order  to 
bring  the  frame  into  a  homogeneous  condition  with  uniform 
grain  throughout.  That  the  sharp  angles  would  withstand  heat 
treatment  is  a  question.  If  the  treatment  be  a  practical  opera- 
tion, the  resulting  benefit  cannot  be  questioned.  This  problem 
is  not  unlike  that  encountered  in  the  automobile  frame,  which 
is  very  thin,  consequently,  very  sensitive  to  heat  treatment.  It 
is  irregular  in  shape  and  difficult  to  handle.  Nevertheless,  heat 
treatment  is  carried  on  in  a  commercial  way  and  with  success. 
Ihe  most  reliable  frames  and  the  strongest  frames  to-day  are 
those  of  heat  treated  alloy  steel.  As  far  as  locomotive  frames 
are  concerned,  it  is  a  question  whether  or  not  the  benefits 
received  warrant  the  extra  cost  of  the  material  and  the  cost  of 
heat  treatment. 

Springs,  wlicther  for  locomotive  or  car,  whether  leaf  spring 
or  helical  spring,  are  important.  Exact  knowledge  of  materials 
and  treatment  may  exist,  but  it  has  not  yet  been  put  into  prac- 
tice in  a  widespread  manner.  .Until  the  advent  of  the  automo- 
bile, the  manufacturer  of  springs  followed  along  in  the  old  ruts, 
almost  undisturbed.  His  methods  were  good  enough  for  the 
wagon  and  pleasure  vehicle,  and  apparently  good  enough  for 
railroad  construction ;  otherwise,  a  railroad  engineer  would  have 
stirred  up  just  as  much  agitation  as  the  automobile  engineer  has. 

There  was  but  one  grade  of  spring  material  in  common  use ; 
a  carbon  steel  varying  from  .75  to  i.io  per  cent,  carbon,  or 
thereabouts.     The   lower  carbons   within   this   range  were   used 
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for  relatively  light  springs,  and  the  higher  carbons  for  the 
heavier  springs.  For  the  automobile  other  steels  were  sug- 
gested ;  possibly  because  it  was  found  the  European  manufac- 
turer used  them. 

Silicon  steel,  containing  2  per  cent.,  more  or  less,  silicon  and 
.50  per  cent,  manganese,  was  found  in  many  springs.  This 
quality  is  sometimes  referred  to  as  "Silico-Manganese"  steel, 
seemingly  almost  without  warrant,  as  the  manganese  contained 
in  much  of  it  is  no  higher  than  the  manganese  contained  in  low 
carbon  structural  steel,  for  example.  Carbon-chrome-tungsten 
steels  are  also  used,  as  well  as  chrome-nickel-tungsten-vanadium 
and  chrome-vanadium  steels. 

All  of  these  steels  when  heat  treated  show  an  elastic  limit 
very  much  higher  than  is  possible  to  obtain  with  carbon  steel, 
and  at  the  same  time  retain  a  sufficient  degree  of  toughness. 
The  alloy  steels  easily  yield  an  elastic  limit  of  200,000  lbs.  per 
square  inch,  with  a  fine  grain  and  a  great  degree  of  toughness, 
ibis  elastic  limit  is  obtainable  with  an  alloy  after  drawing 
back  at  a  temperature  of  800  deg.  F. ;  whereas  a  drawing  tem- 
perature beyond  500  deg.  F.  or  600  deg.  F..  with  carbon  steel, 
lowers  the  elastic  limit  too  much  and  gives  a  spring  that  is  too 
soft,  thereby  causing  it  to  set  while  in  use.  To  be  sure,  the 
best  has  not  yet  been  brought  out  of  carbon  spring  steel,  and 
will  not  be  until  improved  methods  as  to  uniformity  obtain. 
An  alloy  steel  turned  over  to  the  spring  maker  of  the  old  school 
will  certainly  not  make  springs  uniform  in  quality  nor  uniformly 
superior. 

Springs  are  subjected  to  continuous  alternate  stress,  and  a  fine 
grain  is  essential  to  a  long  life.  Fine  grain  exists  to  a  higher 
degree  in  the  alloy  steel  than  in  the  carbon  steel,  all  other  things 
being  equal.  Here,  then,  is  an  instance  in  railroad  construction 
where  alloy  steel  may  be  used  to  great  advantage. 

To  use  alloy  steel  in  a  boiler  means  practically,  as  far  as  can 
be  seen  at  this  time,  that  the  steel  would  be  used  in  a  rolled  or 
annealed  condition,  for  the  simple  reason  that  the  heat  treat- 
ment of  a  boiler  plate  does  not  look  like  a  practical  operation 
at  this  time.  Assuming  the  steel  to  be  used  in  an  annealed 
condition,  then  the  improvement  in  elastic  limit  would  be  rela- 
tively small,  and  probably  not  great  enough  to  warrant  the 
extra  expense.  There  would  be  some  additional  trouble  in 
punching,  reaming  and  drilling,  and  some  additional  power  used 
in  bending  and  forming. 

Apparently,  there  is  little  to  be  gained  from  the  use  of  alloy 
steel  in  the  locomotive  boiler.  If  there  be  a  good  opportunity, 
it  must  be  in  the  stays  and  staybolts.  These  parts  are  subject 
to  alternate  stress.  A  tough  alloy  steel,  treated  to  give  the 
utmost  toughness,  ought  to  possess  such  characteristics  as  would 
endure  under  boiler  conditions.  A  staybolt  should  be  treated 
after  threading.  If  treated  before,  then  the  fiber,  or  arrange- 
ment of  grain,  is  disturbed  by  the  threading — it  is  interrupted — 
and  the  bolt  resembles  a  nicked  bar,  and  is  therefore  more  easily 
broken.  If  treated  after  threading,  there  is  no  serious  disturb- 
ance or  interruption  in  the  continuity  of  the  grain. 

In  car  building  the  wheels  are  of  much  importance.  With 
modern  rolling  processes  a  wheel  may  be  made  of  any  good 
forging  steel.  So  far,  it  does  not  appear  that  they  are  heat 
treated  GOinmercially,  nor  that  the  use  of  alloy  steels  has  been 
widely  adapted.  It  does  not  appear  that  the  industry  demands 
a  better  wheel  than  that  made  from  ordinary  steel  properly 
forged ;  but  this  is  not  saying  that  an  alloy  steel  wheel,  properly 
heat  treated,  would  not  be  better.  Consequently,  with  increased 
demands,  it  does  not  seem  out  of  the  realm  of  possibility  that 
heat  treated  alloy  steel  wheels  may  become  a  commercial  pro- 
position. 

As  to  car  axles — as  far  as  one  may  judge  from  the  continuity 
of  a  given  design  that  has  endured  for  the  last  generation,  it 
appears  that  there  can  be  no  great  difficulty  about  the  endur- 
ance of  car  axles.  It  is  fairly  good  proof  that  the  design  and 
material  satisfy  the  need.  Many  years  ago  Coffin  brought  for- 
ward the  heat  treated  a.xle  for  cars  and  it  certainly  was  an 
improvement.  If  the  necessity  arises,  the  heat  treated  alloy 
will  be  an  improvement  many-fold  greater,  but  there  is  no 
necessity  for  using  an  alloy  steel  unless  there  be  compensating 


benefit.  That  all  car  axles  should  be  heat  treated,  it  does  not 
appear  can  be  questioned  at  this  time.  Without  such  treatment 
the  grain  is  coarse  and  fatigue  rapid ;  with  treatment  the  grain 
is  fine  and  fatigue  slow. 

.^.s  already  briefly  stated,  it  is  clear  that  the  subject  covered 
by  the  foregoing  cannot  be  covered  as  well  by  one  not  directly 
connected  with  railroad  engineering  as  by  one  who  is.  It  may 
be  that  the  outsider  will  look  at  the  problem  from  a  new  and 
different  angle;  or,  to  put  it  another  way,  that  the  fool  will  rush 
in  where  angels  fail  to  tread.  If  any  new  thought  has  been 
excited  that  may  be  followed  up  and  lead  to  something  really 
good ;  therein  lies  the  excuse  for  what  has  been  written. 


DOUBLE  TRACK  MILEAGE 


The  proposal  of  the  Harriman  Lines  to  spend  a  vast  amount 
of  capital  in  double  tracking  their  system,  calls  attention  to  the 
fact  that  there  is  a  much  smaller  percentage  of  double  track 
road  in  this  country  than  is  generally  supposed.  People  who 
ride  on  the  double  and  quadruple  track  lines  in  the  Eastern  part 
of  the  country  are  often  unaware  that  more  than  two-thirds  of 
the  mileage  of  the  country  is  single  track.  This  statement  in- 
cludes 80,000  miles  of  siding. 

Late  returns  of  railway  mileage  shows  that  there  is  a  total 
trackage  in  this  country  of  326,000  miles,  of  which  80,669  miles 
are  sidings.  There  is  221,132  miles  of  single  track  and  20,637 
miles  of  double  track,  2,186  miles  of  treble  track  and  1,491  miles 
of  quadruple  track.  Mr.  Slason  Thompson  makes  the  follow- 
ing summary  of  track  mileage  covering  the  period  since  1907 : 

Yard      Tot.  Mi. 
Single         Second     Third     Fourth      Track    Oper.  All 

Year.  Track.        Track.     Track.     Track.      &  Sid.       Tracks. 

1909    (94.4%)    Bureau.    221,132        20.637        2.186        1,491        80,669        326,115 

190S    official 230,494        20,209        2,081        1,409        79,452        333,646 

1907        227,455        19,431        1,960        1,390        77,74!)        3i7,935 

1900    222,340        17,396        1.766        1,279        73.760        317,083 

J905  216,973        17,056        1.609        1,215        69,941        306,796 

1904  212,243        15,824        1.467        1,046        66,492        297,073 

1903  205,313        15,681        1,303  963        61,560        283,821 

1900  200,154        13,720        1,204  895        68,220        274.195 

1901  195,561        12,845        1,153  876        64,914        265,352 

1900  102,556        12,161        1,094  829        62,163        258.784 

ISQo"  187,543        11,546        1,047  790        49,223        250,142 

lg9,S  184,048        11.293        1,009  793        47,689        245.333 

1897!!] 183,284        11,018  995  780        45,93-1        242,013 

The  table  shows  that  where  there  has  been  an  increase  of  only 
50.798  miles  of  single  track,  or  27.7  per  cent.,  in  twelve  years, 
all  trackage  has  increased  over  98,000,  or  42  per  cent.,  during  the 
same  period.  It  also  shows  that  during  the  same  twelve  years 
second  track  has  increased  87  per  cent. ;  third  track  120  per  cent. ; 
fourth  track  91  per  cent.,  and  yard  track  and  sidings  76  per  cent. 


LOCOMOTIVE  SMOKE  PREVENTION 


In  connection  with  the  exhaustive  inquiry  into  smoke  preven- 
tion in  the  city  of  Chicago,  as  presented  by  Paul  P.  Bird  in  a 
paper  before  the  Western  Society  of  Engineers  on  February  15, 
the  author  makes  the  following  timely  observations  on  the  pro- 
portion which  the  smoke  emitted  from  locomotives  bears  to  the 
general  nuisance : 

"Locomotive  smoke  carries  witli  it  quantities  of  sparks  and 
cinders,  while  in  stationary  plants  relatively  little  of  such  mate- 
ria! is  thrown  out.  This  is  because  of  inherent  features  in  the 
design  that  are  unavoidable.  On  a  locomotive  there  is  so  little 
room  available  that  the  grate  surface  of  the  boiler  is  necessarily 
small  and  consequently  a  powerful  draft  is  necessary  to  do  the 
required  work.  This  draft  is  obtained  by  discharging  the  ex- 
haust steam  from  the  engine  cylinders  up  the  stack.  Because  of 
this  strong  draft  great  quantities  of  fine  coal  and  ash  is  drawn 
out  of  the  firebox  with  the  smoke,  which  in  turn  are  discharged 
from  the  stack  in  the  form  of  cinders.  From  8  to  18  per  cent. 
of  all  bituminous  coal  put  into  locomotive  fireboxes  escapes 
from  the  stack  in  this  manner.  In  Chicago  about  5,600  tons  of 
coal  are  burned  in  locomotives  each  day.  Assuming  that  10  per 
cent,  of  the  coal  leaves  the  stack  in  the  form  of  cinders,  it  means 
that  560  tons  of  cinders  are  thrown  into  the  air  and  dropped  on 
the  city  of  Chicago  every  day.  This  is  equal  to  about  14  car- 
loads. 
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"On  the  DtluT  liand.  in  slatioiuiry  phiiUs  where  tliort-  is  plenty 
of  room  for  a  larger  grate  surface  and  where  the  coal  is  burned 
with  a  lower  draft  and  with  tall  eliinineys,  but  few  cinders  arc 
carried  out  with  the  smoUe.  'riierefore  the  smoke  from  locomo- 
tives on  account  of  carrying  with  it  sparks  and  cinders  is  far 
more  objectionable  than  the  smoke  from  stationary  plants,  and 
as  it  is  discharged  into  the  atmosphere  at  no  great  distance  from 
the  ground  and  is  trailed  over  long  courses,  it  is  safe  to  say  that 
from  the  standpoint  of  a  nuisance  the  steam  locomotive  is  the 
worst  offender  of  all.  The  investigation  shows  that  the  loco- 
motives of  Chicago  make  about  43  per  cent,  of  the  total  smoke. 
Considering  its  character,  tlic  conclusion  seems  warranted  that 
steam  locomotives  produce  over  one-half  of  the  dirt  tracealile  to 
smoke. 

"The  lowest  percentage  of  smoke  density  made  by  the  loco- 
motives of  any  railway  was  10.7  per  cent.  Probably  10  per  cent, 
is  as  low  an  average  as  can  be  maintained  with  steam  locomo- 
tives using  soft  coal.  Therefore  the  very  best  condition  that 
can  be  hoped  for  in  Chicago  is  to  have  all  locomotives  average 
ro  per  cent,  density,  which  would  mean  that  the  locomotive 
smoke  would  still  be  29  per  cent,  of  the  total,  and  probably  be 
responsible  for  over  one-third  of  the  dirt.  The  modern  steam 
locomotive  is  such  a  highly  developed  machine  that  it  is  ex- 
tremely unlikely  that  any  change  will  ever  be  made  in  its  con- 
struction which  will  produce  better  results  than  this.  A  further 
reduction  of  the  smoke  made  by  locomotives  can  only  be  brought 
about  by  change  of  fuel.  The  possible  fuels  besides  the  local 
soft  coals  are  semi-bituminous  coal,  anthracite  coal,  coke  and 
oil.  A  considerable  amount  of  semi-bituminous  or  Pocahontas 
coal  is  now  being  burned  by  some  of  the  railways  in  Chicago, 
and  although  it  makes  less  smoke  than  Illinois  coal  under  the 
same  conditions,  its  use  by  no  means  guarantees  the  entire  elimi- 
nation of  smoke.  Probably  the  universal  use  of  semi-bituminous 
coal  would  not  succeed  in  reducing  the  average  density  of  smoke 
below  a  point  that  is  considered  possible  with  Illinois  coal. 

"The  general  use  of  anthracite  coal  or  of  coke  for  locomotives 
would  eliminate  smoke,  but  the  other  nuisances  due  to  steam  lo- 


comotives would  not  l)c  diminished.  If  coke  were  used  there 
would  be  an  increase  in  the  quantity  of  sparks  and  cinders  dis- 
charged from  the  slacks.  In  either  case  the  volume  of  furnace 
gases  and  their  effect  in  vitiating  the  atmosphere  would  not  be 
reduced.  I'uel  oil  makes  smoke  unless  carefully  handled,  and 
the  smoke  that  is  made  is  more  objectionable  than  the  smoke 
from  soft  coal.  It  is  probable  that  if  all  locomotives  in  the  city 
burned  oil,  the  smoke  and  gases  would  form  more  of  a  nuisance 
than  the  soft  coal^^mokc  of  to-day.  The  general  use  of  any 
specially  selected  fuel  would  greatly  increase  the  cost  of  fuel 
to  the  railways,  and  the  practical  diiTiculties  involved  would  make 
it  a  very  difficult  thing  to  bring  about.  The  locomotive  fireboxes 
would  have  to  be  changed  if  coke  or  hard  coal  were  used.  In 
order  to  insure  that  all  locomotives  operating  in  the  city  limits 
used  the  same  fuel,  all  the  engines  on  an  entire  division  would 
have  to  be  thus  equipped,  which  of  course  would  greatly  in- 
crease the  cost  of  operation." 

It  is  suggested  by  the  author  tliat  general  electrification  within 
the  city  limits  offers  the  only  final  and  satisfactory  solution  for 
the  smoke  problem,  and  this,  of  course,  is  obvious,  but  in  view 
of  tile  fact  tliat  the  locomotive  contribution  appears  to  be,  from 
Mr.  liird's  deductions,  but  43  per  cent,  of  the  total,  it  would 
hardly  appear  as  fully  consistent  to  assume  an  expense  in  Chi- 
cago of  some  $30,000,000  with  the  knowledge  that  only  one- 
half  of  the  nuisance  will  be  abated.  The  above  quoted  portion 
of  the  paper,  however,  is  of  exceeding  interest  in  its  comparison 
between  the  gravity  of  the  objectionable  features  as  contrasted 
between   locomotives  and  stationary  plants. 

Experience  has  shown,  and  it  cannot  be  denied  that  a  small 
portion  of  smokeless  fuel  placed  ahead  on  the  tender,  to  be  used 
while  within  the  city  limits,  affords  the  most  economical  if  not 
a  fully  satisfactory  solution  to  the  problem,  as  far  as  road  en- 
gines are  concerned.  It  is  a  question  indeed  whether  it  is  really 
as  grave  as  pictured,  but  at  all  events,  as  has  been  said  before, 
it  should  not  entail  the  heavy  liurden  of  electrification  on  rail- 
roads   for  tlie   purpose   of   smokj   prevention   alone. 


MAIN  ROD  WITHOUT  STRAPS  OR  BOLTS 


To  guard  against  the  liability  to  serious  accident  which  is 
always  present  in  the  instance  of  broken  straps,  or  even  keys 
and  bolts,  the  Chicago  and  Northwestern  Ry.  is  experimenting 
with  a  new  design  main  rod,  in  wdiich  through  an  ingenious 
and   decidedly   practical   arrangement   these    familiar   parts   have 


These  latter  are  turned  up  on  a  mandrel  and  are  simply 
planed  top  and  bottom  to  keep  them  from  turning  in  the  rod. 
On  account  of  being  practically  all  lathe  work  the  brass  is  simple 
and  cheap  to  make.  It  has  no  flanges  to  break,  which  is  a 
common  occurrence  on  those  of  the  usual  design,  and  on  many 
roads  tlie  cause  of  a  very  large  number  of  renewals. 

The  arrangement  under  consideration  is  made  to  hold  the 
Imcrs   in   place   jy   one   inch   flanges   on   the   steel   filling  blocks. 
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SOLID    END     MAIN    ROD    ON    CHICAGO    &    NORTHWESTERN    RY. 


been  effectv.a!ly  dispensed  with.  The  new  rod  on  wliich  patent 
has  been  applied  for  by  C.  Markel.a  sliop  foreman  on  that  road, 
is  being  tried  out  on  a  modern  freight  engine  in  hard  service. 
It  is  said  to  be  entirely  satisfactory,  and  in  particular  from  the 
standpoint  of  maintenance. 

The  details  of  its  construction  are  shown  in  the  accompanying 
drawing.  It  will  be  noted  that  steel  filling  bloc'ks  are  used  in 
the  back  end.  These  are  fitted  to  the  opening  in  the  rod,  and 
are  bored  to  fit  the  two  half  circle  pieces  of  brass. 


'1  he  latter,  and  in  fact,  all  parts  of  this  rod,  are  made  to  jigs 
and  are  interchangeable.  A  special  chuck  is  used  to  hold  the 
lilliiig  blocks  while  being  bored  out,  and  also  a  special  mandrel 
to  hold  the  bushings  while  being  turned  to  diameter. 

The  front  end  brass  to  this  rod  is  also  turned,  instead  of  the 
usual  planed  and  hand  fit  brass.  The  brasses  are  finished  for 
slock,  with  the  exception  of  the  bore  for  the  pin  fit,  which 
implies  very  quick  and  cheap  repairs  in  comparison  with  the  cost 
of   renewing   these   parts   in    the   main   rod   of   ordinary   design. 


100 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


March,  151  r 


[ESTABLISHED     1832) 
THE   OLDEST    RAILROAD   JOURNAL   IN   THE   WORLD 

—.American- 
Engineer 

■OPINIO 

RAILROAD  JOURNAL. 

PUBLISHED  MONTHLY 

»v 

R.    IVI.    VA>r    ARSOALE,     INC. 

140    Nassau    Street,    New  York 

J.  S.  BONSAliIi,     \'ice-rresidcnt    and    General    Manager 

K.    H.    THOMI'SON,    Advertising    Manager. 

Editors: 
K.  A.  AVERILL.  K.  H-  UOGEIIS 


V.   C. 


.JONES,   Western  Representative 
714  Schiller  BIdg.,  Chicago 


AIARCH,    1011 


SUBSCRIPTlONS-$2.00  a  year  tor  the  United  States  and  Canada;  $2.75  a  year 

to  Foreign  Countries  embraced  in  the  Universal  Postal  Union. 
Remit  by  Ejtpress  Money  Order.  Draft  or  Post  Office  Order. 
Subscription    for    this    paper   will   be  received  'and    copies   kept   for   sale  by   the 

Damrell  &  Upham.  283  Washington  St..  Boston.  Mass. 

R    S    Davis  &  Co..  346  Fifth  Ave..  Pittsburgh.  Pa. 

Post  Office  News  Co..  217  Dearborn  St..  Chicago.  111. 

Philip  Roeder.  307  North  Fourth  St..  St.  Louis.  Mo. 

Century  News  Co..  6  Third  St..  S.  Mmneapohs.  Minn. 

W.  Dawson  &  Sons.  Ltd..  Cannon  St..  Bream  s  Buildings.  London,  t.  t-.. 
England. 


ADVERTISEMENTS-Nothing  will  be  inserted  in  this  journal  for  pay.  except 
in  the  advertising  pages.  The  reading  pages  will  contain  onlyisuch  matter 
as  we  consider  of  interest  to  our  readers. 


CONTRIBUTIONS -Articles  relating  to  Motive  Power  Department  problems, 
including  the  design,  construction,  maintenance  and  operation  of  rolling  stock, 
also  of  shops  and  roundhouses  and  their  equipment  are  desired.  Also  early 
notices  of  official  changes,  and  additions  of  new  equipment  lor  the  road  or 
the  shop,  by  purchase  or  construction. 


TO  SUBSCRIBERS -The  American  Engineer  and  Railroad  Journal  is  mailed 
regularly  to  every  subscriber  each  month.  Any  subscriber  who  fails  to  receive 
his  paper  should  at  once  notify  the  postmaster  at  the  office  of  delivery,  and 
in  case  the  paper  is  not  then  received  this  office  should  be  notified,  and 
the  missing  copy  will  be  supplied. 


WHEN  A  SUBSCRIBER  CHANGES  HIS  ADDRESS  he  should  notify  this  office 
at  once,  so  that  the  paper  may  be  sent  to  the  proper  destination. 


CONTENTS 


Locomotive  Repair  Shops  at  Brewsler,  Ohio,  \V.  &  L.  E.  R.  R .SI* 

Powerful  Locomotives.  2-G-6-2  Type,  C,  M.  &  St.   P.  Ry !'"' 

Luxurious  Private  Car  for  the  Orient 03* 

Time   Required  to  Change   Motive   Power 9! 

Alloy  Steel  for  Railroad  Use,  by  Henry   Southers i'j 

Double    Track    Mileage OS 

Locomotive    Smoke     Prevention 9S 

Main    Rod   Without  Straps  or   Bolts Q!t' 

Boiler    Inspection    Law I'Hi 

Grouping  of  Shops  in  One  Building lii'i 

Heat   Treatment   of   Alloy   Steels 101 

Abuse  of  Plate  in  Boiler  Shop 101 

Foreign   Superheater  Inventors  Active 101 

2-6-6-2  Type  Locomotives  with  Articulated*  Boiler,  A.,  T.  Jv  S.    F.   Ry.  102' 

Fourth  Annual  Apprentice  Instructors'  Conference,  N.   V.   C.  Lines..  105 

Federal   Locomotive   Boiler  Inspection   Bill lOG 

Development  of  the  High  Duty  Lathe 107' 

Standardization   of   Chilled   Wheels IDS 

Vertical   Horizontal   Milling   Machine Ill* 

Motor   Driven   Bolt   Cutter 112* 

A  General  Layout  for  Modern  Locomotive  Repair  Plant 113* 

P.  R.  R.  Reduces  Fire  Losses 114 

Solid   Adjustable   Die   Head 114 

Horizontal    Boring,    Drilling  and   Milling   Machines 115* 

Pennsylvania's   Relief   Fund   System 115 

Hot  Saw  and   Burring  Machine IIG* 

Passenger  Traffic  on  the  Ilarriman  Lines IIG 

Back  Geared  Crank  Shaper,   Motor  Drive llG* 

Railroad    Clubs 117 

Personals US 

Catalogs     llg 

Notes    11)) 

Card    Index    120 


BOILER  INSPECTIOiN  LAW 


In  view  of  the  provisions  in  the  previous  bills  proposed,  there 
are  many  features  in  connection  with  the  new  Kcileral  locomo- 
tive boiler  inspection  law  that  will  be  viewed  with  satisfaction 
by  the  motive  power  departments.  For  one  thing  it  permits 
any  road  to  have  uniform  boiler  inspection  throughout  its  lines 
instead  of  being  subjected  to  as  many  different  rules  and  re- 
quirements as  there  are  States  traversed.  Again,  it  permits  a 
flexibility  of  required  inspections  so  that  they  can  be  suited  to 
the  conditions  in  various  parts  of  the  country,  and  in  the  third 
place  it  places  the  responsibility  of  inspection  upon  the  rail- 
road itself  and  not  upon  a  government  inspector.  The  govern- 
ment inspectors  are,  however,  given  ample  authority  to  protect 
every  decision  and  will  be  by  no  means  mere  figureheads,  but  on 
the  other  hand  the  railroads  are  well  protected  from  unjust 
action. 

It  is  required  that  each  railroad  shall  file  its  boiler  inspection 
rules  for  approval  with  the  Commission  and  that  upon  such  ap- 
proval these  rules  shall  become  obigatory  on  each  carrier.  It 
is,  of  course,  understood  that  the  rules  as  approved  are  in  the 
form  of  minimum  requirements  and  that  each  company  can 
make  them  more  stringent  if  it  desires.  It  would,  therefore, 
seem  advisable  to  have  a  united  action  of  all  companies  for  the 
purpose  of  adopting  certain  rules  for  boiler  inspection,  which 
would  act  as  minimum  requirements  for  all  and  could  be  easily 
adapted  to  the  special  conditions  in  each  case.  A  movement 
with  this  in  view  has  already  been  taken  by  the  Master  Me- 
chanics' Association.  The  committee  on  boilers  has  already 
prepared  a  proposed  set  of  rules  for  boiler  inspection,  that 
are  universally  applicable  as  minimum  requirements.  It  is 
strongly  urged  that  the  different  roads  adopt  these  rules  on 
that  basis  and  submit  them  for  approval  to  the  Interstate 
Commerce  Commission,  as  required  by  this  'aw.  These  rules 
are  in  such  form  as  to  be  suited,  without  alteration,  to  a  great 
majority  of  the  railroads  and  to  those  few  which  require  greater 
care  and  more  frequent  inspection  they  can  be  easily  altered  to 
suit.  If  uniformity  in  this  matter  can  be  brought  about  by  these 
means  it  will  not  only  be  of  great  assistance  to  the  Interstate 
Commerce  Commission  in  rendering  decisions  and  orders  after 
the  law  has  been  in  operation,  and  appeals  are  presented  to  it, 
but  ill  many  cases  it  will  mean  that  injustice  and  hardship  to 
the  railroads  will  be  avoided. 


GROUPING  OF  SHOPS  IN  ONE  BUILDING 


The  placing  of  all  the  shops  of  a  locomotive  repair  plant  in 
one  large  building,  as  has  been  done  at  the  Brewster  shops  of 
the  Wheeling  &  Lake  Erie,  has  advantages,  particularly  in  a 
small  shop  where  the  erecting  and  machine  shop  cranes  are  not 
used  to  their  full  capacity  and  can  satisfactorily  serve  the  black- 
smith and  boiler  shops  as  well,  but  from  an  operating  stand- 
point it  is  probable  that  few  shop  superintendents  will  advocate 
this  arrangement.  It  is  the  blacksmith  shop  that  is  the  source  of 
greatest  annoyance,  and  even  tliough  down-draft  furnaces  and 
the  greatest  refinements  in  blowers,  exhausters,  etc.,  are  em- 
ployed, it  is  impossible  to  prevent  the  obnoxious  gases  and  smoke 
from  escaping  and  diffusing  throughout  the  whole  building.  An 
atmosphere  thus  polluted  is  not  only  disagreeable  and  unhealthy, 
but  also  tends  to  corrode  the  bright  work  on  machines  and  tools 
and  to  reduce  the  value  of  the  excellent  natural  lighting  now 
generally  provided  in  machine  shops.  The  boiler  shop  is  not 
as  bad  an  offender  and  very  often  the  convenience  of  common 
crane  service  with  the  erecting  shop  more  often  offsets  the  ob- 
jectionable smoke  and  noise,  especially  at  points  where  heavy 
boiler  work  is  comparatively  infrequent.  While  there  is  no 
particular  objection  to  doing  the  tender  work  in  the  same  build- 
ing with  the  erecting  and  machine  shop  it  would  seem  better  to 
have  it  performed  in  a  separate  structure  located  near  the  en- 
trance track  to  the  shop. 

Of  course,  on  this  subject  it  is  foolish  to  attempt  to  lay  down 
any  set  rules  to  govern  all  cases  and  these  features  can  be  de- 
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lerniiiicd  only  :iiur  a  tliorough  understanding  of  the  local  con- 
iliiions.  Ill  spilo  nl  this,  however,  it  would  seem  advisable,  ir- 
respective of  the  size  of  the  plant,  to  locate  the  blacksmith  shop 
ill  parlicular  in  a  separate  structure  from  the  other  shops,  or  at 
least  111  separate  it  olT  with  partitions,  and  also,  if  (lossihle,  to 
have    llu-   boiler    shop   by    itself. 


HEAT  TREATMENT  OF  ALLOY  STEELS 


In  connection  witli  the  interesting  and  very  valuable  paper  by 
Henry  Southers  on  .Vlloy  Steels  for  Railroad  Use,  which  appears 
elsewhere  in  this  issue,  there  is  much  food  for  thought  on  the 
general  question  of  the  application  and  treatment  of  this  mate- 
rial, and  it  is  doubtful  indeed  if  any  previous  contribution  on 
the  subject  has  dealt  with  it  so  comprehensively  within  the 
somewhat  narrow  confines  to  which  the  author  has  limited  his 
analysis  in  this  instance. 

The  importance  of  the  consideration  as  applied  to  locomo- 
tives can  scarcely  be  overestimated.  As  pointed  out  by  Mr. 
Southers,  tlirough  the  entire  gamut  of  driving  axles,  tires,  con- 
necting rods,  crank  pins,  piston  rods,  frames,  springs  and  wheels, 
no  single  item  can  fail  to  be  benefited  in  increased  strength  and 
toughness  by  heat  treatment  properly  applied.  A  heat  treated 
steel  is  a  closer  knitted  steel;  there  are  fewer  cleavage  planes,  and 
less  chance  of  progressive  fissures  and  rupture,  qualities  which 
are  much  sought  after  by  all  users  of  metals  carrying  live  loads. 
The  impression  is  entertained  by  many  that  if  a  high  priced 
alloy  steel  be  purchased,  and  used  as  purchased,  that  full  value 
is  thereby  obtained.  The  author  of  the  paper,  however,  points 
out  this  belief  as  erroneous,  in  view  of  the  fact  that  there  is  no 
alloy  steel  that  will  yield  anywhere  near  the  benefit  that  will 
compensate  for  the  increased  cost,  unless  it  receives  intelligent 
lieat  treatment  at  some  stage  of  its  adaptation  for  use,  and 
that  an  alloy  steel  in  a  natural  condition  is  but  little  better  than 
a  good  plain  carbon  steel. 

In  his  advocacy  for  the  alloy  steels  in  locomotive  parts  Mr. 
Southers  deals  with  the  subject  at  some  length  and  in  a  man- 
ner most  convincing.  That  portion  in  particular  where  the  driv- 
ing tires  are  taken  under  consideration  presents  a  remarkably 
sound  and  strong  argument  in  favor  of  this  materia',  and  the 
same  reasoning  is  followed  with  equal  consistency  through  the 
remaining  locomotive  details.  Throughout  the  views  presented 
the  fact  is  made  clear  that  the  universal  use  of  alloy  steel  is 
not  advocated  in  this  construction,  and  in  fact  is  not  necessary 
where  the  design  of  the  parts  becomes  of  such  generous  pro- 
portions that  the   full  factor  of  safety  is  assured. 

The  paper  bears  the  impress  of  careful  study  and  prepara- 
tion and,  needless,  to  add,  of  absolute  familiarity  with  the  sub- 
ject. It  will  without  a  doubt  stimulate  new  thought  on  a  sub- 
ject which  has  not  received  its  full  measure  of  consideration, 
and  possibly  from  unfamiliarity  with  many  features  in  connec- 
tion therewith  on  whicli  this  interesting  paper  now  throws  much 
additional   light. 


ABUSE  OF  PLATE  IN  BOILER  SHOPS 


There  was  a  very  exhaustive  discussion  several  years  ago 
about  the  danger  of  flanging  or  working  on  steel  when  it  was 
at  the  brittle  temperature,  and  so  much  was  said  and  written  on 
the  subject  at  the  time,  together  with  the  notice  taken  by  the 
Railway  Master  Mechanics'  Association,  that  it  was  supposed  all 
railroad  boilermakers  had  stopped  the  practice.  Repeated  ob- 
servations since  that  time,  however,  convince  us  that  foreman 
boilermakers  are  not  even  aware  that  there  is  any  particular 
danger  in  working  steel  at  its  brittle  temperature,  or  even  that 
there   exists  a  brittle  temperature. 

While  it  is  not  expected  that  working  boilermakers  should 
know  the  science  of  their  business,  the  foreman  certainly  ought 
to  know  that  hammering  a  sheet  when  it  is  at  a  brittle  tem- 
perature  is   sure   to   produce  bad   effects   and   ought   not  to  be 


permitted.  This  also  recalls  the  i^ct  that  hand  flanging  of 
boiler  sheets  is  not  by  any  means  obsolete.  More  than  one  road 
now  prominently  in  mind  is  absolutely  devoid  of  a  Hanging  press, 
and  doing  practically  all  of  its  heavy  boiler  repair  work  with- 
out outside  assistance.  There  is  not  much  room  for  dispute 
in  the  assertion  that  when  this  work  is  done  in  a  hydraulic  press 
the  operations  arc  so  quickly  performed  that  the  sheet  is  in 
no  danger  of  falling  below  the  proper  temperature.  If  a  rail- 
road company  cannot  aflford  to  purchase  a  suitable  press,  those 
in  charge  should  have  their  flanging  done  in  a  shop  equipped 
with  modern  boiler  making  appliances. 

It  at  times  occurs  to  us  that  master  mechanics  and  general 
foremen  might  watch  the  rough  practices  of  the  boiler  shop  to 
rather  more  advantage  than  tliey  do.  One  of  the  immediate 
resultant  effects  would  be  a  decreased  number  of  boilers  with 
cracked  sheets.  The  fact  is,  however,  that  the  demand  for 
hurried  output  of  work  is  responsible  for  a  great  deal  of  the 
inferior  boiler  making  practices  which  cause  so  much  trouble 
and  annoyance  to  the  men  handling  and  caring  for  locomotives. 


FOREIGN  SUPERHEATER  INVENTORS  ACTIVE 


The  superheat  question  in  foreign  countries  is  at  present  in 
the  throes  of  a  most  extraordi.iary  development,  one  which,  to 
say  the  least,  is  not  devoid  of  certain  features  almost  akin  to 
absurdities.  Innumerable  patents  have  been  granted  and  applied 
for,  and  some  of  these  designs  represent  the  acme  of  what  may 
be  safely  called,  from  a  practical  standpoint  at  least,  freakish 
ingenuity.  That  they  are  ingenius  must  be  conceded,  and  also 
that  they  might  serve  the  purpose  for  which  intended,  but  their 
complication  is  such  that  the  actual  construction  would  prove  a 
serious  problem,  to  say  nothing  of  inaccessibility  so  far  as  re- 
gards maintenance. 

Although  the  majority  of  these  weird  devices  will  never  outlive 
the  paper  stage,  there  is  still  no  doubt  but  tliat  a  few  of  them 
at  least  will  attain  to  an  actual  existence  on  a  locomotive.  The 
managemei.t  of  railways  on  tlie  continent  of  Europe  are  cour- 
ageous experimenters,  which  fact  is  well  borne  out  by  a  review 
of  the  varied  boilers,  cylinder  arrangements  and  valve  gears 
which  are  now  being  so  extensively  tried  out.  They  will  take 
hold  of  the  superheater  with  even  greater  avidity,  as  it  is 
recognized  in  Europe  as  in  this  country  as  one  of  the  liveliest 
subjects  in  the  locomotive  world. 

Experimenting  as  conducted  abroad  is  on  a  most  elaborate 
scale.  If  a  device  survives  the  exhaustive  tests  which  are  invari- 
ably accorded  it,  and  becomes  incorporated  into  the  practice  of 
the  road  conducting  them,  then  it  can  be  safely  credited  with  the 
possession  of  unquestioned  merit.  Should  it,  on  the  other  hand, 
fail,  it  is  equally  safe  to  assert  that  it  will  never  be  heard  of 
again  from  the  same  quarter.  Along  this  line  the  suggestion 
may  be  to  the  point  that  it  would  be  well  for  American  motive 
power  management  at  large  to  keep  in  closer  touch  with  what 
is  going  on  abroad  than  has  been  their  practice  heretofore.  It 
may  not  be  that  anything  will  be  learned  thereby,  but  much  at 
least  can  certainly  be  saved  through  taking  advantage  of  these 
foreign  experiments. 

We  regard  the  present  superheat  test  on  the  London  and 
North  Western  Railway  as  one  of  the  most  important  which 
have  been  run  anywhere  in  recent  years.  A  superheat  and  a 
non-superheat  engine  of  equal  dimensions  were  constructed  espe- 
cially for  these  experiments,  and  the  results  therefrom  will 
determine  the  question  of  superheat  as  a  principle,  so  far  as 
that  railroad  is  concerned.  Furthermore  the  data  will  be  so 
complete  that  it  must  be  conclusive,  and  whether  influential  or 
not,  it  must  prove  of  unusual  interest  to  users  of  locomotives 
all  over  the  world.  In  this  instance  the  superheater  ,is  quite 
similar  to  the  Schmidt,  which  has  achieved  such  decidedly  good 
results  in  this  country  and  on  the  continent  of  Europe,  but  in 
reviewing  the  North  Western  results  it  would  be  well  not  to 
neglect  the  freaks  also.  There  will  be  enough  of  them  in  use 
abroad  before  long  to  create  instructive  entertainment,  to  say 
the  least,  even  if  endorsement  is  not  compelling. 


2-6-6-2  Type  Locomotives  with  Articulated  Boiler 


ATCIIlSnX,    TOI'KKA    \     SANT A     VV.     N  \1I.WAY. 


AMONG    40    MALLET     LOCOMOTI  \KS     KKCI^NTLV     (  ( IM  IMF.  ri';i  >    V.\    I'lll':   UALI  iWIN    LOCOMOTIVE  WORKS   FOR 
THE   ATCHLSON,  TOPEKA  S:   SANTA    !•  K   RAILWAY    iW'V    WERE    Ell  TED    Wmi    FLEXIBLE    OR    ARTICU- 
LATED   liOILERS,   ONE.   ILWINIl   THE  BALL  AND   SOCKET   JOLNf   AND   THE   OTHER   A    BELLOWS 

TYPE    OF    CONNECTION.* 


In  igop  the  Santa  Fe  received  from  the  Baldwin  Locomotive 
Works  four  Mallet  compound  locomotives ;  two  of  these  were 
of  the  4-4-6-2  type  with  73-in.  drivers  and  were  intended  for 
passenger  service. t  The  other  two  were  of  the  2-8-8-2  type  with 
63-in.  drivers  for  the  heaviest  class  of  freiglit  service. t  Ex- 
perience with  these  locomotives,  together  with  the  service  of 
nearly  150  fast  freight  engines  of  the  2-6-2  type,  which  have 
been  in  use  since  IQ02,  has  led  that  company  to  place  an  order 
with  the  Baldwin  Locomotive  Works  for  40  Mallet  locomo- 
tives of  the  2-6-6-2  type.  At  its  own  shops  in  Topeka  the  com- 
pany combined  two  of  the  Prairie  type  freight  engines  into  a 
Mallet  for  experimental  purposes  and  is  now  engaged  in  con- 
verting 14  of  the  same  type  into  Mallets  1>}  tlie  additinn  nf  cnm- 
plete  new  front  units. 


*  Record    No.    69    recently    issued    by    the    Baldwin    Locomotive    Works    is 
given   up  to  a  description   of  these   designs. 

t  See   American    Engineer.    Dec,    1909,   page   475. 


Of  the  40  from  the  Baldwin  Locomotive  Works  two  are  pro- 
\i(led  with  flexible  boilers — each  having  a  different  arrange- 
ment at  this  point,  one  being  on  the  ball  joint  principle  and 
the  other  with  a  Iiellows  arrangement.  Willi  the  exception  of 
tile  arrangement  of  the  superheater  and  reheater  and  the  neces- 
sary changes  in  the  steam  pipes,  these  locomotives  are  the  same 
as  those  with  the  rigid  separable  boiler.  The  engines  have  24 
and  38  by  28-in.  cylinders,  69-in.  drivers,  carry  220  lbs.  of  steam 
and  are  fitted  for  burning  coal.  The  theoretical  tractive  eiTort 
is  61,500  lbs.  working  compound.  They  all  have  the  Jacobs- 
bchnperl   firebox   and   Buck-Jacobs  superheaters  and  reheaters.f 

1  he  ,?8  locomotives  with  rigid  boilers  have  two  steam  domes 
on  the  evaporative  section  of  the  boiler,  in  addition  to  an 
au.xiliary  dome  for  safety  valves  and  whistles.  Twenty-eight  of 
the   locomotives   have   a   straight   type   of  boiler   and    10   of   the 


J  See  .'Vmeruan  Engineer,  Mar.,  1909,  page  106;  Dec,  1909,  page  480. 


-6  6-2    TYPE    LOCOMOTIVK     WITH     RIGID     SEP.\EAI!l.l-; 


*-^^^s>^. 


LOCOMOTIVE    WITH    BELLOWS    TYPE    .\RTICULATE1I    BOILER. 


LOCOMOTIVE    WITH     BALL    JOINT    TYPE    .^RTICUL.'VTEn    BOILER. 
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conical.  Exptricncc  with  this  type  of  firebox  and  boiler  has 
shown  the  desirability  of  taking  the  steam  from  a  point  as  near 
the  firebox  as  possible,  and  since  it  was  desired  to  have  an 
external  steam  pipe  between  the  throttle  and  superheater  two 
domes  were  cmplnyed.  The  forward  one,  however,  is  simply  a 
throttle  chamber  and  is  separated  from  the  boiler  by  a  horizontal 
plate.  The  steam  enters  the  rear  dome,  passes  throu!;h  a  piece 
of  netting  which  assists  in  catching  the  suspended  water,  and  is 
then  conveyed  forward  through  two  5-in.  pipes  to  the  forward 
dome,  where  it  cnteR  the  throttle  valve.  This  valve  is  designed 
to  take  steam  from  the  top  only.  The  dry  pipe  then  passes  out 
through  the  front  of  the  dnnic,  and  has  a  flange  wliich  is  riveted 
to  the  dome  on  the  inside,  tlie  joint  being  made  tight  by  a  copper 
gasket.  This  pipe  is  fitted  with  a  slip  joint  and  leads  forward 
along  the  top  center  line  of  the  boiler,  entering  the  superheater 
at  a  point  just  ahead  of  the  separable  joint  in  the  boiler  shell. 
This  combined  superheater  and  reheater  occupies  the  full  section 
of  the  boiler  shell  at  this  point  and  therefore  the  entrance  to  it 
is  made  through  a  ground  joint  on  the  top  of  the  shell.  The 
steam  on  leaving  the  superheater  passes  out  through  two  pipes 
on  the  underside  of  the  boiler  shell  and  is  conveyed  back  to  the 
high  pressure  steam  chest.  These  pipes  are  fitted  with  slip 
joints  with  packed  glands  and  are  arranged  to  be  easily  separated 
since  they  pass  the  separable  joint  of  the  boiler.  The  exhaust 
from  these  cylinders  passes  through  similar  pipes  to  the  bottom 
of  the  reheater  and  after  passing  through  this  enters  the  flexible 
receiver  pipe,  which  has  a  vertical  slip  joint  connection  with 
the  steel  casting  reinforcing  the  bottom  of  the  reheater  outside 
the  boiler  shell  and  a  ball  joint  just  beyond  the  elbow.  There 
is,  of  course,  the  usual  ball  joint  at  the  low  pressure  cylinders 
and  the  arrangement  of  pipes  at  this  point  is  the  same  as  pre- 
viousy  used  by  this  company. 

.\bead  of  the  reheater  there  is  a  combustion  chamber  with 
the  manhole  in  the  top  center  line  of  the  boiler  and  ahead  of 
this  is  the  feed  water  heater,  which  occupies  the  full  section 
of  the  boiler  shell  and  has  340  214-in.  tubes,  7  ft.  8  in.  long, 
giving  a  heating  surface  of  1,516  sq.  ft.  The  superheating  sur- 
face is  300  sq.   ft.  and  the  reheating  surface  650  sq.  ft. 

The  high  pressure  cyhnders  arc  independent  castings  bolted 
to  the  double  front  rails  of  the  rear  frame.  The  valves  are  13 
in.  inside  admission  piston  valves  with  cast  iron  bodies  and  L 
shaped  packing  rings  sprung  on.  The  cylinders  are  placed  88 
in.  between  centers  and  the  steam  chests  are  at  100  in.  centers, 
which  permits  the  Walschaert  valve  gear  to  all  be  placed  prac- 
tically in  the  same  vertical  plane.  Since  the  main  rods  are 
connected  to  the  second  pair  of  wheels  a  very  compact  arrange- 
ment of  valve  motion  has  been  designed,  with  the  link  and 
reverse  shaft  mounted  on  the  guide  yoke.  The  low  pressure 
cylinders  are  also  independent  castings  bolted  either  side  of 
the  steel  box  casting,  which  constitutes  part  of  the  front  frame 
system,  this  being  the  usual  construction  of  these  builders.  A 
compressed  air  power  reversing  mechanism  is  used,  being  of 
the  Ragonette  type,  which  has  been  applied  to  a  large  nurabei 
of  I^Iallet  locomotives,  usually,  however,  operated  by  steam. 

In  respect  to  the  frames,  which  are  of  steel,  the  arrangement 
of  the  articulated  joint  and  other  features,  these  locomotives 
present  no  novelties.  In  accordance  with  the  latest  practice  of 
the  builders  the  vertical  hanger  bolts  customarily  used  at  the 
articulated  connection  for  equalizing  the  loads  on  the  front  and 
rear  frames  have  been  omitted  and  the  rails  of  the  rear  frame 
are  extended  forward  between  the  upper  and  lower  rails  of  the 
front  frame  and  a  slight  amount  of  vertical  clearance  is  pro- 
vided. Any  transference  of  load  at  this  point  is  then  effected 
by  actual  contact  between  the  frames. 

It  is  the  two  locomotives  fitted  with  flexible  boilers  that 
present  the  source  of  greatest  interest.  The  long  overhang  of 
the  rigid  boiler  on  sharp  curves  of  course  disturbs  the  center 
of  gravity  of  the  whole  locomotive  decidedly  and  increases  the 
clearance  in  some  cases  to  a  considerable  extent.  It  has,  there- 
fore, been  thought  advisable  by  the  Santa  l<e  to  experiment 
with  the  possibilities  of  a  flexible  boiler  in  which  the  front 
section  would  be  rigidly  attached  to  the  front  group  of  frames 
and  move  with  them.     This   joint   is   placed   in   the   combustion 
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chamber  just  ahead  of  the  high  pressure  cylinders  and  two 
arrangements  are  being  experimented  with.  Since  this  joint  is 
located  somewhat  ahead  of  the  articulated  connection  between 
the  frames,  it  is  subjected  to  a  combination  turning  and  sliding 
motion,  and  therefore  consists  of  a  double  ball  joint  and  a  slip 
joint  on  one  locomotive  and  a  bellows  arrangement  of  flexible 
steel  rings  which  permit  universal  motion  in  the  other  example. 
In  the  latter  case  the  joint  is  composed  of  60  rings  of  high 
carbon  steel,  having  a  thickness  of  No.  14  wire  gauge,  each 
ring  being  10  in.  wide  and  having  an  outside  diameter  of  yiVi 
in.  They  are  made  with  a  set  so  that  when  joined  together 
they  remain   a  series  of   V  shaped  joints.     The  adjacent   rmgs 


section,    which    makes    it    necessary    to    have    flexible    joints    on 
the  exhaust  pipes  from  the  high  pressure  cylinders  only. 

The  front  boiler  section  is  made  somewhat  longer  and  is 
secured  to  a  low  pressure  saddle,  that  is  mounted  on  top  of  the 
steel  casting  containing  the  steam  passages  which  is  arranged 
about  the  same  as  in  the  rigid  boiler  engines.  The  rear  of  this  sec- 
tion of  the  boiler  is  supported  on  the  waist  bearer  and  is  allowed 
a  limited  amount  of  longitudinal  movement  on  the  frames  for 
expansion.  To  assist  in  holding  the  boiler  sections  in  align- 
ment a  centering  device  has  been  placed  on  each  side  at  the  hori- 
zontal center  of  the  boiler,  the  construction  of  which  is  clearly 
shown  in  the  illustration. 


DETAIL    OF    DALL    JOINT    IN    ARTICULATED    BOILER. 


are  riveted  together  on  the  inside  and  bolted  on  the  outside. 
Inside  of  the  joint  there  is  a  cylindrical  drum  44  in.  in  diameter, 
which  is  riveted  to  the  rear  boiler  section  and  extends  beyond 
the  joint,  so  as  to  prevent  the  lodgement  of  cinders  in  the 
crevices  between  the  rings. 


ARRANGEMENT    OF    BELLOWS     CONNECTIONS. 

On  these  locomotives  tlie  superheater  and  reheater  arc  separ- 
ate both  from  each  other  and  the  boiler  shell,  being  of  practically 
the  same  arrangement  as  has  been  in  service  on  this  road  on 
the  Mallet  passenger  locomotives  mentioned  above.  The  super- 
heater is  iu  the   rear  section  and  the   reheater  in  the   forward 


On  these  boilers  the  dry  pipe  is  internal  and  the  connections 
between  the  superheaters  and  high  pressure  cylinders  are  also 
made  inside  the  boiler  shell.  The  exhaust  from  tlie  high  pres- 
sure is  carried  through  a  pair  of  horizontal  pipes  fitted  with  ball 
and  slip  joints  which  terminate  in  the  cast  steel  waist  bearer 
that  spans  the  front  frames  and  supports  the  rear  ends  of  this 
section  of  the  boiler.  From  the  reheater  the  steam  is  carried 
forward  by  a  large   single   pipe   inclosed   in   the   flue   located   at 


CENTERING    DEVICE    ON    ARTICULATED    BOILERS. 

the  top  of  the  feed  water  heater  and  is  carried  down  to  the 
connection  in  the  low  pressure  cylinder  casting  by  a  single  pipe. 

It  will  be  noted  that  because  of  the  elimination  of  flexible 
connections  to  and  from  the  low  pressure  cylinders,  that  the 
numlier  of  ball  and  slip  joints  in  this  locomotive  is  less  than 
those  with  the  rigid  boiler.  As  opposed  to  this,  however,  it  is 
necessary  to  have  flexible  connections  in  the  injector  pipe  and 
in  the  feed  water  connection  between  the  heater  and  the  rear 
section  of  the  boiler.  These  are  made  of  sections  of  metallic 
hose  of  the  proper  size. 

In  the  boilers  built  at  the  company's  shop  they  use  on  the 
Cdinbinalion  of  the  two  old  locomotives  a  ball  joint,  which  is 
placed  directly  above  the  frame  joint,  which  in  turn  is  equi- 
distance between  the  two  adjacent  driving  axles.  This  simplifies 
(he  ball  joint  to  a  considerable  extent,  making  it  necessary  to 
have  but  a  single  spherical  section  in  addition  to  the  slip  joint. 
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The  general  dimensions,  vveiglits  and  ratios  of  llic  locomotives 
with  the  articulated  boilers  are  given  in  the  follovvnig  table  : 

GENERAL    DATA. 

Gauge ■!    ft.    S'/i    in. 

Service     I'lciglit 

Fuel , Bit.    coal 

Maximum    tractive    effort 61,500  lbs. 

Weight    in    working    order :t02,y00  lbs. 

Weiglit    on    drivers 317,300  lbs. 

Weight    on    Ictding    truck 29,000  lbs. 

Weight    on    tr.-iiling    truck 40,000  lbs. 

Weight   of  engine   and  tender   in   working   order 562,000  lbs. 

Wheel   base,   driving    37   ft.    10   in. 

Wheel  base,   total 66   ft.   5   in. 

Wheel  base,  engine  and  tender 89  ft.  3  in. 

RATIOS. 

Weight  on  drivers  ~  ma.\.   tractive  elTort 5.16 

Total    weight  -H   max.   tractive   effort 6.39 

Max.  tractive  effort  X  diam.  drivers  -j-  evaporating  heating  surface.  .1175.00 

Totalevaitorating    heating    surface    -j-    grate    area 69.00 

Firebo.x   heating   surface   -t-   total    heating  surface   per  cent 6.48 

Weight  on   drivers  -z-  total   evaporating  heating   surface 88.00 

Total    weight   -^   total   evaporaitng    heating   surface 108.20 

Volume  equivalent  simple  cylinders,   cu.   ft 20.60 

Total    evaporating    heating    surface    -f-   vol.    cylinders 176.00 

Grate    area   -7-    vol.    cylinders 2.54 

CYLINDERS. 

Kind     Compound 

Diameter 24   and   38   in. 

Stroke    28   in. 

VALVES. 

Kind     Piston 

Diameter    13  in. 

Lead,    constant J4    in. 

WHEELS, 

Driving,    diameter   over    tires 69  in. 

Driving,    thickness   of   tires 3J^  in. 

Driving  journals,   main,   diameter   and   Kngth 10x12  in. 

Driving  journals,   others,   diameter   and   length 9.xl2  in. 

Engine    truck    wheels,    diameter 31 J4  in. 

Engine    truck,    jouinals    6J^xi2    in. 

Trailing    truck    wheels,    diameter 40  in. 

Trailing  truck,  journals 8x14  in. 

BOILER. 

Style     Straight 

Working    pressure 220    lbs. 

Outside  diameter   of  first  ring 70  in. 

Firebox,    length    and   width 1194^x63^i   in. 

Firebox  plates,  thickness. .  Sides  &  crown,  5-16  in.;  back,  f^  in. ;  tube,  9-16  in. 

Tubes,  number  and  outside  diameter 204 — 254    in. 

Firebox,  water  space F.  &  B.,  5  in.;   S.,  5J4   in. 

Tubes,   length 19   ft.   7   in. 

Heating  surface,   tubes 3,376  sq.   ft. 

Healing   surface,   firebox 234   sq.    ft. 

Heating  surface,  total  evaporaitng 3,5lb  sq.   ft. 

Superheater  heating  surface 390  sq.   ft. 

Feed  water  heater  tubes — No.  &  dia 322 — 2%    in. 

Feed  water  heater  tubes,  length 9   ft.   10  in. 

Feed  water  heater,  heating  surface 1,893  sq.   ft. 

Reheater,   heating  surface 719   sq.    ft. 

Grate    area o2.5   sq.    ft. 

Smokestack,    height    above    rail 186  in. 

Center   of    boiler    above    rail 107  in. 

TENDER. 

T.-!nk     Waterbottom 

Frame 12    in.    channels 

Wheels,   diameter    34}4   in. 

Journals,    diameter    and    length 5J4xlO  in. 

Water    capacity 9,000    gals. 

Coal   capacity 12    tons 


FOURTH  ANNUAL  APPRENTICE  INSTRUCTORS' 
CONFERENCE 


NEW    YORK    CENTIvaL    LINES. 


The  fourth  annual  conference  of  the  apprentice  instructors  of 
the  New  York  Central  Lines  was  held  at  the  Grand  Central 
Terminal,  New  York,  on  January  27,  191 1.  All  of  the  appren- 
tice instructors,  numbering  22,  from  the  ten  shops  on  the  system 
where  schools  are  maintained,  were  present.  C.  W.  Cross,  super- 
visor of  apprentices,  assisted  by  Henry  Gardner,  assistant  super- 
visor, had  charge  of  the  meeting.  A  number  of  general  officers 
from  the  system  were  present,  among  them  being  the  follow- 
ing: J.  F.  Deems,  general  superintendent  of  motive  power; 
F.  E.  McCormick,  division  superintendent;  F.  W.  Brazier,  super- 
intendent of  rolling  stock,  and  E.  B.  Katte,  chief  engineer  of 
electric  traction.  Among  the  guests  were  G.  M.  Basford,  as- 
sistant to  the  president  of  the  American  Locomotive  Company; 
W.  L.  Davis,  apprentice  instructor  of  the  Santa  Fe,  and  W.  B. 
Russell,  director  of  the  Franklin  Union,  Boston,  Mass. 

The  meeting  was  opened  with  an  address  by  G.  M.  Basford,  who 
spoke  on  the  subject  of  "The  New  Apprenticeship."  Mr.  Bas- 
ford briefly  outlined  the  conditions  which  surrounded  an  ap- 
prentice boy  of  20  years  ago  and  stated  that  it  is  not  surprising 
that  kind  of  an  apprenticeship  was  a  failure.  He  pointed  out 
the  wonderful  differences  of  the  present  systems,  as  illustrated 
by  the  New  York  Central   Schools,  and  stated  that  he   did  not 


believe  that  if  the  work  is  continued  along  its  present  lines, 
it  can  possibly  fail  to  accomplish  the  results  desired.  He  pointed 
out  to  the  instructors  present  the  peculiar  advantages  which  they 
have  and  also  the  peculiar  responsibility  resting  upon  them. 
They  labor  under  an  almost  ideal  condition,  as  concerns  the 
pupil  and  teacher,  and  have  much  more  control  over  and  in- 
fluence on  the  whole  future  of  their  pupils  than  do  any  other 
class  of  teachers. 

Speaking  along  these  lines,  Mr.  Basford  closed  his  address 
with  the  following  paragraphs : 

You  aic  dealing  with  hoys  in  the  most  impressionable  age  of  their  lives. 
They  are  at  the  age  when  the  influences  of  home,  of  the  church  and  of  the 
public  schools  are  likely  to  be  weak  or  allogelher  wanting.  The  boys  arc 
perhaps  away  from  home,  but  if  at  home  they  are  drifting  rapidly  toward 
manhood  and  arc  forming  the  habits  of  their  lives  as  to  thought  as  well  as 
in  the  occupation  of  their  hands.  They  are  about  to  establish  their  ideals 
and  select  companions  whose  influence  is  likely  to  last  throughout  their 
lives.  In  short,  they  are  embryo  citizens  beginning  to  realize  the  independ- 
ence which  comes  from  earning  their  own  living.  At  this  stage  you  are 
thrown  in  contact  with  them  more  closely  than  is  any  other  human  influ- 
ence. You  may  impress  them  with  your  own  personality,  your  own  ideas, 
outlook  and  hopes,  you  may  bring  before  them  standards  which  they  will 
adopt.  You  may  not  do  any  of  these  things.  Your  influence  d;;pend.-  very 
largely  on  your  own  personality,  your  knowledge  of  boys  and  boyhood 
and  your  ability  to  acquire  close  proximity  to  their  lives.  Perhaps  you 
may  not  realize  the  importance  of  this  contact,  but  it  seems  reasonable  to 
expect  that  if  you  can  get  upon  such  close  footing  with  them  that  they 
will  trust  you  with  their  troubles,  ask  your  advice  and  take  you  into  their 
confidence,  you  will  be  able  to  mold  their  future  to  a  very  large  extent. 
Do  you  appreciate  your  responsibilities  in  this  direction? 

Nothing  is  to  be  feared  from  the  influence  of  any  man  skilled  with  his 
hands  and  developed  in  his  mind  for  independent  thought  and  action,  bul 
much  is  to  be  feared  from  a  large  class  of  workmen  skilled  or  unskilled 
who  allow  others  to  think  for  them  and  who  are  morally  weak  in  that  they 
will  not  act  with  the  courage  of  their  own  convictions.  It  seems  to  me  that 
the  greatest  problem  before  the  instructors  of  apprentices  to-day  lies  in  ihal 
part  of  the  work  which  has  to  do  with  conscience  and  citizenship,  and  that 
in  this  direction  lies  the  greatest  opportunity  for  apprenticeship  develop- 
ment. In  this  lies  your  greatest  responsibility.  If  you  do  not  realize  it 
you  fail  to  accomplish  the  greatest  of  all  the  objects  lying  before  you. 

A  great  deal  may  be  accomplished  through  apprentice  organizations, 
debating  clubs,  athletic  teams  and  other  influences  which  tend  to  develop 
individual  initiative  in  connection  with  the  team  work  idea.  Boys  need 
to  manage  something  to  develop  self-government  in  order  to  realize  that 
the  world  has  a  right  to  expect  them  to  take  their  places  in  the  human 
organization  of  life  in  general  and  in  order  that  they  may  become  self- 
reliant  units  in  that  organization. 

Summing  up  I  would  like  to  lay  before  you  three  facts:  You  are  work- 
ing under  ideal  conditions  as  to  the  relationship  between  instructor  and 
pupil.  This  relationship  renders  it  possible  for  you  to  exert  most  powerful 
influences  over  the  character  and  the  future  of  your  students.  The  most 
vital  object  of  this  whole  movement  is  to  produce  men,  American  workmen, 
skilled,  resourceful,  honorable  men,  men  prepared  and  inclined  to  fulfdl 
their  obligations. 

F.  H.  Colvin,  managing  editor  American  Machinist,  spoke 
briefly  on  the  subject  of  "The  Conservation  of  Workmen,"  draw- 
ing attention  to  the  fact  that  nearly  all  the  States  are  paying 
considerable  attention  to  the  problem  of  compensation  for  in- 
jured workmen.  He  pointed  out  how  the  apprentice  instructors 
could  do  very  much  to  reduce  the  possibility  of  injury  through 
proper  training  of  apprentices  and  in  this  way  help  reduce  the 
economic  loss,  both  to  the  individual  and  the  community,  that  is 
always  present  in  the  case  of  a  serious  injury  to  a  workman. 

J.  F.  Deems  complimented  the  instructors  present  most  highly 
on  what  they  have  done  and  what  they  are  now  doing.  Mr. 
Brazier  and  Mr.  Katte  also  spoke  briefly  to  the  same  point. 

In  opening  the  conference  Mr.  Cross  spoke  in  part  as  follows: 

It  is  gratifying  to  know  that  there  are  now  at  least  twelve  railways  in 
the  United  States  where  a  systematic  course  of  apprentice  instruction  is 
being  pursued  with  marked  success.  Skilled  instructors  are  leading  the 
young  mechanics  through  graduated  courses  to  a  thorough  knowledge  of 
their  calling  and  the  results  are  so  far  most  encouraging.  The  important 
element  of  natural  selection  is  markedly  active  in  many  of  the  shops. 
Under  proper  instructions  it  is  speeedily  recognized  whether  the  young 
man  has  made  the  proper  choice  of  a  calling  or  not.  The  unfitted  are 
weeded  out  and  directed  to  other  fields.  The  moral  and  intellectual  tone 
of  the  student  apprentice  is  elevated.  Life  becomes  sweeter  and  higher  and 
nobler  when  the  difficulties  of  a  calling  are  illumined  by  intelligent  and 
kindly  instruction.  The  burden  of  labor  lies  lightly  on  the  shoulders  of 
the  studious  youth  who  can  call  the  gathered  wisdom  of  a  proficient  instruc- 
tor to  his  aid.  To  this  is  added  another  important  factor — that  the  amount 
of  work  or  output  of  the  apprentice  shows  a  marked  increase  where  there 
is  an  instructor.  Hence  the  apprentices  under  the  new  system  are  being 
better  paid,  with  the  result  that  instead  of  being  a  burden  on  their  parents 
or   guardians    during    their    apprenticeship,    the    young   mechanics    are    self- 
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supporting  from  the  beginning,  and  when  they  graduate  tliey  have  the 
proud  coniciousness  of  knowing  that  they  are  fitted  to  take  part  in  the 
world's  work  without  fear  or  favor. 

On  March  1,  1906,  the  apprenticeship  department  was  created  and  a 
few  weeks  later  the  work  was  well  started  at  nine  of  the  shops.  We 
have  completed  the  cycle  of  the  work  and  the  graduates  now  turned  out 
have  had  the  full  four  years  course  of  training.  The  courses  of  study  have 
been  revised  and  improved  and  specialized  to  fit  the  several  trades  in  a 
manner  that  has  met  with  the  approval  of  all  interested  persons.  Thi- 
graduates  are  used  to  good  advantage  in  the  service,  and  as  a  proof  of 
the  efEciency  of  the  training  system,  when  graduates  are  re-cmployed  as 
mechanics  at  the  completion  of  the  apprenticeship  they  are  given  a  generous 
rating,  and  in  many  cases  the  maximum  rate  in  the  trade  in  which  they 
are  re-employed." 

The  annual  statistical  report  presented  by  Mr.  Gardner  showed 
that  on  July  i,  1910,  there  were  617  apprentices  enrolled,  an  in- 
crease of  62  over  the  previous  year.  Fewer  apprentices  had 
been  discharged  than  any  previous  year,  showing  closer  attention 
to  the  .weeding  out  of  undesirable  material  during  the  si.x  months 
probationary  period. 

The  question  of  the  possibility  of  getting  the  standard  for 
apprentices  too  high  was  brought  up  for  discussion.  It  seemed 
to  be  the  consensus  of  opinion  of  the  speakers  that  high  school 
graduates  made  the  best  class  of  apprentices.  Mr.  Rauch,  draw- 
ing instructor  at  Oswego,  stated  at  the  conference  three  years 
ago  that  he  preferred  apprentices  froin  the  seventh  or  eighth 
grade  of  public  schools  to  those  who  had  had  a  high  school  edu- 
cation. He  now  stated  in  this  discussion  that  he  had  been  com- 
pelled to  change  his  mind  and  was  willing  to  take  all  the  high 
school  boys  he  could  get. 

On  the  subject  of  giving  prizes  for  particularly  good  work,  it 
seemed  to  be  the  consensus  of  the  meeting  that  it  would  be  un- 
wise to  institute  this  policy. 

The  importance  of  allowing  an  apprentice  to  develop  initiative 
and  self-confidence  as  far  as  possible  was  brought  out  in  the 
discussion  of  the  subject,  "Results  of  Modern  Apprenticeship," 
which  was  opened  by  F.  Deyot,  Sr.,  of  East  Buffalo. 

A  course  for  electrical  apprentices  was  outlined  by  C.  A. 
Towsley,  of  Elkhart,  which  aroused  considerable  discussion.  Mr. 
Russell  stated  that  the  results  in  Boston  seem  to  demonstrate 
that  successful  instruction  in  this  field  requires  the  use  of  elec- 
trical apparatus  in  a  laboratory  and  suggested  the  advisability 
of  equipping  an  instruction  car  with  such  apparatus  for  the  use 
of  all  the  shops  on  the  system. 

In  connection  with  the  discussion  on  the  subject  of  monthly 
reports  for  the  parents,  it  was  the  opinion  of  the  meeting  that 
some  kind  of  a  simple  report,  which  could  be  sent  to  the  parents 
each  month  indicating  the  standing  of  the  apprentice  in  his 
school  and  shop  work,  would  be  productive  of  good  results. 

Other  subjects  which  were  introduced  and  discussed,  included 
the  following :  "Laboratory  Work,"  "Walschaert  Valve  Gear," 
"The  Backward  Boy,"  "Loyal  and  Satisfied  Apprentices,"  "Re- 
sults" and  "Car  Builder  Apprentices." 

A  paper  prepared  by  one  of  the  apprentices  at  Oswego,  show- 
ing the  value  of  the  apprenticeship  instruction  as  seen  from  the 
standpoint  of  an  apprentice  himself,  was  read  at  the  meeting. 
Part  of  this  paper  is  given  below : 

Every  mechanic  expects  the  apprentice  to  "hop"  to  his  music;  eveiy 
apprentice  knows  the  mechanic  will  "kick"  to  his  tunc,  lor  the  mechanic 
has  no  time  for  the  "greeny."  The  only  man  who  understands  apprentice 
language  is  the  "angel,"  which  is  slang  for  shop  instructor,  but  it  is  no  -niss 
to  call  him  such,  for  without  him  the  greeny  would  never  grow,  but  would 
be  at  a  standstill  half  his  time.  Sometimes  we  wish  the  angel  was  twins, 
even   triplets  would  no   morer   than   meet  the   demand.     •     ♦     •     * 

The  rate  paid  a  first  year  apprentice  is  out  of  propotrion  to  his  needs; 
even  a  first  yearer  must  eat  like  a  man  and  dress  as  a  man  m  order  to 
work  like  a  man;  he  looks  like  a  man  and  feels  like  a  man  until  he  puts 
his  hand  in  his  pocket.  The  apprentice  who  clothes  himself,  buys  tools, 
carries  some  protection,  pays  apprentice  club  dues,  church  and  shop  collec- 
tions, is  obliged  to  pay  his  nearest  relatives  for  board,  washing  and  mend- 
ing in  "promisosry  notes"  (no  time  of  payment  specified),  must  be  blind  on 
the  girl  side  of  the  road  and  put  the  curb  on  a  growing  sociability.  All 
this  hurts;  it  might  be  called,  "apprentice  cramp";  it  squeezes  the  revjion 
of  the  short  rib  and  produces  imperfect  vision.  A  dime  looks  the  size  of 
a  car  wheel  and  it  makes  as  many  revolutions  in  his  pocket  as  one  going  a 
mile  a  minute  before  it  disappears  into  spend-land.  I  might  go  further  and 
say  it  leads  to  defective  hearing,  for  the  jingle  of  small  coin  is  so  sweet 
to  the  ear  that  many  a  fellow  adds  keys,  nails  and  tool  checks  to  swell  the 
sound  so  that  in  time  he  becomes  stone  deaf  to  the  ring  of  real  money. 
Apprentice  cramp  is  a  disease  that  carries  off  many  of  the  first  yearers  and 
deters   many   other   desirable    fellows   from   becoming   apprentices.      Another 


trouble  is  the  discovery  that  physically  he  is  not  adapted  to  the  trade  he 
has  started,  yet  rather  than  start  another  at  first  year  rate  he  drops  out. 
This  is  a  loss  to  the  railway  as  well  as  to  the  boy -and  it's  up  to  them  to 
remedy  it.  The  high  school  boy  of  to-day  is  more  inclined  to  mechanics 
than  ever  before  if  the  rate  paid  was  more  proportional  to  bis  wants. 

The  classroom  is  the  smoothing  iron  that  rubs  out  all  the  wrinkles  of 
discontent,  for  the  apprentice  looks  forward  to  these  hours  with  pleasure. 
"Up  to  the  college,"  has  almost  the  ring  of  "come  on  to  the  ball  game,"  and 
the  class  instructor  is  regarded  as  a  'dad'  by  all  the  boys.  Even  the  fellow 
who  went  in  with  a  sneer  goes  out  with  a  thank  you.  Next  to  the  school 
is  the  club;  here  the  apprentice  spreads  his  wings  for  his  first  flight  in 
oratory,  here  he  gets  used  to  hearing  his  own  voice  and  gets  over  the 
scare  of  the  sound  of  it,  here  he  also  sharpens  up  his  wits  for  defense  or 
his  tongue  for  attack  and  here  he  talks  railway,  reads  railway,  and  grows 
to  be  a  railroader. 


FEDERAL  LOCOMOTIVE  BOILER  INSPECTION  BILL 


The  substance  of  the  bill  which,  after  nearly  a  year  of  dis- 
cussion, hearings  and  investigation  of  the  subject,  passed  the 
Senate  on  January  10,  and  the  House  on  February  "  is  given 
below  : 

Section  I.     Applies  to  all  interstate  railways. 

Section  2.  From  July  i,  1911,  it  shall  be  unlawful  to  use  any 
steam  locotuotive  in  moving  interstate  traffic  unless  the  boiler 
and  appurtenances  are  in  proper  and  safe  condition  to  move 
traffic  without  unnecessary  peril  to  life  or  limb;  and  all  boilers 
shall  be  inspected  [by  the  roads],  in  accordance  with  rules  to  be 
prescribed,  and  be  able  to  withstand  tests  provided  by  such  rules. 

Section  3,.  The  President,  by  and  with  the  advice  and  consent 
of  the  Senate,  is  to  appoint  a  chief  inspector  of  locomotive  boil- 
ers (salary  $4,000)  and  two  assistant  chief  inspectors  (salary 
$3,000  each). 

Section  4.  The  chief  inspector  is  to  divide  the  country  into 
50  districts,  and  an  inspector  is  to  be  appointed  for  each  district; 
salary  $i,8oo,  with  $600  for  office  rent,  stationery  and  clerical 
assistance.  These  50  inspectors  are  to  be  appointed  by  the  Inter- 
state Commerce  Commission  after  competitive  examinations, 
according  to  the  rules  of  the  Civil  Service  Commission.  The 
chief  inspector  is  to  prepare  a  list  of  questions,  which,  when  ap- 
proved by  the  Interstate  Commerce  Commission,  is  to  be  used 
by  the  Civil  Service  Commission  as  a  part  of  its  examination. 

Section  5.  Each  carrier  shall  file  its  boiler  inspection  rules, 
which,  after  hearing  and  approval  by  the  commission,  shall  be 
come  obligatory  on  such  carrier.  If  the  rules  are  not  duly  filed, 
the  chief  inspector  shall  prepare  rules  for  that  carrier.  A  carrier 
may  change  its  rules  from  time  to  time,  on  approval  by  the  In- 
terstate Commerce  Commission.  The  general  rules  for  the  in- 
spectors are  to  be  prepared  by  the  chief  inspector  and  approved 
by  the  commission. 

Section  6.  Each  inspector  is  to  become  familiar,  so  far  as 
practicable,  with  the  boilers  in  his  district;  and  make  personal 
inspections  from  time  to  time  as  may  be  necessary  to  carry  out 
the  law  and  as  may  be  consistent  with  his  other  duties.  His  first, 
duty  shall  be  to  see  that  the  carriers  obey  the  law  and  repair 
defects  promptly.  Each  carrier  must  send  to  the  inspector  du- 
plicate sworn  reports  of  each  inspection  and  also  of  what  has 
been  done  to  repair  defects  found  by  inspection.  An  inspector 
finding  a  boiler  out  of  order  is  to  notify  the  carrier  in  writing 
and  thereafter  the  boiler  must  not  be  used  until  repaired.  Within 
five  days  the  carrier  may  appeal  to  the  chief  inspector  for  re- 
e.xainination  and  another  man  must  then  re-examine,  within  15 
days;  if  still  dissatisfied,  the  carrier  may  within  30  days  appeal 
to  the  commission,  which  may  overrule  the  inspector  or  the  chief 
inspector.  Pending  either  appeal,  the  inspector's  first  decision 
shall  stand. 

Section  7.  The  chief  inspector  shall  make  an  annual  report  to 
the  commission. 

Section  8.  Boiler  accidents  resulting  in  serious  injury  or  death 
must  be  forthwith  reported  in  writing  and  the  cliief  inspector 
shall  investigate  or  order  investigation.  Parts  of  damaged  boil- 
ers must  be  kept  so  that  they  can  be  seen  by  the  inspectors.  The 
commission  may  at  any  time  call  on  the  chief  inspector  for  a  re- 
port of  any  accident  and  may  publish  the  same  with  recommen- 
dations. Such  reports  must  not  be  used  as  evidence  in  suits  for 
damages. 

Section  9.     Penalty  for  violation  $100. 
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DEVELOPMENT  OF  THE  HIGH  DUTY  LATHE 


The  powerful  machine  shown  in  the  ilhistrntion,  designed  and 
built  by  tlie  American  Tool  Works  Co.  of  Cincinnati,  O.,  repre- 
sents the  latest  developments  in  high  duty  lathes,  and  in  power, 
range  of  work  and  convenience  is  an  advance  over  similar  sizes 
of  previous  design.  Some  idea  of  the  enormous  power  of  these 
lathes  may  be  gained  from  the  fact  that  for  motor  drive  the 
builders  recommend  a  20  h.p.  motor,  and  guarantee  tiic  machine 
to  work  without  strain  under  continuous  service  of  50  per  cent, 
overload  of  the  motor.  Although  these  lathes  arc  strictly  new  in 
design  they  are  by  no  means  still  in  the  experimental  stage,  as 
the  builders  have  installed  several  lots,  and  in  every  case  they 
have  exceeded  expectations. 

An  analysis  of  these  machines  is  replete  with  interest.  The 
severe  duty  required  of  a  lathe  of  this  size  has  been  given  most 
careful  study  and  every  vital  point  is  fully  developed.  The 
exceptional  solidity  of  the  machine  deserves  particular  mention, 
as  an  abundance  of  metal  is  used  just  where  it  is  needed  to 
insure    the    utmost    rigidity,    thereby    overcoming    practically    all 


A  constant  speed  motor  either  of  the  direct  or  alternating 
current  type  is  located  on  top  of  the  patented  geared  head, 
which  is  the  triple  geared  type,  and  is  connected  to  the  main  driv- 
ing shaft  through  spur  gearing.  Sixteen  spindle  speeds  are  ob- 
tainable through  a  medium  of  positive  clutches  and  slip  gears,  the 
clutches  being  of  the  selective  type  easily  engaged,  while  the 
teeth  of  the  slip  gears  arc  machine  rounded,  thus  causing  them 
to  slide  easily  into  mesh,  on  the  same  principle  as  many  auto- 
mobile transmission  gears.  The  gears  are  all  mounted  on  long 
bronze  sleeves  which  aie  oiled  by  means  of  eight  feed  oilers 
from  the  outside  of  the  head.  A  distinctive  feature  in  this  new 
design  is  the  fact  that  of  the  16  speeds  provided,  8  are  obtained 
directly  through  the  spindle  gear  and  the  other  8  through  the 
face  plate  drive.  It  will  be  recalled  in  this  connection  that  in 
the  usual  type  of  triple  geared  lathes  only  one-third  of  the 
speeds  are  obtained  through  the  face  plate  drive.  This  arrange- 
ment necessitates  using  the  spindle  gear  drive  for  a  great  deal 
of  heavy  turning  on  large  diameter  work.  In  the  case  of  the 
new  machine  under  consideration  this  is  handled  through  the 
face  plate  drive,  thus  relieving  the  spindle  of  the  enormous 
strain. 


NEW   AMERICAN   HIGH   DUTY  LATHE   WITH    MOTOR  DRIVE. 


chatter  and  vibration,  and  resulting  in  true,  smooth  work.  A 
minimum  of  power  is  wasted  throughout  the  drive  because  of 
the  reduction  in  the  number  of  running  parts,  together  with  the 
most  direct  form  of  drive  to  the  main  spindle  and  through  the 
feed  gears.  This,  coupled  with  excellent  lubrication,  insures  the 
highest  percentage  of  power  delivered  to  the  tool.  Steel  gears, 
which  are  liberally  distributed  throughout  the  machine  where 
experience  has  shown  them  to  be  necessary,  are  of  the  coarsest 
pitch  practicable,  and  cut  from  the  solid  with  special  cutters, 
no  range  cutters  being  used. 

The  lathe  bed  is  of  deep  section,  ex<;eptionaIly  heavy,  and 
thoroughly  braced  by  cross  box  girths  at  short  intervals  its  entire 
length,  a  construction  which  affords  a  degree  of  rigidity  suffi- 
cient to  resist  the  heaviest  cuts  without  vibration.  This  is  the 
American  Tool  Works  Co.'s  patented  drop  "V"  pattern,  which 
gives  great  additional  swing,  and  permits  of  deepening  the 
carriage  bridge  more  than  is  possible  with  the  "standard"  form 
of  bed.  The  bed  is  further  strengthened  by  a  web  cast  through 
the  center,  which  carries  a  rack  for  engaging  the  pawl  dropped 
from  the  tailstock.  The  "Vs"  are  large  and  accurately  scraped, 
and  the  wall  at  the  tailstock  end  is  cut  out  to  permit  of  slipping 
the  tailstock  off  without  taking  out  the  bolts.  The  gear  box  and 
lead  screw  bearing  are  seated  with  tongued  and  groove  fit, 
thereby  securing  accurate  and  permanent  alignment.  The  steel 
feed  rack  is  of  best  quality,  with  teeth  cut  from  a  solid  bar. 


The  fundamental  speed  changes  are  made  through  the  manip- 
ulation of  the  levers  on  front  of  the  headstock.  The  motor 
speeds  can  be  comparatively  high,  700  to  1,000  r.p.m.,  thereby 
keeping  down  the  size  as  well  as  the  first  cost.  All  of  the  speed 
changes  can  be  made  without  stopping  the  central  drive,  as  the 
machine  may  be  started  and  slowed  by  means  of  a  friction 
clutch  which  engages  and  disengages  a  driving  pulley  or  motor 
gear  from  the  shaft.  This  clutch  is  operated  by  lever  with  a 
very  sensitive  control,  thus  enabling  the  operator  to  quickly 
make  the  various  speed  changes.  The  positions  of  the  lever  for 
the  various  spindle  speeds  are  plainly  indicated  on  the  index 
plate  on  the  front  of  the  head.  This  plate  has  been  very  care- 
fully worked  out  and  every  lathe  operator  will  appreciate  its 
simplicity  and  the  ease  with  which  each  spindle  speed  is  obtained. 

One  of  the  most  notable  features  of  these  new  lathes  is  the 
rapid  change  gear  mechanism.  All  gears  at  this  point  are  of 
steel,  the  material  used  being  of  the  very  best  obtainable, 
either  of  bar  steel  or  drop  forgings.  The  mechanism  is  em- 
bodied in  a  self-contained  unit  carried  on  the  front  of  the  bed 
and  provides  32  fundamental  changes  of  threads  ranging  from 
one  to  14  per  inch.  In  addition  to  this  a  compound  quadrant 
gear  is  provided  on  the  end  of  the  bed  which  will  furnish  16 
additional  changes,  thus  affording  48  thread  and  feed  changes, 
ranging  from  one-half  to  28  threads,  including  145^2  pipe  thread, 
and  from  4  to  244  cuts  per  inch.    The  32  changes  in  the  box  are 
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all  obtained  through  the  medium  of  a  cone  and  tumbler  gear  furniture  cars  of  light  capacity,  the  weight  of  the  car  allows  a 

and  two  sliding  clutches  of  the  selective  type.    Anyone  of  these  higher  braking  power  in  total  than  corresponds  with  its  capacity, 

changes   may   be   instantly  obtained  while   the   machine   is   run-  It  is  of  e.xtreme  importance  that  the  capacity  of  the  wheel  should 

ning.    The  quadrant  mentioned  also  provides  means  for  obtain-  correspond  with  the  intensity  of  the  braking  power  of  the  car. 

ing  through  loose  gears  any  odd  rates  or  feeds  which  may  from  It  is  doubtful  if  one  wheel  in  a  million  would  break  in  ser- 

time  to  time  be  desired.     The  cone  gears  are  all  of  the  Brown  vice  if  applied  to  such  cars  as  we  may  reasonably  infer  are  speci- 

&  Sharpe  20°  involute  pointed  design  which  provides  an  excep-  fied  in  the  M.  C.  B.  recommendations  for  each  capacity.     It  is 

tionally  strong  type  and  greatly  facilitates  the  engaging  of  the  therefore  important  that  the  recommendations  be  closely  studied 

gears  while  running.  and  followed — they  are  as  follows: 

One   great   feature   of   this   quick   change   mechanism   which   is  Master    Car    Bl'iiders'    Recommended    Weights    of    Chilled    Iron    Car 

distinctively  superior  and  cannot  be   found   in  other  designs,  is      weight   of   wheel 625  lbs.  675  lbs.  725  lbs. 

that  which  eliminates  the  necessity  of  speeding  up  at  any  time       ;i>:le  capacity  22,000  lbs.      31.000  lbs.      38,000  lbs. 

■'  ,  Gross  load   88,000  lbs.     124,000  lbs.     152,000  lbs. 

for  any  of  the  different   feeds  or  threads.     The  coarse  threads      Deduct  car  capacity 00,000  lbs.      8S,000  lbs.    110,000  lbs. 

and  feeds  are  all  obtained  through  the  cone,  and  no  member  m  JTra^'p^l^^^-tVo  p'eV  c^ni::;:: :     II'.Z  Ibt      It'.Z  Ib^!      tlfZ  Ibli 

the    box    at    anv    time    runs    faster    than    the    initial    driving      — — —      „„„„„„.        ^  , ,    ,     ^ 

,           ,     ,  .                        .                               ,           ,           ■    i  Note. — 80,000-lb.   and  100,000-lb.  capacity  cars  calculated  at  10  per  cent, 

gear.    Ihe  value  of  this  construction  must  appeal  to  those  inter-  excess  load. 

ested  in  and  familiar  with  lathes.     The  index  plate  completely  Summary.       ^^^^^^^^^        Brake  Pressure. 

worked  out  is  in  full  view  of  the  operator  on  the  front  of  the      f.25-lb.  wheel  designed  for ss.ooo  lbs.  19,600  lbs. 

,      ,  ,  ,.  ,  ,     ..1  J  /-J         675-lb.  wheel  designed  for 124,000  lbs.  25  200  lbs. 

gear  box,  and  shows  the  exact  setting  tor  each  thread  or  teed.        as-lb.  wheel  designed  for 152.000  lbs.  29.400  lbs. 

The  detail  construction  of  the  head  is  of  much  interest,  and  The  brake  pressure  under  the  majority  of  equipment  is  70 
in  that  connection  the  point  is  very  important  that  all  driving  per  cent,  of  the  light  load  of  the  car,  and  using  this  as  standard 
is  done  either  through  short  shafts  or  through  sleeves,  there  vve  may  determine  the  brake  pressure  corresponding  to  each 
being  no  long  shafts  in  torsion  at  any  time,  thus  eliminating  all  wheel.  Heat  is  developed  through  brake  friction ;  therefore,  the 
possibility  of  binding  or  chatter.  All  gears  in  the  driving  mech-  brake  pressure  when  continuously  applied  represents  the  rate  at 
anism  are  of  unusually  coarse  pitch,  and  the  pinions  are  made  which  heat  is  being  developed,  other  things  being  equal,  and 
of  steel  cut  from  the  bar.  Another  very  important  point  in  therefore  brake  pressures  should  be  proportional  to  that  part 
connection  with  the  head  construction  is  the  elimination  of  all  of  the  wheel  which  resists  the  temperature  stresses — the  plate, 
loose  gears  from  the  spindle.  The  spindle  is  of  high  carbon,  The  question  arises  just  how  to  determine  the  relation  of  the 
hammered  steel,  accurately  ground,  and  has  a  hole  2%  in.  its  wheel  to  the  brake  pressure.  As  stated  above,  we  assume  that 
entire  length.  The  bearings  are  of  the  best  quality  phosphor  the  conditions  as  laid  down  by  the  M  C.  B.  Association  are  en- 
bronze,  and  equipped  with  sight  feed  oilers.  It  is  of  taper  form,  tirely  satisfactory,  and  by  considering  the  braking  strength  of  the 
a  construction  common  to  wheel  lathes.  The  only  gear  on  the  plate  to  vary  as  the  square  of  its  thickness,  and  its  strength  in 
same  spindle  with  the  driving  gear  is  set  close  against  the  front  tension  when  resisting  temperature  stresses  to  vary  directly  as 
spindle  bearing.  The  spindle  is  therefore  at  no  time  under  its  thickness.  Table  No.  i  was  prepared  for  and  published  by  the 
severe  torsional  strain.  This  feature  adds  greatly  to  the  life  Association  of  Manufacturers  of  Chilled  Car  Wheels, 
of  the  bearings  and  the  alignment  of  the  spindle.  Table  Ko.  1. 

There    are    other     features     worthy     of     mention     such     as     the  Thickness   of  Plates    Required   in   Cast   Iron    Wheels   lo   which    Brakes    Are 

.  .  Applied. 

ability    to    draw    the    rack    pinion    from    the    feed    rai-k    when  Thickness  of                                Thickness  of 

cutting    threads,    the    impossibility    of    simultaneously    engaging  Cros's'Load             Reqi'r^edln             sS'ing         Added"toTake      ThSe^ss 

the    feeding   and    screw    cutting    mechanism,    the    fact   that    all  ^    °l    ,             Each  wheel  to           Power               Care  of                 of 

...                            *  S  Wheels.                Safelv  Carry               of  Car.              Temperature             Tread. 

gears  and  pinions  m  the  apron  are  of  steel,  cut  from  the  solid  the  "Load.                                      Stresses. 

•.t_              •    1          ti             1        J         J          J                  J       ^     1              1      1     e^  Pounds.                        Inches.                    Pounds.                    Inches.                Inches. 

With    special    cutters;   hardened   and   ground   studs    and   shafts,  40,000                       .36                    12,500                   .16 

and  the  extra  heavy  carriage  which  is  13  in.  wide  and  unusu-  ^S'°!!S                       ■"                    J5'2il2                   It                  i"in 

DU.OUU  .4&  17,000  .2*  l.oo 

ally  deep.     Since  a   lathe  of  this   size  requires   easy  access  to  70,000                       .48                    20,000                   .25                   — 

.    .       ,                 .,,                    ,    J              ,.             .,    .                 .,  80,000                                .62                            22,500                          .28                          1.62 

crane  service  and  is  frequently  operated  overtime,  it  is  consid-  90,000                       .55                    25^000                  .31 

cred   the  best  practice  to   provide    for    individual   motor   drive.  no'ooo                       "eo                    so'ooo                  '3*                   ^.■^.^■ 

The  lathe  is  then  a  complete  unit  and  can  be  operated  at  any  i2o!ooo                       .63                    32!50o                  .41                   1.87 

....                 ■          ,u               .1                          ,       ^        T^       I  130.000                                .65                            35,000                          .44 

time   without   running  the   central   power   plant.     It   also   over-  140,000                       .68                    37,500                   .47                   2.0U 

comes  the  difficulty   of  drive   experienced  when  the  machine  is  Jeo'ooo                       '73                    42'500                   is                   212 

to  be  located  far  from  the  line  shaft  or  in  places  where  it  is  not  170,000                        .75                     45,000                    .55                    — 

^.      ,             ,      •■,.•,    ,,  180,000                                .77                            47,500                          .59                          2.25 

practical  or  desirable  to  install  one.  190,000  .79  50,000  .62  

200,000  .81  62,500  .66  2.37 

— ^  210,000             .84            55,000           .69 

220,000  .86  57,500  .72  2.50 

230,000  .87  60,000  .75 

STANDARDIZATION  OF  CHILLED  IRON  GAR  ^W                      j?                    «|;^°»                   :^?                   ^-.^ 

WHEELS*  Table  No.  2. 

Weights    of    Various    Diameters    of    Wheels    with    uifterent    Thicknesses    of 

Plates. 

Weight  of  Wheels. 

During  the  year  1909  the  M.  C.  B.  Association  recommended  Thickness 

„„,,,.,                  •    ui.        r     1.-11    J   ■               1.      1         ■        lu      £,,  1U  of  Plates           36  in.             33  in.             30  in.             28  in.             26  in.             24  in. 

as  Standard  three  weights  of  chilled  iron  wheels,  viz.,  the  62S-lb.  ;„  inches.        Diam.         Diam.         Diam.          Diam.         Diam.         Diam. 

for  cars  of  6o,ooo-lb.  capacity;  the  67S-lb.  for  cars  of  8o,ooo-lb  -^l              ew             6|0             480             440             390             350 

capacity,  and  the  72S-lb.   for  cars  of   100,000-lb.  capacity.     The  .75              690             600             626             470             420             375 

r                         r  ^i      1   1   •      .•   II      r  1   r         ..  -81       716       625       650       485       435       390 

performance  of  these  wheels  is  practically  perfect  when  operat-  37              740             660             575             500             450             405 

ing   under   conditions   which    can    reasonably   be    interpreted    as  -^^              770              675              600              520              465              420 

conforming  to  those  of  the  three  classes  of  cars.     It  would  natu-  1.O6               830              725              640              560              495              45b 

,,   ,           J  .,  .  .1       •         r   1,    -1           1  1  L  1-12        860        750       660       580       610       460 

rally  be  supposed  that  the  equipment  of  all  railways  would  be  1  ig             ggo                775             590             600             526              470 

divided  into  three  classes  so  that  all  items  of  service  1  elating  to  J-^^              920             |oo             700             6-20             540 

the  wheel  should  be  proportionate  to  the  62S-lb.,  67S-lb.  and  725-  1^37              980             850             740             66O             .'..              .'.'. 

lb.  wheel.    While  this  is  true  of  90  per  cent,  to  95  per  cent,  of  1,50            1040             900              ...              ...              '.'.'.              '.'.'. 

the  equipment,  there  has  been  a  tendency  of  late  in  certain  sec-  Table  No.  i  divides  the  required  thickness  of  the  plate  required 

tions  to  increase  the  percentage  of  brake  pressure  to  the  light  in  a  wheel  for  ordinary  railway  service  in  two  parts: 

weight  of  the  car,  and  in  the  case  of  refrigerator  cars  and  heavy  i. — That  required  to  carry  the  load. 

— —7            ,                         ,  ,     „,   ^   .     ,                   .        ,  2. — That  required  to  resist  temperature  stresses  as  representeo 

*  Abstracts  from  a  paper  read  by  W.  S.  Killani  at  the   lanuary  meeting  of 

the  Western  Ry.  Club.                                                           "  by  brake  pressure. 
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The  sum  of  these  quantities  gives  the  required  thicl<ness  of 
the  plate  in  the  wheel. 

Table  No.  2  has  also  been  prepared  for  the  Association  of 
Manufacturers  of  Chilled  Car  Wheels  to  show  the  approximate 
weight  of  a  wheel  for  all  usual  diameters  when  the  thickness  of 
plate  is  specified.  With  these  two  tables  at  hand  it  requires  but 
a  moment  to  decide  whether  any  wheel  harmonizes  with  the 
service  conditions.    The  method  of  using  the  table  is  as  follows: 

Example. — What  wliccl   should   be   used   under  a   refrigerator 

car  having  a  gross  load  of  90,000  lbs.  and  braking  pressure  of 

37,500  lbs.?     Referring  to  Table  No.   I  we  have  the   following: 

Thickness  of  plate  corresponding  to  gross  load  of  90,000  lbs yO  in. 

Thickness  to  be  added  on  account  of  37,500-lb.  brake  pressure 47  in. 


Gross  Load  50  tons. 

Thickness  plate,  in  inches,  to  carry  load 58  .68  .58  .58 

.\dditional    thickness   for   grade 10  .20  .80  .40 

Total    thickness    68  .78  .88  .98 

Weight    of    wheel,    lbs 575  618  654  692 

Gross  Load  40  tons. 

Thickness  plate,  in  inches,  to  carry  load 62  .62  .62  .52 

Additional    thickness   for   grade 08  .16  .24  .32 

60  .68  .70  .84 

650  575  604  637 


Total  thiikness  of  plate 1.02  in. 

Referring  to  Tsl  le  No.  J.  weight  of  wheel  is 700  lbs. 

Tabic  No.  I  is  for  use  only  when  considering  cars  in  miscel- 
laneous service,  that  is,  where  cars  of  all  classes  are  coupled 
together  in  one  train ;  the  application  of  this  rule  is  simply  to 
produce  a  distribution  of  retarding  force  to  each  wheel  in  pro- 
portion to  its  size.  When  the  trains  are  made  up  of  the  same 
kind  of  cars  and  operated  on  heavy  grades,  another  principle 
applies.     In  this  case  the  wheels  are  all  alike,  and  the  braking 
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CHART    TO    Ain    IN    CHOOSING    WHEELS. 

power  uniform  on  all  cars,  hence  the  rate  at  which  heat  is  pro- 
duced is  determined  solely  by  average  gross  load  and  the  rate  of 
grade.  In  this  case  it  is  entirely  immaterial  how  brake  pres- 
sures are  calculated,  for  it  is  self-evident  that  sufficient  braking 
power  for  each  car  must  be  used  to  offset  the  gravity  effect 
of  the  average  gross  load  per  car,  and  no  more  or  no  less.  To 
take  care  of  this  situation  Table  No.  3  has  been  prepared. 

This  table  shows  how  the  weight  of  the  wheel  should  vary 
with  operating  conditions  and  is  intended  as  a  guide  for  choos- 
ing the  proper  standard  wheel  to  suit  any  operating  condition. 
From  the  experience  gained  in  observing  the  performance  of 
trains  made  up  of  fully  loaded  cars  of  one  kind  and  operated 
on  4  per  cent,  grades,  such  as  often  occurs  in  mining  districts, 
the  maximum  safe  operating  conditions  for  wheels  have  been 
established  and  are  shown  in  Table  No.  3. 


T.^BLE     No.     3. 

Effect  of  Gross  Load  and  Grade  on  Wheel  Design. 


Gross     Load    75     tons.  1% 

Thickness  plate,  in  inches,  to  carry  load 71 

Additional   thickness    for   grade 15 


.86 
646 


Total    thickness    

Weight  of  wheels,   lbs 

Gross  Load  60  tons. 

Thickness  plate,  in  inches,  to  carry  load 63 

Additional    thickness    for    grade 12 


Total   thickness 
Weight    of    wheels. 


lbs. 


.75 
600 


.71 
.30 


1.01 
706 


.87 
650 


3% 
.71 
.46 

1.16 
766 


.63 
.36 


.99 

700 


.71 
.60 


1.31 
825 


.63 

.48 


l.U 

750 


Total    thickness     

Weight    of    wheel,    lbs 

Use  of  Tables. — These  tables  furnish  a  ready  means  of  ex- 
amining any  operating  condition  of  freight  cars  and  freight  en- 
gine tenders  to  determine  whether  the  wheels  are  properly 
standardized.  The  tables  represent  the  maximum  safe  combi- 
nation of  load  and  braking  power  that  are  safe  for  chilled  iron 
wheels.  The  safe  operating  stress  for  the  wheel  is  governed 
by  the  properties  of  metal  of  which  the  wheel  is  composed. 
Operating  conditions  of  load,  grade  and  brakage  are  fixed  by 
the  railway.  The  obvious  responsibility  of  those  having  charge 
of  standardization  of  wheels  is  to  harmonize  the  wheel  to  the 
maximum  conditions  under  which  it  must  operate.  Tables  No. 
I  and  No.  3  are  to  be  used  exactly  as  tables  for  the  strength 
of  I-beams,  channels,  angles,  etc. 
Graphic  Chart.— As  a  further  aid  in  choosing  wheels  for 
various  conditions,  a  chart  has  been  pre- 
pared which  extends  beyond  the  limit  of 
present  freight  cars.  The  object  of  this 
chart  is  to  show  in  what  classes  of  equip- 
ment brake  pressures  are  likely  to  be  in  ex- 
cess of  safe  wheel  practice.  Fortunately 
the  cars  at  present  under  which  the  wheels 
are  not  properly  standardized  are  compara- 
tively few,  and  the  remedy  is  easily  ap- 
plied. 

Ihe  vast  majority  of  wheels  are  properly 
standardized  and  the  improper  standards 
exist  in  a  very  small  percentage  of  cars. 
This  is  all  the  more  reason  why  these 
errors  should  be  corrected.  The  total  per- 
centage of  refrigerator  cars  is  only  1.36 
per  cent.,  and  there  is  probably  about  the 
same  percentage  of  furniture  cars.  There 
are  several  ways  in  which  corrections  can 
be  made.  The  recent  tendency  is  to  ob- 
literate the  different  classes  of  cars  by  build- 
ing a  few  cars  of  the  smallest  capacity,  hav- 
ing largest  brake  pressure,  thus  placing  these 
cars,  as  far  as  the  wheel  requirements  are 
concerned,  in  the  heavy  class,  and  a  wheel 
should  be  made  to  take  care  of  all  such  non- 
standard cars. 
This  wheel  would  be  the  62S-lb.  wheel  with  75  lbs.  added  to 
the  plates;  in  other  words,  what  is  needed  is  a  heavy  wheel 
with  small  center  core  size.  The  result  of  such  a  standard 
would  be  the  practical  elimination  of  wheel  troubles  in  the  im- 
portant class  of  cars  handling  perishable  freight  where  it  is  im- 
portant that  delays  should  not  occur.  If  it  should  be  impractical 
to  have  a  standard  wheel  for  refrigerator  and  heavy  furniture 
cars,  then  the  alternative  is  to  have  but  one  wheel  for  all  classes 
of  cars.  This  would  be  far  more  expensive,  as  it  would  be 
necessary  to  increase  the  weights  on  95  per  cent,  of  the  60,000- 
Ib.  class  of  cars  because  5  per  cent,  of  this  class  require  heavy 
wheels.  It  is  not  practical  to  use  the  present  standard  67S-lb. 
wheel  for  refrigerator  cars,  for  in  the  first  place  making  the 
core  size  smaller  would  add  at  least  ten  pounds  to  the  hub  and 
the  weight  would  then  be  685  lbs.  It  becomes  necessary,  if  the 
6;s-lb.  standard  is  maintained,  to  take  ten  pounds  of  metal  from 
the  plates.  The  tread  of  the  675-lb.  wheel  is  much  heavier  than 
required  for  the  gross  load  carried  by  refrigerator  cars,  hence 
the  final  result  would  be  but  a  slight  improvement  over  the 
62S-lb.  wheel. 

Another  solution  is  to  abandon  the  present  675-lb.  wheel  and 
use  the  72S-lb.  under  both  80,000  and  ioo,ooo-lb.  cars,  because  in 
many  cases  there  is  no  difference  to  speak  of  in  these  two 
classes,  and  better  service  would  be  secured  in  the  8o,ooo-lb. 
class.    The  standards  would  be: 
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72S-lb.  wheel  for  8o,ooo-lb.  and  ioo,ooo-lb.  capacity  rars.  in   ordinary   service.     This   coupled  with  the   desire   to   give   a 

700-lb.  for  refrigerator,  furniture,  and  other  heavy  cars  of  the  higher   factor  of   safety  in   engine  service   demands  a  wheel  in 

60,000-lb.  capacity  class,  and  also  for  70,000-lb.  capacity  cars.  which  all  parts  are  proportioned  to  the  stresses  which  are  known 

625-lb.   for  ordinary  6o,000-lb.   and  less  capacity  cars,  and  the  to  apply  to  the  wheel, 

lighter  refrigerator  cars.  Table   No.  5  shows  in  general  the  weights  of  wheels  which 

This  would  be  the  best  solution,  as  it  would  take  care  of  al!  should  be  used  in  engine  tender  and  engine  truck  service, 

cars  of  the  8o,ooo-lb.  class  which  have  a  braking  power  in   ex-  Table  No.  5. 

cess  of  that  of  the  average  8o,ooo-lb.  class,  such  as  refrigerator  Weight  of  Engine  Tender  Wheels. 

^         rr^,                ti          .       t    .                         r  ThicUness        Weight 

cars,  lurniture  cars,  etc.     Ihe  72S-lb.  wheel  is  correct  for  most  Capacity,       Weight             Total            of  Plates          of                Size 

ioo,ooo-lb.   capacity  service.     There  are   a   few   cases,   however,  %f^^           °i7,Mo'            6b°oob          '"  ^"es""'      *60o^'        °m"i."^\ 

of  dairy  products  cars   and  special  cars  of  very   lieavv  weight  i'.ooo            ssiooo              soiooo               .76              600            t'A   x     B 

,  ■   ,              ,,             .                  .    ,              .  .        ^.                                                    °  5,000                35,000                100,000                    .87                  650                4^    X      8 

which  would  require  special  consideration.  6,000            42  000            120  ooo              1 00              too            5x9 

It  is  the   custom   with   most   railways   to   purchase   the   three  ^Z            tl'.Z            ItlfZ              i.ll              III            I'A   x  ll 

weights  of  M.   C.   B.   wheels  and  use  them   indiscriminately  in  9,000            63,000            iso.ooo              1.37              830            syi   x  10 

(^■„Ut     ^,    ■„t          ^                                        ■     ^i      1    ,.         -J    J  10,000       70,000       200,000        1.60        860       6^  X    12 

freight,  engmt  and  passenger  service,  the  only  item  considered  „,  ■  i.    r  c-     •      t     i   un,    i 

.                        .                 ^             °                       '                    ■'  Weight  of  Engine  Truck  Wheels. 

being  the  weight  of  the  wheel  and  size  of  journal.    Fairly  good  For  Less  Than               For  6,000  to            For  12,000  to 

,o^„Uo   1,-,,     c^\i„       J    f_         n  •              t-                      J         1           LI  Diameter.                     6,000  Pounds                 12,000  Pounds            16,000  Pounds 

results  nave   followed   from  this  practice  on   roads  where  brakes  Pressure.                         Pressure.                         Pressure. 

are  seldom  applied  to  prevent  too  high  an  acceleration  of  speed  ^4  ins.                      4io  lbs.                      450  lbs.                      480  lbs. 

J                 .,                      .  26                                            460                                            500                                           o6o 

on   descending  grades,   but  on   heavy  grades   where  the   condi-  28    "                       5io   "                        660   "                       600   '| 

tions   imposed  on  the  wheel  are  greater   than  those   ordinarily  33    "•                       HI    '•                        735   "                       800   " 

encountered   in   freight  service   for  the   same    weight  of   wheel,  A  great  many  passenger  cars  are  equipped  with  chilled  iron 

special  consideration   is  required.     This  subject  has  been  given  wheels   and   no   failure   has   been   reported   in   years   in   regular 

careful   consideration   during   the   last   two   or  three   years   and  passenger  service, 

designs   have   been   developed   which    answer   every   service   re-  Table  No.  6. 

niiirompnt-  Weight  of  Passenger  Car  Wheels, 

quirement.  Thickness      Weight 

In  making  up  the  designs  for  wheels  in  service  under  engine  Weight            Total       of  Plates          of          Size  of 

J          ,,                          ,    ,.                          .                  ,.  .                          .,  Capacity.                      of  Car.                Load.         in  Inches.     Wheels.       Journal. 

tenders  the  same  relation  to  service  conditions  are  followed  as  8   Whl    Trk             20,000            35,000            .68           600          3ji  x  7 

shown  in  Table  No.  i,  which  is  based  upon  the  M.  C.  B.  recom-  I     W        W               l°fZ            ti.wl            H          625          m  x  ? 

mendations  for  freight  service.     The  difference  between  engine  s      "        "               5oiaoo            eolooo            .93          675          3j4  x  7 

.         .                   .         ^                 .                           ,        ,           ,    r      •    ,                 .  8        "           "                     60,000                 80,000               1.06               725               SJi   x  7 

tender  service  for  a  given  gross  load  and  freight  service  for  an  8      "        "               70,000            90,000          1.18           775          3Ji  x  7 

equal  load  is  that  the  weight  of  the  tender  when  empty  is  much  ,«      i!        "               ^fZ          \ZZ          HI          "0          t^I  x  I 

greater  than  that  of  a  freight  car:  because  the  tender  is  always  8      "        "               90,000          110,000          1.43          845           4^  x  8 

,^;    1,      1       J     1     ,.,       ,        ,  •                           .              ,                  ,  .    ,  12        "           "                     90,000               110,000              1.06               725               4"4   x  8 

partially  loaded,  the  braking  power  is  made  at  a  higher  percent-  s      "        "              100  000          120,000          1.66          875           5x9 

age  than  is  common  in  freight  service,  so  that  the  temperature  1^      ;;        ;;              100,000           120,000          1.12           760          i'A  x  | 

stresses  in  tender  wheels  are  very  much  greater  than  in  any  of  i-'      "        "              i4o[ooo           leoiooo           1.43          845          4}^  x  8 

the  cars  in  the  same  train;  for  example:  The  weight  of  wheels  for  passenger  service  is  shown  in  Table 

Let  us  assume  a  tender  having  a  capacity  of  8,000  gal.,  using  No.  6.    This  is  based  largely  on  Table  No.  i,  although  it  is  self- 

an  axle  with  51^  in.  x  10  in.  journals.    The  items  relating  to  the  evident  that  the  factors  for  passenger  service  are  different  than 

wheel  problem  are  as  follows :  those  for  freight  service  in  that  the  tonnage  to  be  controlled  by 

Weight  loaded   150,000  lbs.  the  brakes  is  less,  and  therefore,  for  continuous  application  of 

Brake  pr"eTsufe  kt '  go'per' ceiit: !  1 ! ! ! ! ! ! ! ! ! ! ! ! ! !  5M00  lbs!  'he  brakes  less  braking  power  is  required.  However,  as  pas- 
It  will  be  noted  that  as  far  as  the  load  is  concerned  an  axle  ^enger  trains  require  special  factors  of  safety,  the  wheels  should 
of  the  same  dimensions  used  under  ioo,aoo-lb.  capacity  cars  is  "°t  be  lighter  than  shown  in  Table  No.  3  for  4  per  cent,  grades, 
sufficient  and  it  is  assumed  by  a  good  many  roads  that,  there-  Chilled  iron  wheels  were  used  under  the  first  Pulman  coaches, 
fore,  the  725-lb.  M.  C.  B.  wheel  is  equaly  as  satisfactory  as  in  but  as  the  coaches  grew  heavier  the  service  became  too  severe 
freight  service.  This  conclusion  may  be  approximately  true  on  fo""  ^^e  then  existing  designs  of  chilled  iron  wheels,  viz..  650 
roads  where  there  are  no  grades  of  sufficient  consequence  to  '^S-  for  36-in.  wheels,  and  inasmuch  as  there  was  no  heavier  de- 
call  for  continuous  operation  of  brakes,  but  on  roads  having  ='§"  ^°'  '^e  chilled  iron  wheel  at  that  time,  a  change  was  made 
steep  grades  requiring  brake  action  to  control  the  speed  of  the  '°  *e  heavy  steel-tired  type  of  wheel.  The  service  on  passenger 
train  it  can  readily  be  seen  that  the  condition  is  very  different  <^"s  is  not  nearly  so  severe  as  in  heavy  freight  and  engine  ser- 
from  that  of  wheels  under  freight  cars  '''"'^>  and  therefore  the  chilled  iron  wheel,  if  of  proper  weight,  is 
It  was  shown  that  the  72S-lb.  wheel  is  designed  for  cars  hav-  eminently  adapted  to  this  traffic  as  indicated  by  the  large  num- 
ing  approximately  30,000-lb.  brake  pressure.  The  problem  re-  ^er  of  cars  equipped  with  them  in  constant  service  year  after 
solves  itself  to  the  following:  year  with  no  wheel  failures. 
F„  •„„  ,„„^.     .     , .                                                                   „        „  It  is  almost  self-evident  that  wheels  should  not  be  purchased 

tngine    tender,    braking    power 60,000  lbs.  .....           ,       .               .                . 

725-lb.  wheel  designed  for  braking  power 30,000  lbs.  as  freight  wheels  and  used  indiscriminately  in  engine  and  pas- 

FromVabfe''NlT''72i'lk'whed'hasVlate\"hii^^^^^^                        ^"lm  lb':  senger  service,  for  the  reason  that  the  operating  stresses  in  the 

From  Table  No,  1,  excess  metal  required  for  20,000-lb.  braking  wheel  are  not  the  same  in  both  cases.    The  process  of  selection 

power ''6  in  . 

1!^ L  is  thoroughly  recognized  in  all  materials  entering  into  the  con- 

Vrit^Tlml  ?lf  /'St  'of   33I"  ^h^elV  -piaVe-  •thicicni.s;       '''  '"■  ^tr"=ti°"  °f  passenger  equipment  and  should  be  extended  to  the 

1-^1   '" 825  lbs.  wheels,  which  are  the  most  important  part  of  the  structure. 

This  shows  that  to  obtain  the  same  factor  of  safety  under  an  Large  sums  of  money  arc  spent  to  procure  safety  in  other 

engine  tender  having  a  gross  load  of  150,000  lbs.,  as  in  freight  directions,  while  practically  nothing  is  allowed  the  chilled  iron 

service,  that  an  82S-lb.  wheel  is  required.     Wheels  of  this  char-  wheel  maker  for  producing  the  best  that  can  be  made  for  this 

acter  will  produce  the  best  results.  service.     Where  it  is  known  that  wheels  are  ordered  for  pas- 

Another  reason  why  wheels  for  tender  service  require  a  larger  senger  and  engine  service,  special  selection  can  be  made  in  the 

section  of  metal  in  the  plate  is  that  many  engines  are  equipped  foundry  of  the  taps  from  which  they  are  poured,  special  treat- 

with   straight  air  brakes  which  are  used  independently  on  the  ment  in  annealing  and  special  tests  after  the  manufacture  has 

engine.    Therefore  it  is  possible  to  use  the  brakes  on  the  tender  been  completed  can  be  applied 

wheels  with  greater  frequency,  or  with  greater  intensity,  than  on  The  same  rules  apply  here  as  in  the  manufacture  of  any  other 

the  entire  train.     Also  on  account  of  the  short  wheel  base  and  article.    There  is  an  opportunity  for  selecting  from  the  mill  run 

the  high  center  of  gravity  of  the  load,  there  is  more  swaying  of  any  product  in  order  to  secure  the  most  select  for  any  special 

and  greater  shifting  of  the  load  from  one  wheel  to  another  than  service.     Also   during   the   last  two  years   considerable  progress 
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has  been  made  in  the  use  of  alloys  which  can  be  shown  to  defi- 
nitely improve  not  only  the  wearing  quality,  but  the  stability  of 
the  wheel  from  structural  failure.  It  is  evident  that  where  e.\- 
pensive  alloys  are  used  and  where  special  manufacturiuK  con- 
sideration is  given  to  a  lot  of  wheels  that  there  must  be  an  in- 
crease in  the  manufacturing  cost.  This,  however,  is  very  slight 
in  most  cases,  and  is  returned  to  the  railway  in  the  way  of  extra 
service,  extra  guarantees,  etc. 

The  question  of  safety  in  the  use  of  chilled  iron  wheels  is 
often  discussed.  Safety  is  a  relative  term  and  whether  one  type 
of  wheel  is  more  safe  than  another  depends  on  a  careful  record 
showing  percentages  of  failures.  The  results  in  service  show 
that  no  type  of  wheel  is  entitled  to  the  distinction  of  being  "ab- 
solutely safe"  and  when  we  begin  to  apply  the  percentage  of  fail- 
ures, often  the  wheels  that  are  supposed  to  be  the  most  safe  are 
compelled  to  relinquish  this  claim  to  some  other  type.  Where 
the  rules  laid  down  in  this  article  are  followed,  there  will  not  be 
one  broken  wheel  in  one  million  in  the  chilled  iron  cl&ss.  The 
study  of  the  metallurgy  of  the  chilled  iron  wheel  shows  the 
metal  to  be  ideal  for  the  purpose  for  which  it  is  used,  that  is, 
the  maximum  amount  of  service  and  reliability  at  the  least  cost. 

Considering  the  present  misapplication  of  wheels  in  the  case 
of  cars  of  heavy  braking  power,  as  compared  with  their  capacity, 
and  in  the  adaptability  of  chilled  iron  to  produce  the  best  and  at 
the  same  time  the  cheapest  material  for  wheel  manufacture,  and 
on  account  of  the  reliability  of  the  wheel  when  the  relation  of 
the  metal  to  the  stresses  which  it  must  safely  carry  is  considered, 
we  have  no  hesitancy  in  recommending 
the  chilled  iron  wheel  for  all  classes  of 
railway   service    which   now    exist,   and 
we  see  no  indication  of  having  reached 
the  limit ;  in  fact  on  account  of  the  ab- 
sence  of   ductility  in   the   metal   of  tlie 
tread  it  is  better  suited  than  any  other 
material  for  highly  concentrated  loads. 
For    special   cases,    such    as    crane   and 
turn-table    service,    where    100,000    lbs. 
are  carried  per  wheel,  we  have  no  hesi- 
tancy in  furnishing  standard  designs  of 
chilled   iron  wheel. 

From  tests  we  have  made,  we  are 
positive  that  if  allowed  a  reasonable 
advance  to  permit  greater  care  in  manu- 
facture and  closer  inspection  on  lines  which  are  not  now  cov- 
ered by  standard  inspection  rules,  and  if  the  wheels  are  ordered 
specially  for  each  class  of  service,  as  outlined  in  this  paper,  we 
can  furnish  not  only  the  most  economical,  bvit  the  safest  wheel 
made  of  any  material,  and  guaranteed  to  stand  any  service  that 
the  strongest  car  or  rail  can  carry,  for  any  capacity  or  in  any 
service,  and  that  the  proportionate  ratio  of  comparative  safety 
and  wear  will  increase  in  proportion  with   the  load. 


of  the  same  design,  and  revolve  in  bronze  bushed  capped 
bearings  in  the  saddles,  having  vertical  hand  adjustment  with 
micrometer  measuring  guides,  and  arc  driven  by  sleeve  worm 
wheels  by  means  of  double  splines.  The  driving  worm  wheels 
have  a  bronze  ring  with  teeth  of  steep  lead  and  hardened  steel, 
and  the  driving  worm  is  of  hardened  steel  fitted  with  roller  thrust 
bearings,  both  of  which  are  encased  and  run  in  oil.  Special  pro- 
visions to  prevent  the  escape  of  oil  are  made,  the  flange  being 
cast  soliil  with  the  saddles,  extending  2  in.  beyond  the  bub  on 


VERTICAL  AND  HORIZONTAL  MILLING  MACHINE 


It  will  be  noted  that  this  machine  has  about  all  the  features 
that  can  be  desired  for  general  utility,  yet  is  very  flexible  in  its 
operations,  and  is  therefore  adapted  to  the  different  classes  of 
work  in  railroad  shops  on  account  of  the  convenient  location 
and  small  number  of  operating  levers,  and  the  fact  that  one 
transmission  serves  for  all  the  moving  parts.  The  machine  is  also 
so  designed  that  the  side  head  can  be  placed  on  either  side,  the 
right  or  left  hand  upright,  or  one  on  each  upright,  and  two 
on  the  cross  rail. 

The  diameter  of  the  spindles  in  the  adjustable  saddles  is  4 
in. ;  in  the  sleeve  of  the  driving  worm,  35^  in. ;  independent  hand 
adjustment  to  spindles,  8  in.,  and  diameter  of  spindle  driving 
worm  wheel,  19  in.  The  maximum  distance  between  the  up- 
rights is  45  in. ;  maximum  height  under  vertical  spindle,  25  in. ; 
maximum  height  center  of  horizontal  spindle  to  top  of  the 
work  table,  17  in. ;  and  maximum  distance  between  horizontal 
spindle  and  opposite  upright,  36  in.     Both  spindles  are  identically 


L,\TEST    DEVELOPMENT    IN    NEWTON     MILLING    MACHINE. 


the  driving  worm,  and  the  driving  spline  shafts  are  fitted  with 
bushings  that  revolve  with  them,  preventing  the  escape  of  oil 
through  the  splines,  as  would  occur  if  the  shafts  had  a  direct 
bearing  on   the  bushings. 

The  spindles  are  arranged  to  drive  the  cutter  arbors  by  means 
of  a  broad  faced  key,  and  to  hold  these  in  place  by  a  through 
retaining  bolt.  The  spindle  saddles  are  arranged  with  the  new 
Newton  system,  which  has  the  adjustment  by  means  of  taper 
shoes,  putting  the  stress  only  on  each  edge  of  one  shear  for 
each  surface,  thus  overcoming  the  distortion  of  surface  which 
existed  under  the  previous  practice  of  having  the  bearings  on 
both  outside  edges  of  the  rail  or  uprights.  The  horizontal 
spindle  saddle  and  outboard  bearing  are  counterweighted,  have 
hand  vertical  adjustment  by  means  of  a  rack  placed  on  the  front 
of  the  uprights,  and  the  adjacent  faces  of  the  spindle  saddle  and 
outer  bearing,  and  of  the  rail,  are  finished,  permitting  of  their 
attachment  to  maintain  alignment  when  using  an  arbor  in  a 
horizontal  spindle  or  for  their  elevation  by  power  in  unison 
with  the  rail.  The  drive  for  the  vertical  spindle  is  clutched, 
and  by  this  means  either  of  the  spindles  can  be  run  independ- 
ently, or  they  can  be  operated  in  unison  as  desired.  Motion  for 
the  feed  and  fast  power  traverse  is  taken  from  a  double  train 
of  bevel  gears  shown  on  the  right  hand  side  of  the  machine,  to 
the  feed  and  speed  box,  which  is  the  standard  Newton  construc- 
tion. The  drive  for  the  vertical  spindle  can  be  engaged  or  dis- 
engaged from  either  side  of  the  machine. 

The  cross  rail  is  of  box  type  construction;  is  counterweighted; 
lias  reversing  fast  power  vertical  adjustment,  and  feed  with 
nine  clianges,  and  the  alignment  is  maintained  by  having  a  bear- 
ing on  both   sides   or   only   one   shear.     On   the   right  hand   up- 
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right,  elevating  screws  have  a  top  and  bottom  bearing  to  permit 
of  their  always  being  maintained  in  tension ;  as  the  counter- 
weights are  heavier  than  the  rail  all  lost  motion  is  eliminated. 

The  work  table  has  square  locked  gibbed  bearings  on  the 
base,  and  the  drive  is  by  means  of  an  angular  rack  and  spiral 
pinion ;  there  are  nine  changes  of  reversing  gear  feed,  and  fast 
power  transmission  serves  for  operating  the  table  for  the  eleva- 
tion of  the  rail,  and  for  imparting  reversing  feed  and  fast  power 
traverse  to  the  vertical  spindle  on  the  cross  rail. 

The  length  of  the  work  table  is  to  mill  7  ft.,  but  this  can  be 
made  any  length  to  suit  requirements,  and  the  dimensions  of  the 
machine  over  all  is  9  ft.  in  length  and  11  ft.  in  width  over 
motor  brackets  and  extending  levers.  The  rack  on  this  table  is 
of  steel,  and  the  engaging  pinion  is  of  bronze;  the  motor  has  a 
speed  of  440  to  1,400  r.p.m.,  giving  spindle  speeds  to  the  hori- 
zontal spindle  of  13.73  a"d  4370  r.p.m.,  and  to  ih  vertical 
spindle  11. 11  and  35.61  r.p.m.  The  feeds  of  the  table  per  revolu- 
tion of  vertical  spindle  is  .0349  in.  and  .3615  in.,  and  to  the 
horizontal  spindle  from  .0285  in.  to  .2945  in.  The  table  feeds 
per  minute  range  from  .3915  in.  to  4.05  in.  on  the  slow  speed  of 
the  motor,  and  from  1.245  in.  to  12.90  in.  on  the  high  speed.  Tlie 
quick  movement  to  the  table  is  66.25  in.  on  the  slow  speed  and 
17  ft.  7  in.  on  the  high  speed  of  the  motor.  The  quick  move- 
ment per  revolution  of  the  horizontal  spindle  is  4.82  in.,  and  per 
revolution  of  vertical  spindle  is  5.91  in.;  the  cross  feed  to  the 
vertical  head  on  rail  per  revolution  is  .0392  in.  to  .406  in.,  and  the 
down  feed  to  the  rail  is  .0468  in.  to  .485  in.  per  revolution  of 
vertical  spindle. 

Motion  for  driving  the  machine  is  transmitted  from  the  motor 
mounted  on  the  pad  through  the  new  design  of  General  Electric 
rag  pinion  to  the  driving  spur  gear,  a  bevel  gear  transmitting 
motion  to  the  vertical  shaft,  also  to  the  horizontal  shaft  runnmg 
through  the  bed  for  driving  the  right  hand  head.  This  machine 
will  weigh  30,000  lbs.  net,  and  is  the  last  recently  shipped  to 
the  Australian  Railway  Commission. 


MOTOR  DRIVEN  BOLT  CUTTER 


Contractors  Are  Rushing  Work  on  the  New  Union  Sta- 
tion in  Baltimore,  and  according  to  Gamble  Latrobe,  general 
agent  of  the  Pennsylvania  Railroad  in  Baltimore,  the  structure 
should  be  completed  about  April  15.  It  is  expected  that  the  con- 
necting street  bridge  will  not  be  completed  until  some  time  later, 
but  the  road  has  been  practically  assured  by  the  contractors  that 
the  new  building  will  be  turned  over  by  the  middle  of  April. 


For  H.'iRDENiNc  High-Speed  Tools  the  barium-chloride  process 
has  many  advantages.  Commercial  barium-cliloride,  to  which 
about  2  per  cent,  of  sodium  carbonate  has  been  added,  is  melted 
in  a  graphite  crucible  and  raised  to  a  temperature  of  from  2,000 
to  2,125°  F.  The  tool  is  kept  in  the  bath  until  it  attains  the  tem- 
perature of  the  bath,  and  is  then  quenched,  preferably  in  an  oil- 
bath.  .^ 

The  Supreme  Court  of  Georgia  has  rendered  a  decision  sus- 
taining the  constitutionality  of  the  state  law  passed  in  1908  re- 
quiring the  railroads  to  equip  all  their  locomotives  with  electric 
headlights.  It  was  given  in  a  test  case,  the  Atlantic  Coast  Line 
having  refused  to  obey  the  law,  and  upon  conviction  of  its  viola- 
tion was  fined  $250. 


'•The  Rule  of  the  Road  Will  Be  to  Keep  to  the  Right." 
was  the  order  issued  by  division  superintendents  oi  the  Lake 
Shore  Railroad  from  Buffalo  to  Chicago,  which  required  an  ex- 
pense of  $750,000  to  make  necessary  alterations  in  signals, 
switches  and  stations. 


The  Si.\tv-third  Meeting  of  the  American  Society  of  Me- 
chanical Engineers  will  be  held  in  Pittsburgh,  Pa.,  from  May 
30th  to  June  2nd,  inclusive.  The  Society  has  not  met  in  that 
city  since  1884. 


The  Lehigh  Valley  Railroad  has  decided  upon  the  .policy 
of  applying  steel  underframes  to  all  freight  cars  passing  tlirough 
its  shops  hereafter  for  general  repairs. 


A  striking  example  of  development  in  connection  with  the 
indispensable  bolt  cutter  is  shown  in  the  accompanying  illustra- 
tion which  represents  the  latest  output  in  that  line  of  the  Wiley 
and  Russell  Mfg.  Co  of  Greenfield,  Mass.  This  machine  is 
something  entirely  new,  and  combines  the  features  of  an  opening- 
die  bolt  cutter,  nut  tapper,  pipe-threader  and  cutting-off  machine, 
with  the  addition  of  electric  motor  drive.  The  drive  is  attached 
to  a  standard  machine  and  forms  the  feature  of  main  interest. 

In  the  arrangement  of  the  drive  it  will  be  noted  that  a 
bracket  is  fitted  and  bolted  to  the  bed  on  which  the  motor  shelf 


APPLICATION    OF    MOTOR    DRIVE    TO    BOLT    CUTTER. 

is  secured.  This  shaft  is  hinged  at  the  back  and  has  finished 
projecting  lugs  which  rest  on  the  cam  shaft  operated  by  the 
lever  (A).  By  this  sufificient  tension  can  be  kept  on  the  belt 
at  all  times  and  the  belt  can  be  slackened  off  when  desired  to 
shift  it  from  one  step  to  another  on  the  cone  pulley.  After  the 
belt  is  tightened  the  cam  shaft  is  locked  with  a  binder.  The 
lever  (B)  in  front  of  the  motor  controls  the  clutch  in  the 
large  spur  gear  so  that  the  bolt  cutter  can  be  stopped  independ- 
ently of  the  motor.  The  latter,  which  is  of  two  horsepower,  is 
constant  speed  and  back  geared,  and  is  fitted  with  a  rawhide 
driving  pinion.  The  motors  are  furnished  for  direct  or  alternat- 
ing current,  reversing  or  non-reversing. 

It  is  quite  apparent  from  a  study  of  the  design  that  the  entire 
arrangement  is  strongly  and  carefully  fitted,  the  machine  being 
guaranteed  in  fact  to  cut  bolts  and  pipe  to  two  inches  in  diam- 
eter. The  weight  of  the  machine  with  motor  complete  is  2,300 
pounds. 


The  Boston  &  Albany  already  has  in  successful  operation 
telephone  equipment  covering  the  whole  of  its  main  line  and 
all  branches  from  Boston  to  Albany.  On  these  four  circuits, 
extending  390  miles,  there  are  165  stations. 
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A  GENERAL  LAY-OUT  FOR  A  MODERN  LOCOMOTIVE 
RKPAIR    PLANT 


At  the  January  meeting  of  the  New  York  Railway  Club  a 
paper  was  presented  by  H.  H.  Maxfield,  master  mechanic  of 
the  Trenton  shops,  Pennsylvania  Railroad,  on  the  "General 
Lay-out  for  a  Modern  Locomotive  Repair  Plant,"  which  was 
listened  to  attentively  and  occasioned  considerable  discussion. 
The  paper  outlined  an  assumed  terminal  to  meet  certain  condi- 
tions, one  of  sufficient  capacity  to  turn  out  75  locombtives  per 
month  with  general  repairs  from  25  engine  pit  spaces. 

The  general  assumptions  were  first,  number  of  locomotives  to 
be  maintained,  750;  average  weight  of  locomotives,  80  tons; 
character  of  territory  served,  generally  level ;  character  of  traffic, 
mi.\ed— high  speed  passenger,  local  passenger,  fast  freight  and 
slow  freight.  Under  such  conditions  as  set  forth  by  the  author, 
120  per  cent,  of  the  locomotives  would  pass  through  the  shop  for 
repairs  each  year,  these  repairs  varying  from  a  new  firebox  and 
general  repairs  to  machinery,  to  repairs  such  as  renewal  of 
broken  parts,  repairs  due  to  wreck,  or  heavy  running  repairs 
which  are  not  usually  attempted  in  the  ordinary  roundhouse. 
These  requirements  dictated  the  arrangement  of  the  layout  which 
accompanied  the  paper  and  is  reproduced  herewith. 

The  following  abstracts  from  the  paper  were  accorded  the 
principal  discussion : 

The  first  thing  to  be  determined  is  whether  the  erecting  shop  should  be 
ot  the  longitudinal  or  cross-type.  It  is  not  the  intention  to  enter  upon  a 
discussion  of  the  relative  merits  of  the  cross  and  lonfiitudinal  erecting 
shop.  The  writer  has  found  that,  as  a  rule,  the  opinion  held  depends  to 
a  great  extent  upon  whether  past  experience  has  been  with  a  cross  or  with 
a  longitudinal  shop.  I  do  not  like  to  pass  this  point,  however,  without  ex- 
pressing a  preference  for  the  longitudinal  shop,  and  passing  over  the  ques- 
tions  of  cost,   floor  space,   cranes,   etc.,   give   as  my   reasons: 

First,  greater  flexibility;  second,  more  economical  use  of  track  space; 
2"d  third,   greater  output  from  a  given  amount  of  track  space. 

After  repairs  to  a  locomotive  have  been  completed  it  is  necessary  to  fire 
It  up  and  thoroughly  try  it  out  in  order  to  develop  minor  defects.  If  a 
roundhouse  is  available  this  work  is  generally  taken  care  of  at  that  place. 
In  case  of  the  central  shop,  however,  it  is  possible  that  ihe  nearest  round- 
house is  too  remote  to  allow  this  being  done,  and  furthermore,  it  may  be 
under  different  jurisdiction.  Assuming  the  above  to  be  the  case,  it  be- 
comes necessary  to  provide  for  this  after-trial  work  at  the  shop  proper. 
To  bring  the  locomotive  back  into  the  erecting  shop  involves  a  serious 
delay  to  the  legitimate  work  of  that  department,  it  being  necessary  to  hold 
track  space  in  reserve,  which  prevents  bringing  other  locomotives  into  the 
shop,  which  not  only  reduces  the  efficiency  of  the  department,  but  reduces 
the  earning  capacity  of  the  men.  Furthermore,  the  escaping  smoke  and 
gases  are  very  objectionable. 

The  only  satisfactory  way  to  handle  this  after-trial  work  is  to  provide 
a  separate  building  for  this  purpose,  making  it  an  auxiliary  to  the  erecting 
shop,  and  under  the  supervision  of  that  department.  This  auxiliary  shop, 
or  after-trial  shop,  as  I  prefer  to  call  it,  should  be  reasonably  close  to  the 
erecting  shop,  and  yet  far  enough  away  to  prevent  the  escaping  smoke  and 
gases  from  flooding  the  other  buildings.  It  should  be  adjacent  to  the  track 
over  which  incoming  engines  pass,  and  also  adjacent  to  the  track  on  which 
engines  are  tried.  Alongside  of  this  building  should  be  a  coal  platform 
and  an  ash  pit.  If  we  locate  this  building  about  200  ft.  from  the  far  end 
of  the  erecting  shop,  and  about  200  ft.  to  one  side  of  it  on  the  store- 
house track,  the  various  conditions  mentioned  will  be  met.  The  after-trial 
shop  should  be  rectangular  in  shape  and  should  have  three  tracks  running 
through  it  each  track  being  long  enough  to  accommodate  two  engines  with 
their  tenders.  This  building  should  be  equipped  with  wheel  pits  and  an 
overhead  traveling  crane. 

A  considerable  portion  of  the  paper  is  devoted  to  a  considera- 
tion of  the  arrangement,  dimensions  and  floor  space  of  the 
various  buildings  included  in  the  proposed  lay-out,  which,  how- 
ever, are  apparent  from  a  study  of  the  drawing  herewith.  There 
is  nothing  extraordinary  in  connection  with  the  layout  as  pre- 
sented, and  it  is  not  expected  that  the  sizes  of  the  various 
buildings  given  thereon  will  be  correct  for  all  conditions,  even 
assuming  that  the  number  of  locomotives  to  be  maintained  is  the 
same.  As  explained  by  Mr.  Maxfield  the  main  idea  of  the 
paper  is  to  develop  a  general  plan,  and  he  avers  that  this  gen- 
eral plan  will  fit  all  conditions  up  to  the  point  where  the  num- 
ber of  locomotives  to  be  maintained  is  so  large  that  any  one 
plant  of  any  design,  large  enough  to  handle  them,  will  be  un- 
wieldy and  therefore  inefficient.  The  layout  is,  however,  suffi- 
ciently self-explanatory  to  readily  present  the  intent  of  the 
author.  It  is  quite  clear  from  a  casual  examination  that  ample 
facilities  have  been  provided  to  take  care  of  the  repairs  men- 
tioned at  the  beginning  of  this  review. 

Principal  interest  in  the  discussion  which  followed  the  presen- 
tation of  the  paper  centered  in  a  consideration  of  the  relative 
merits  of  the  transverse  or  the  longitudinal  shop,  and  on  the 
merits  of  the  so-called  after-trial  shop.  Opinion  as  usual  was 
divided  on  the  first  proposition;  the  transverse  arrangement  was 
commended  by   Mr.  Westley,  of  the   Philadelphia   and  Reading 


114 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


March,  1911. 


Ry.,  and  rather  severely  criticised  by  Mr.  Chambers,  of  the  New 
Jersey  Central  R.  R.  The  remaining  comment  on  this  question 
was  largely  non-committal,  but  the  consensus  of  opinion,  and 
obviously  the  correct  attitude,  is  to  resort  to  the  one  best  indi- 
cated by  conditions. 

The  question  of  the  after-trial  shop  proved  of  much  interest 
to  the  auditors  and  the  suggestion  generally  met  with  much 
favor.  It  was  believed  that  locomotives  repaired  at  a  central 
shop  should  be  turned  over  to  the  various  divisions  where  they 
belong  ready  for  service,  not  ready  for  trial.  Even  if  a  round- 
house is  present  in  connection  with  the  central  shop  it  was 
agreed  that  the  burden  and  expense  of  careless  workmanship  or 
unavoidable  defects  should  be  upon  the  shop,  and  not  upon  the 
lOundhouse  organization.  This  plan  was  endorsed  by  Mr.  Flory, 
of  the  iJew  York,  Ontario  and  Western  Ry.,  and  excepted  to 
by  E.  O.  Elliott  on  the  following  grounds: 

"I  want  to  take  exception  to  the  after-trial  shop  which  has 
been  considered  one  of  the  salient  points  in  this  paper.  I  re- 
member a  shop  where  they  had  an  after-trial  department  and 
engines  which  were  repaired  were  standing  around  for  a  week 
or  a  week  and  a  half  afterward,  while  they  were  needed  in 
service.  This  shop  was  then  in  its  first  stages  of  organization, 
so  finally  they  did  away  with  the  after-trial  features,  and  dis- 
ciplined the  organization  so  that  the  engines,  when  they  left  the 
shop,  were  ready  to  go  into  service  without  much  time  being 
spent  tinkering  on  them.  Now  we  feel  that  the  moral  effect 
of  having  somebody  go  over  the  work  after  it  has  been  com- 
pleted and  fix  up  the  defects  is  something  to  be  considered.  I 
see  the  point  is  made  that  the  after-trial  shop  would  be  under 
the  control  of  the  superintendent  or  master  mechanic.  There- 
fore he  is  responsible  in  the  end.  But  so  long  as  human  nature 
is  human  nature,  if  we  have  this  after-trial  shop,  those  work- 
ing in  the  different  departments  will  be  anxious  to  get  rid  of 
the  work  as  soon  as  possible  and  shove  it  off  on  the  after-trial 
shop." 

The  subject  of  the  after-trial  shop  is  in  reality  the  most  im- 
portant consideration  presented  in  the  paper.  It  is  a  point 
which,  although  it  crops  up  with  surprising  regularity,  still  re- 
mains undecided,  and  it  is  to  be  regretted  that  it  was  not  ac- 
corded a  more  extended  discussion.  On  the  whole,  Mr.  Max- 
field's  paper  is  to  be  commended  in  that  it  introduced  subjects 
which  are  of  timely  interest  without  mere  adherence  to  the 
question   of   a   speculative   shop   layout. 


SOLID  ADJUSTABLE  DIE  HEAD 


Pennsylvania  Railroad  Reduces  Fire  Losses.— The  annual 
report  of  the  Insurance  Department  of  the  Pennsylvania  Rail- 
road system,  recently  issued,  shows  that  the  company's  losses  by 
fire  in  ipio  were  $280,097,  as  compared  to  $402,615  in  1909— a 
reduction  of  almost  a  third.  In  the  past  few  years  the  Penn- 
sylvania Railroad  has  redoubled  its  efforts  to  prevent  fires  along 
its  lines.  Many  corps  of  employees  have  been  trained  in  nre 
fighting,  until  to-day  the  company's  own  organization  of  fire- 
men extends  over  the  entire  system,  in  every  station,  round- 
house and  shop.  In  addition,  yard  locomotives  have  been 
equipped  for  fire  fighting  service  in  congested  districts.  That 
the  company's  methods  are  proving  efficacious  is  indicated  by  the 
fact  that  in  1910  there  were  379  fires  on  the  property  extin- 
guished with  the  railroad's  fire  apparatus  and  by  the  company's 
own  employees,  with  only  a  loss  of  about  $18,000.  In  1909  there 
were  321  fires  extinguished  by  company  apparatus  and  employees 
and  the  loss  was  approximately  $20,000. 


Railway  Accidents  Abroad.^A.  L.  Mohler,  vice-president  and 
general  manager  of  the  Union  Pacific,  returning  from  a  tour  of 
Europe,  finds  occasion  to  take  exceptions  to  the  general  belief 
abroad  that  there  are  a  great  many  more  train  wrecks  in  this 
country  than  there  are  anywhere  in  Europe,  which  he  declares  is 
entirely  unfounded.  In  his  trip  Mr.  Mohler  discovered  that  the 
same  conditions  of  railroading  obtain  there  that  are  found  here, 
and  he  believes,  personally,  that  there  is  an  even  greater  average 
of  accidents. 


The  Landis  Machine  Co.,  of  Waynesboro,  Pa.,  has  recently 
brought  out  a  new  type  of  die  head  known  as  a  "Solid  adjust- 
able Die  Head."  The  purpose  of  this  is  to  take  the  place  of  the 
solid  dies  now  in  use  on  any  of  the  screw  machines  and  other 
types  of  machines  where  the  work  is  backed  out  of  the  die 
after  the  thread  is  cut.  The  die  head  is  illustrated  herewith, 
showing  the  i  in  standard  size  which  has  a  range  from  Y^  to 
I   in. 

The  die  head  is  held  in  the  turret  of  any  ordinary  screw  ma- 
chine, and  trips  oft'  by  retarding  the  forward  motion  of  the 
carriage.  It  is  also  made  without  the  tripping  device  for  special 
requirements.  The  tripping  arrangement  is  such  that  when  the 
desired  length  of  thread  is  cut,  the  die  head  will  trip  and 
revolve  with  the  work  until  the  machine  has  time  to  reverse. 
The  dies  are  made  from  high  speed  steel  and  can  be  ground 
and  re-ground  many  times,  thus  giving  a  life  much  greater  than 
a  solid  die,  besides  never  requiring  to  be  annealed,  bobbed  or 
retempered,  and  they  are  readily  adjustable  to  take  up  wear  in 
addition  to  the  adjustment  for  different  diameters. 


A    NEW    DIE    HEAD. 

One  set  of  chasers  can  readily  be  set  above  or  below  their 
rated  diameter.  For  instance,  J/o  inch  (13  thread)  can  be  set  to 
cut  I  in.  diameter  when  desired,  or  they  can  also  be  set  to  cut 
yi  in.  diameter.  The  angle  in  the  thread,  however,  will  not  be 
quite  ideal,  but  all  that  is  required  for  ordinary  screw  machine 
work.  With  other  types  of  die  heads  a  special  set  of  chasers  is 
required  every  time  it  is  desired  to  cut  other  than  standard 
pitches.  With  this  head  any  diameter  within  the  range  of  the 
head  can  be  cut  with  one  set  of  dies  so  long  as  the  pitch  is  the 
same.  In  very  special  cases  where  absolutely  correct  pitch  is 
required,  it  would  be  advisable  to  use  special  holders  so  as  to 
set  the  chasers  on  the  exact  angle  to  correspond  with  the  angle 
of  the  thread,  but  ordinarily  this  is  not  required.  Chasers  can  at 
all  times  be  ground  to  suit  the  material  to  be  cut ;  any  amount 
of  rake  can  be  given  that  is  necessary,  thereby  insuring  the  best 
possible  cutting  condition  and  securing  ideal  results. 

The  special  advantages  with  this  type  of  head  are  that  it  will 
admit  of  very  much  increased  cutting  speeds  over  others,  has  a 
life  many  times  that  of  any  other,  has  a  wide  range,  any  one 
chaser  of  a  set  can  be  adjusted  independently  of  the  others,  if 
necessary,  and  each  grinding  of  the  dies  gives  all  the  qualities 
of  a  new  die.  Any  chaser  of  a  set  can  be  replaced  without 
replacing  the  complete  set.  By  using  this  die  very  high  cutting 
speeds  are  readily  acquired,  equal  to  the  turning  and  drilling 
speeds  on  the  other  operations  of  the  screw  machine,  so  that  the 
speeds  need  not  be  reduced  in  the  threading  operation  for  the 
accommodation  of  the  die,  as  is  the  case  with  the  solid  dies. 
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HORIZONTAL  BORING,  DRILLING  AND  MILLING 
MACHINE  FOR  WIDE  RANGE  OF  WORK 


In  the  design  of  this  machine  the  Fosdick  Machine  Tool  Com- 
pany has  embodied  several  fcatnrcs  of  interest,  such  as  a  deep 
bed  of  great  rigidity,  which  makes  the  machine  self-contained 
and  a  foundation  unnecessary,  and  insures  perfect  alignment  of 
the  table  with  the  spindle  and  outer  support  at  all  times.  All 
the  gears  are  of  steel,  of  heavy  pitch ;  all  bearings  are  large 
and  bronze  bushed,  and  all  moving  parts  are  covered.  A  mere 
cursory  examination  of  the  design  creates  at  once  the  impression 
of  unusual  strength  combined  with  a  compactness  seldom  ob- 
served in  connection  with  this  particular  tool.  It  is  especially 
adapted  for  hard  service  under  varying  conditions,  and  appears 
to  be  particularly  suitable  for  the  requirements  of  railroad  ma- 
chine shops  in  general,  where  a  boring  mill  of  larger  dimen- 
sions would  be  unnecessary. 

The  drive  in  this  machine  is  either  through  the  cone  or  speed 
box.     A  four  step  cone  pulley  is  used,  tlie  largest  step  of  which 


Adjustment  of  the  spindle  head,  platen  and  outer  supports  is 
made  by  screws  accurately  spaced.  The  ends  are  provided  with 
micrometer  collars,  graduated  to  .001  in.,  making  it  possible 
to  bore,  drill  and  mill  surfaces  to  exact  distances  apart  without 
the  use  of  jigs,  which  makes  it  an  invaluable  machine  for  the 
tool  room  or  wherever  great  accuracy  is  required.  The  work- 
manship and  material  are  the  best  obtainable,  and  are  guaranteed 
throughout.  The  floor  space  is  13  ft.  8  in.  and  the  approximate 
net  weight  is  7,700  lbs. 


THE  PENNSYLVANIA'S  RELIEF  FUND  SYSTEM 


More  than  two  and  one-quarter  million  dollars  in  benefits  were 
distributed  during  the  year  1910  to  members  of  the  Relief  Funds 
of  the  Pennsylvania  Railroad  System,  according  to  a  report 
recently  issued  by  the  company.  The  membership  of  the  Funds 
on  December  31st,  1910,  was  162,052,  or  nearly  85  per  cent,  of 
the  total  number  of  employes  in  the  service.     Some  idea  of  the 


POWERFUL    HORIZONTAL    BORING.    DRILLING    AND     MILLING     MACHINE. 


is  14  in;  by  3-54  in.,  permitting  the  use  of  a  3  in  belt.  The 
speed  box  is  provided  with  eight  changes  of  speed,  all  instantly 
available.  Both  cone  and  speed  box  drives  can  be  started  and 
stopped  from  the  front  of  the  machine  by  a  conveniently  located 
lever.  The  machine  can  be  reversed  by  the  use  of  a  reversible 
countershaft.  The  spindle  head  on  outer  support  for  the  boring 
bar  are  raised  and  lowered  simultaneously  by  power  or  hand. 
It  is  fitted  with  an  automatic  safety  trip  to  prevent  any  accident 
due  to  carelessness.  The  spindle  is  of  crucible  steel,  accurately 
ground,  and  is  fitted  with  a  Morse  taper.  It  passes  through  a 
soft  iron  sleeve  and  is  driven  by  a  large  key.  The  thrust  is 
taken  up  on  ball  bearings. 

The  sleeve  runs  in  bronze  bearings  and  carries  the  driving 
gear.  It  is  equipped  by  a  device  whereby  the  spindle  can  be 
kept  in  line  after  any  amount  of  wear.  The  front  of  the 
sleeve  forms  a  face  plate  to  which  milling  cutters,  facing  heads 
or  other  tools  may  be  attached,  thereby  relieving  the  spindle  bar 
to  a  large  extent,  and  also  eliminating  chattering  when  using 
large  milling  cutters.  The  table  is  of  heavy  construction,  has 
T  slots  planed  in  it,  and  is  scraped  absolutely  square  with  a  line 
passing  through  the  center  of  the  spindle.  An  automatic  safety 
stop  is  provided  here  also  to  prevent  breakage  due  to  the  care- 
lessness of  the  operator.  It  has  a  longitudinal  motion  by  hand 
and  a  cross  motion  by  hand  or  power.  There  are  eight  changes 
of  feed,  all  reversible,  which  are  obtained  through  one  box. 


extent  of  the  work  of  the  relief  departments  can  be  had  from 
the  fact  that  during  the  past  year  payments  to  the  families  of 
members  who  died  amounted  to  $839,750.87,  while  $1,449,967.42 
was  paid  to  members  who  were  unable  to  work.  Since  the  Re- 
lief Funds  for  both  the  Lines  East  and  West  of  Pittsburgh  were 
establislied  some  25  years  ago,  $11,949,213.01  has  been  paid  to 
the  families  of  members  who  died,  and  $17,814,217.49  to  mem- 
bers unable  to  work,  or  a  total  distribution  to  December  31st, 
1910,  of  $29,763,430.50. 

The  report  recently  issued  shows  that  during  the  month  of 
December  alone  the  sum  of  $192,124.73  was  distributed  to  mem- 
bers of  the  Pennsylvania  Relief  Funds  who  had  become  in- 
capacitated for  work  on  account  of  sickness  or  accident,  and  to 
the  families  of  members  who  died.  In  Decem.ber,  on  the  Lines 
East  of  Pittsburgh  and  Erie,  the  payments  in  benefits  to  the 
families  of  members  who  died  amounted  to  $61,408.03,  while  to 
members  incapacitated  for  work  they  amounted  to  $78,640.95. 
The  total  payments  on  Lines  East  of  Pittsburgh  since  the  Relief 
Fund  was  established  in  1886  have  amounted  to  $21,644,748.84. 
The  Relief  Fund  of  tlie  Pennsylvania  Lines  West  of  Pittsburgh 
paid  during  December  a  total  of  $52,075.75,  of  which  $12,937.50 
were  for  the  families  of  members  who  died,  and  $39,138.25  for 
members  unable  to  work.  The  sum  of  $8,118,681.66  represents 
the  total  payments  of  the  Relief  Fund  of  the  Pennsylvania  Lines 
West  of  Pittsburgh  since  it  was  established  in   1889. 
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HOT  SAW  AND  BURRING  MACHINE 

One  of  the  most  interesting  and  useful  machines  recently 
placed  on  the  market  for  the  forge  shop  equipment  is  a  hot  saw 
and  burring  machine  manufactured  by  the  Ajax  Mfg.  Co.,  Cleve- 
land, Ohio.  This  machine  has  been  designed  and  is  intended 
primarily    for   service    in   connection    with   an    upsetting   forging 


THE    AJAX    HOT    METAL    SAW. 

machine,  a  complete  line  of  which  machines  the  same  company 
manufactures,  and  the  designing  and  marketing  of  this  ma- 
chine has  been  prompted  by  the  desire  of  the  manufacturer  to 
further  economize  in  the  production  of  machine-made  forging.s 
By  the  use  of  a  hot  saw  and  burring  machine  the  headed  forg- 
ing may  be  savif^d  off  the  bar  immediately  after  it  is  upset,  thus 
leaving  a  clean,  square  end,  and  likewise  the  burrs  or  fins  which 
are  formed  after  a  set  of  dies  have  been  used,  can  be  removed 
very  readily. 

The  machine  as  shown  in  the  illustration  herewith  is  simdar 
in  general  design  to  a  double  ended  grinding  or  emery  wheel 
stand.  On  one  end  of  the  shaft  is  a  head  fitted  with  a  milled 
band  and  a  milled  disc  face.  This  end  is  used  for  removing 
the  fins  or  burrs  from  the  upset  forgings.  The  opposite  end 
of  the  shaft  carries  a  hot  saw  for  cutting  off  the  forging  from 
the  bar.  These  machines  are  built  in  three  sizes,  with  14-in., 
20-in.  and  30-in.  diameter  of  saws  and  burring  heads.  They  op- 
erate at  a  high  rate  of  speed  and  are  consequently  built  rigidly 
with  large  bearings  and  ample  provision  for  lubrication.  The 
utility  of  such  a  machine  will  be  fully  appreciated  by  users  of 
upsetting   forging  machinery. 


Remarkable  Record  on  Haeriman  Lines. — The  Harriman 
lines  carried  10  per  cent,  of  the  estimated  1910  passenger  traffic 
of  the  United  States,  or  49,491,000  people,  without  fatal  accident 
to  any  of  the  number.  The  report,  containing  this  data,  just  has 
been  compiled  in  the  offices  of  the  director  of  maintenance  and 
operation,  and  covers  the  total  system  of  some  17,960  miles.  The 
total  number  of  passengers  carried  on  a  one-mile  basis  was 
3,000,000,000.  The  figures  of  the  country's  railroads  for  igio 
have  not  yet  been  compiled  by  the  government,  but  in  1909  the 
Interstate  Commerce  Commission  reported  the  number  of  pas- 
sengers carried  as  29,000,000,000.  In  the  year  1903-1904  the  num- 
ber of  accidents  on  the  Union  Pacific  was  20  for  1,000,000  loco- 
motive miles.  In  the  final  half  of  1910  it  was  only  .4  for  1,000,000 
locomotive  miles.  On  the  Pacific  system  of  the  Southern  Pacific 
the  number  of  accidents  per  1,000,000  locomotive  miles  was  re- 
duced in  the  same  time  from  20.5  to  10.5. 


BACK  GEARED  CRANK  SHAPER  WITH    MOTOR   DRIVE 
AND  SPEED  BOX 


This  handsome  and  substantial  tool  is  the  latest  production  of 
the  John  Steptoe  Shaper  Co.,  of  Cincinnati,  O.,  and  it  embodies 
several  distinctive  features  which  entitle  the  design  to  a  careful 
study.  In  particular  the  drive,  which  is  very  simple,  consisting 
of  a  small  gear  on  the  motor  with  a  large  gear  on  the  speed 
bo.x  shaft,  is  of  particular  interest.  The  motor  is  set  on  a  sub- 
base,  cast  on  the  base  of  the  shaper,  and  therefore  rests  on  a 
very  solid  foundation,  and  avoids  the  possibility  of  shaking  the 
machine  when  running. 

Four  changes  of  speed  are  secured  through  the  speed  box, 
and  by  means  of  the  back  gears  eight  changes  are  secured.  The 
speed  box  is  so  arranged  that  no  clutches  are  used,  and  there- 
fore no  gears  run  idle  on  the  shaft.  When  one  gear  is  shifted 
in  position,  the  other  is  shifted  out,  thereby  making  a  very 
effective  drive  and  reducing  the  wear  to  a  minimum.  All  the 
bearings  in  the  speed  box  are  equipped  with  ring  oilers  which 
keep  the  shafts  constantly  flooded  in  oil.  Spiral  oil  channels 
are  chased  in  the  shaft  to  insure  the  proper  distribution  of  the 
oil  over  the  entire  bearing.  A  large  bush  is  provided  where 
the  driving  shaft  from  the  shaper  enters  the  speed  box.  This 
bush  enters  the  column  of  the  shaper  and  also  the  speed  box 
bearing.  The  driving  shaft  is  therefore  relieved  of  any  possible 
strain  that  might  come  from  the  speed  box,  as  such  strain 
would  come  directly  on  the  bush  provided  for  that  purpose. 
This  bushing  is  equipped  with  ring  oilers,  both  in  the  column 
nf  the  shaper  and  in  the  speed  box.  The  intermediate  shaft  in 
the  shaper  is  also  provided  with  ring  oilers  and  bushings  which 
can  be  readily  removed  and  replaced  at  any  time  should  it 
become  necessary. 

The  machine  can  be  stopped  or  started  by  means  of  a  clutch 
which  operates  in  the  hub  of  the  large  gear.  One  pound  pres- 
sure on  the  clutch  lever  gives  128  pounds  pressure  on  the  ring, 
so  that  the  starting  operation  can  be  effected  by  an  almost 
imperceptible  effort.  It  is  advanced,  in  fact,  that  this  can  be 
effected   by   means   of    the   thumb   and   first   finger   of   the   right 


NEW    steptoe    shaper. 


thus 


hand.      All    of    the    clutch    mechanism    is    fully    enclosed, 
avoiding  any  possibility  of  accident  to  the  operator. 

It  is  clearly  apparent,  from  a  study  of  this  machine,  that  the 
drive,  irrespective  of  other  points  of  superior  merit,  is  so 
simply  constructed  that  there  is  in  reality  nothing  pertaining  to 
it  which  could  become  out  of  order.  It  is  a  sensible  and  practi- 
cal machine  throughout,  and  fully  maintains  the  reputation  of 
its  builders. 
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Should   a   Railroad   Have   a  Trouble   Depart 
ment  ? 
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L.  R.  Clausen 
J.  P.  Kelly 


Committee  Report 
Maj.  Geo.  Hine 
Col.  R.  V.  Taylor 
C.  A.  Seley 


Jas.  Powell 
I.  D.  Vought 


Geo.  H.  Frasier 
1.  D.  Vought 
C.  W.  Allinian 
O.  Robinson 
B.  W.  Fraucnthal 
Ids.  W.  Taylor 
W.  H.  Rosevear 


P.  O.  Box  7,  St.  Lambert,  near  Montreal 
)5  Liberty  St.,  New  iork 


10  Oliver  St.,  Boston,  Mass. 

)5  Liberty  St.  New  York 

P.  &  L.  E.  R.  R.,  Gen.  Office,  Pittsburgh.  Pa. 

C.  &  O.  Ry.,  Richmond.  Va. 

Union  Sta.,  St.  Louis,  Mo. 

)90  Old  Colony  Bldg    Chicago 

100  Chestnut  St.,  Winnipeg,  .Man. 


ST.A.XDARDIZATIOX  OF  CHILLED  IROX  CAR  WHEELS. 

W'ESTERN    R.AIL\VAY    CLUB. 

W.  S.  Killam  presented  one  of  the  most  valuable  papers  that 
has  been  read  before  any  of  the  clubs  this  year,  at  the  January 
meeting  of  the  Western.  This  paper  is  too  important  to  be  re- 
viewed in  the  space  permitted  here  and  is  therefore  reprinted 
in  abstract  in  another  part  of  this  issue. 


TRANSPORTATIOX  OF  DANGEROUS  ARTICLES. 

NEW    EXCL.\KD    RAILROAD    CLUB. 


At  the  January  meeting  Col.  B.  W.  Dunn,  chief  inspector  of 
the  Bureau  for  the  Safe  Transportation  of  E.xplosives  and 
Other  Dangerous  Articles,  presented  practically  the  same  paper 
he  has  read  before  many  other  railway  clubs  during  the  past 
year  on  this  most  important  and  interesting  subject.  It  was 
fully  illustrated  with  lantern  slides. 


APPRENTICESHIP. 

WESTERN  C.\N.ADA   RAILWAY  CLUB. 


At  the  January  meeting  it  was  decided  that  Mr.  Gower's  paper 
on  "Apprenticeship,"  which  had  been  presented  at  a  previous 
meeting,  should  not  be  allowed  to  go  without  further  efforts  on 
the  part  of  the  club  to  put  the  ideas  suggested  into  operation, 
and  it  was  decided  to  appoint  a  committee  who  should  inter- 
view the  managements  of  the  various  railroads  in  that  district 
to  see  if  some  action  could  not  be  taken  by  these  roads  to  fur- 
ther the  modern  ideas  of  apprenticeship  training.  The  commit- 
tee appointed  consisted  of  the  following  gentlemen :  S.  J.  Hun- 
gerford,  W.  E.  Woodhouse,  .\.  H.  Eager,  G.  W.  Robb  and  T. 
G.  Armstrong. 

S.  A.  Gidlow,  general  secretary  of  the  St.  Johns  Ambulance 
Association,  Canadian  Pacific  Railroad,  presented  a  paper  on 
"First  Aid  to  the  Injured."  This  paper  pointed  out  the  value 
of  first  aid  knowledge  in  all  conditions  of  existence — particularly 
in  hazardous  occupations,  around  shops,  etc.  It  explained  the 
course  of  lectures,  giving  a  syllabus,  that  are  given  to  the  classes 
now  being  organized  among  all  classes  of  employees  throughout 
the  Canadian  Pacific  Railroad  System.  These  classes  are  very 
carefully  conducted  and  examinations  are  given  to  assure  a  cor- 
rect understanding  of  the  work.  There  are  now  51  classes,  con- 
sisting of  1,607  men,  in  operation  on  the  various  divisions. 

This  paper  aroused  a  most  interesting  discussion  and  many 
points  of  interest  and  value  were  brought  out. 


GENERATION  AND  DISTRIBUTION  OF  ELECTRIC 
POWER  AND  ITS  APPLICATION  TO  RAILROADS. 

C-\N.\DIAN    RAILWAY     CLUB. 


F.  Darlington,  chief  engineer  of  the  Railway  Department  of 
the  Westinghouse  Electric  &  Manufacturing  Co.,  at  the  Feb- 
ruarj-  meeting  of  this  club  presented  a  most  interesting  and  in- 
structive paper  on  the  application  of  electricity  to  railroad  ser- 
vice.    In  a  verj-  clear  manner  he  pointed  out  the  predominating 


importance  of  the  load-factor  of  the  power  station  on  the  unit 
cost  of  output.  Assuming  that  the  power  plant  is  used  exclu- 
sively for  transportation  purposes  the  power  factor  must  of 
necessity  be  very  low  unless  a  tremendously  expensive  storage 
l)attery  equipment  is  installed,  as  has  been  done  by  the  New 
York  Central  Lines.  Costs  of  current  at  the  switchboard  under 
various  assumed  conditions  were  given  to  illustrate  this  feature. 
The  impression  gained  from  a  reading  of  this  paper  is  that 
Mr.  Darlington  does  not  favor  the  electric  operation  of  rail- 
roads in  general  unless  other  features  than  economy  are  the 
controlling  ones.  This  idea  is  based  on  the  poor  load  factor  and 
does  not  hold  if  it  is  possible  to  either  purchase  current  from 
an  outside  source  or  to  have  sufficient  uses  outside  of  trans- 
portation for  current  from  a  central  power  station  to  give  it  a 
satisfactory  load  factor.  This  in  many  cases  can  be  done  with 
not  only  direct  economy  on  the  transportation  costs,  but  also  an 
improvement  on  the  manufacturing  conditions  in  the  neighbor- 
hood. 


THE   EFFICIENCY   OF  TOOLS  AND   ECONOMY  IN 
MANUFACTURING  THEM. 

CAN.^DIAN    RAILWAY   CLUB. 


W.  M.  Townsend,  supervisor  of  tools,  Montreal  Locomotive 
Co.,  presented  a  very  valuable  paper  at  the  January  meeting  of 
this  club  on  the  manufacture  of  tools.  The  subject  of  milling 
cutters  was  first  considered  in  detail  and  the  best  design  and 
proper  method  of  handling  in  the  manufacture  were  very  clearly 
indicated.  It  was  stated  that  cutters  having  a  diameter  much 
less  than  6  in.  should  not  have  inserted  teeth,  but  above  that 
size  inserted  teeth  were  often  advisable.  The  cost  of  the  dif- 
ferent kinds  of  steel  suitable  for  this  use  was  discussed,  as  well 
as  the  proper  size  and  shape.  Next  the  author  considered  the 
regular  list  of  tools  used  on  lathes,  planers,  etc.,  and  stated  that 
a  great  saving  can  be  made  by  using  a  piece  of  billet  steel  for  the 
body  of  the  tool  and  welding  a  tip  of  high  speed  steel  at  the 
cutting  edge.  The  methods  of  doing  this  were  very  clearly  ex- 
plained in  detail.  Drills  were  then  considered  in  much  the  same 
manner  as  were  also  reamers.  Attention  was  drawn  to  the  im- 
portance of  having  an  accurate  distribution  of  tools  in  order  to 
obtain  the  greatest  economy.  This  should  be  under  the  control 
of  a  specialist  who  also  is  the  expert  on  tool  design  and  manu- 
facture, and  should  not  be  left  to  the  tool  room  foreman,  whose 
duties  prevent  him  from  properly  following  up  the  use  and 
abuse  of  the  various  tools  issued.  • 


The  Jacobs-Schupert  United  States  Fire  Box  Company, 
Coatesville,  Pa.,  has  applied  for  a  charter  under  Pennsylvania 
laws.  Those  interested  are  A.  F.  Huston,  Charles  L.  Huston 
and  Joseph  Humpton  of  the  Lukens  Iron  &  Steel  Company,  to- 
gether ith  a  number  of  officials  of  the  Atchison,  Topeka  &  Santa 
Fe  Railroad.  The  company  controls  the  patents  and  has  erected 
and  equipped  a  plant  at  Coatesville  for  the  manufacture  of  the 
Jacobs-Schupert  fire  boxes  for  locomotives,  invented  by  Henry 
W.  Jacobs,  assistant  superintendent  of  motive  power  of  the  Santa 
Fe  Railroad,  and  Frank  W.  Schupert. — Iron  Age. 
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PERSONALS 


Harry   D.   Bishop   has  been  made  roundhouse   foreman   at   Ik-len,    N.    M., 
vice  C.  C.  Brooks. 


C.  M.   Whitney  has  been  made  general   foreman  of  the   "Frisco  shops  at 
Cape  Girardeau,  Mo. 


C.    C.    Shepherdson   has  been   appointed   assistant    foreman    of   the    Santa 
Fe  at  Albuquerque,  N.  M. 


L.   L.   Collier  has  been  appointed  foreman   of  the   Santa   Fe   at  Ashfork, 
Ariz.,  vice  J.  Williams,  resigned. 


H.   S.  Lloyd  has  been  made  master  mechanic  of  the  Tennessee,   Alabama 
&  Georgia  R.  R.,  at  Alton  Park,  Tenn. 


George    Spratley    has    been    made    master    boilermaker    of    the    Colorado 
Midland  R.  R.  at  Colorado  City,  Colo. 


W.  C.  Radke  has  been  appointed  master  mechanic  of  the  Northern  Pacific 
R.  R.,  with  headquarters  at  Staples,  Minn. 


E.    L.    Richardson   has  "beeen   appointed   general    foreman   of   Ihe    Norfolk 
and  Western  Ry.,  with  office  at  Roanoke,  Va. 


Charles    Manley    has    been    appointed    superintendent    of    shops    of    the 
National  Railways  of  Mexico,  with  office  at  Aguas  Calientes. 


D.    L.   Ringler   has   been    made   roundhouse   foreman   of   the    Trinicy   and 
Brazos  Valley  Ry.  at  Teague,  Texas,  vice  E.   L.  Critz,  transferred. 


J.    B.    KiLPATRiCK    has    been    made    superintendent    of    motive    power    of 
the  first  district   of  the  Rock  Island  system,   with   office   at  Chicago. 


S.   W.   MuLLiNix   has  been  made  superintendent  of  motive   power   of  the 
second  district  of  the  Rock  Island  system,  with  office  at  Topeka,  Kans. 


C.    M.    Taylor    has    been    made    superintendent    of    motive    power    of    the 
third  district  of  the  Rock  Island  system,  with  office  at  Shawnee,  Okla. 


C.    A.    Wood    succeeds    C.    W.    Tessier    as    general    foreman    of    the    car 
department.  National  Railways  of  Mexico,  with  office  at  Aguas  Calientes. 


J.   E.   Henshaw  has  been  made  superintendent  of   the   St.   Louis   &   San 
Francisco  Ry.  shops  at  Springfield,  Mo.,  succeeding  T.   W.    Lillie,   resigned. 


T.  M.  Price  has  been  made  superintendent  of  the  shops  of  the  Detroit. 
Toledo  &  Ironton  at  Jackson,  Ohio,  vice  H.  F.  Martyr,  resigned  as  general 
foreman. 


V.  W.  Ellet  has  beeen  appointed  a  general  foreman  of  the  Rock  Island 
Lines,  with  office  at  Rock  Island.  111.,  succeeding  J.  E.  Loy,  assigned  to 
other  duties. 


E.  T.  Miller,  general  foreman  of  the  Concord  shops  of  the  Boston  & 
Maine  R.  R.,  has  been  appointed  general  car  inspector  with  office  at 
Boston,  Mass. 


G.  S.  Hunter  has  been  appointed  a  master  mechanic  of  the  Missouri, 
Oklahoma  &  Gulf  R.  R.,  with  office  at  Muskogee,  Okla.,  succeeding  J.  F. 
Grealy,  resigned. 


J.  W.  Small,  superintendent  of  machinery  of  the  Kansas  City  Southern 
R.  R.,  at  Pittsburg,  Kans.,  has  had  his  authority  extended  over  the  Arkan- 
sas Western  R.  R. 


W.  J.  Tollerton  has  been  appointed  assistant  general  superintendent  of 
motive  power  of  the  Chicago,  Rock  Island  and  Pacific  Ry.,  with  head- 
quarters at  Chicago. 


N.  S.  Brooks,  general  foreman  of  the  Baltimore  and  Ohio  R.  R.  at 
Keyser,  W.  Va.,  has  been  appointed  assistant  master  mechanic,  with  office 
at  Cumberland.   Md. 


E.  O.  Rollings  assistant  master  mechanic  of  the  Louisville  and  Nash- 
ville Ry.  at  Howell,  Ind.,  has  been  promoted  to  be  master  mechanic,  with 
office  at  So.  Louisville,  Ky. 


T.  M.  Price,  assistant  master  mechanic  of  the  Detroit,  Toledo  &  Iron- 
ton  Ry.,  at  Jackson,  Ohio,  has  been  appointed  general  foreman,  with  office 
at  Jackson,  succeeding  H.  F.  Martyre,  resigned. 


W.  G.  Tawse,  road  foreman  of  engines  of  the  Chicago  &  Eastern  Illinois 
R.  R.,  has  resigned  that  position  and  is  now  with  the  Locomotive  Super- 
heater Company,  New  York,  with  office  at  Chicago. 


William  P.  Carroll,  terminal  foreman  of  the  New  York  Central  & 
Hudson  River  R,  R,.  at  Buffalo,  N.  Y.,  has  been  appointed  master  me- 
chanic, with  office  at  Rochester,  succeeding  F.  M.  Steele,  resigned. 


M.  Weber  has  been  appointed  master  mechanic  of  the  Albuquerque  di- 
vision of  the  Atchison,  Topeka  &  Santa  Fe  Coast  Lines,  with  office  at 
Winslow,  Ariz.,   succeeding  William  Daze,   assigned  to  other   duties. 


W.  G.  Hammell,  formerly  chief  engineer,  has  beeen  appointed'  purchasing 
agent  of  the  Atlanta,  Birmingham  and  Atlantic  R.  R.  He  relieves  W.  D. 
Knott,  who  has  been  given  leave  of  absence  on  account  of  ill  health. 


O.  T.  Hakroun  has  resigned  as  tool  foreman  of  the  Chicago  &  Alton  R. 
R.  and  the  office  is  abolished.  Mr.  Harroun  is  secretary  of  the  American 
Railway  Tool  Foremen's  Association,  and  is  temporarily  located  at 
Odin,  111. 


O.  S.  Jackson,  master  mechanic  of  the  Chicago,  Indianapolis  &  Louis- 
ville Ry.,  at  Lafayette,  Ind,,  has  been  appointed  superintendent  of  motive 
power  of  the  Chicago,  Terrc  Haute  &  Southeastern,  with  office  at  Terre 
Haute,  Ind. 


G.  L.  Lambeth,  master  mechanic  of  the  St.  Louis  division  of  the  Mobile 
&  Ohio  R.  R.,  at  Jackson,  Tenn.,  has  been  appointed  master  mechanic  of 
the  Mobile  division,  with  office  at  Whistler,  Ala.,  succeeding  E.  G.  Brooks, 
assigned  to  other  duties. 


J.  P.  McCuEN,  formerly  superintendent  of  motive  power  of  the  Cincin- 
nati, New  Orleans  &  Texas  Pacific  Ry.,  and  who  retired  recently  after  30 
years  of  service,  will  be  retained  with  the  road  in  an  advisory  capacity, 
with  the  title  of  general  inspector. 


Jno.  a.  Clarke,  of  the  purchasing  department  of  the  Canadian  Pacific 
Ry.  at  Montreal,  died  on  Feb.  5,  aged  63  years.  Death  ensued  from  hemor- 
rhage of  the  brain  brought  on  by  a  fall  sustained  while  in  attendance  at 
the  funeral  of  the  late  chief  engineer  of  the  road,  J.  E.  Schwitzer. 


C.  W.  Dieman  has  beeen  appointed  master  mechanic  of  the  Green  Bay 
&  Western  Ry.,  the  Kewi^unce,  Green  Bay  &  Western  R.  R.,  the  Ahnapee 
&  Western  Ry.  and  the  lola  &  Northern  R.  R.,  with  office  at  Green  Bay, 
Wis.,  succeeding  W.  P.  Raidler,  resigned  to  engage  in  other  business. 


F.  O.  Walsh,  master  mechanic  of  the  Atlanta  &  West  Point  R.  R.  and 
the  Western  Railway  of  Alabama,  at  Montgomery,  Ala.,  has  been  ap- 
pointed mechanical  assistant  to  the  general  manager  of  the  Brazil  Railroad 
Company,  in  charge  of  the  mechanical  department,  with  office  at  Sao  Paulo, 
Brazil,  S.  A. 


J.  W.  Marden,  superintendent  of  the  car  department  of  the  Boston  & 
Maine  R.  R.,  has  resigned  after  fifty  years  of  continuous  service.  The 
above  position  which  Mr.  Marden  held  since  1907,  is  now  abolished,  and 
the  business  of  that  department  will  come  under  the  supervision  of  H. 
Bartlett,  general  mechanical  superintendent. 


WiLLARD  DouD,  shop  engineer  of  the  Chicago,  Burlington  and  (>uincy 
R.  R.,  resigned  from  that  position  February  1,  and  has  beeen  appointed  in 
a  similar  capacity  on  the  Illinois  Central  R.  R.  Mr.  Doud  will  give  his 
particular  attention  to  i)lanning  improvements  in  power  plants,  and  other 
features   of  shops  which  come  especially  under  the   mechanical    department. 


George  Parsons  Sweeley,  late  master  mechanic  Allegheny  shops,  Penn- 
sylavania  lines,  Northwest  system,  who  died  at  his  home  in  Allegheny  on 
January  10,  1911,  was  very  well  known  in  mechanical  circles  and  has  been 
in  continuous  service  with  the  Pennsylvania  for  more  than  thirty-five 
years.  Mr.  Swecley  was  born  in  Montoursville,  Pa.,  on  July  13,  1856.  He 
was  a  member  of  the  M.  M.  and  M.  C.  B.  associations,  the  Pittsburg  Rail- 
way Club,   the   Bellevue   Club   and  the   Masonic   fraternity. 


CATALOGS 


Valves. — The  Nelson  Valve  Co.,  of  Philadelphia,  Pa.,  has  issued  a  large 
folding  leaflet  illustrating  and  describing  its  various  globe,  angle,  gate  and 
check  valves,  and  which  contains  much  valuable  information  for  users  of 
these  parts. 


Ball  Bearings. — The  Hess-Bright  Mfg.  Co.,  of  Philadelphia,  Pa.,  has 
isssued  two  leaflets  on  magneto  bearings  and  centrifugal  basket  mountings, 
which  retain  the  attractive  appearance  so  characteristic  of  the  literature 
i^^sued  by  this  company. 


Lathe  Efficiency. — This  is  the  title  of  a  very  instructive  catalog  just 
issued  by  the  American  Tool  Works  Co.,  of  Cincinnati,  O.  It  deals  with 
the  facts  about  engine  lathes  and  illustrates  several  of  the  prominent  designs 
of  the  latter  as  manufactured  by  this  company. 


Conduit  Products. — In  catalog  430  the  Sprague  Electric  Co.,  of  New 
York,  presents  a  variety  of  illustrated  descriptive  matter  in  connection 
with  its  conduit  products  which  in  the  form  compiled  becomes  exceedingly 
valuable  as  a  reference  book  for  those  interested  in  this  line.  The  catalog, 
which  contains  4'2  pages,  is  conveniently  divided  into  sections,  and  is  care- 
fully indexed. 
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Wires  and  Cables. — A  very  handsome  catalog,  entitled  Bulletin  No.  4787, 
has  recently  beeen  issued  by  the  General  Electric  Co.,  devoted  to  the  sub* 
ject  of  wires  and  cables.  The  publication  should  be  of  considerable  service 
to  purchasing  agents,  central  station  managers,  and  all  having  occasion  to 
buy  or  use  wire  and  cable  for  any  service.  The  book  contains  much  data, 
but  no  prices. 


Power  and  Lighting  Transformers. — In  Bulletin  461,  issued  by  the 
Triumph  Electric  Co.,  of  Cincinnati,  O.,  will  be  found  a  complete  descrip- 
tion of  the  "Triumph  Type  L"  transformers,  and  the  many  points  of  supe- 
riority which  they  possess  are  specially  featured.  The  bulletin  is  well 
written  and  the  various  points  in  the  description  are  presented  in  a  manner 
which    renders  them   particularly   interested. 


SiEEL  Platf.  and  Manufactured  Shapes. — The  Carnegie  Steel  Co.,  of 
Newark,  N.  .T.,  has  just  issued  its  Waverly  Warehouses  Stock  List  No.  0 
which  is  complete  with  the  usual  information  in  regard  to  the  available 
stock  of  the  Carnegie  Company.  The  pamphlet  contains  a  very  attractive 
map  of  Waverly,  N.  J.,  which  graphically  illustrates  the  enviable  location 
of  the  plant  in   relation  to  its  railroad  facilities. 


Tool  Room  Furnaces. — Bulletin  "R,"  recently  issued  by  the  Rockwell 
Furnace  Co.  of  New  York,  describes  a  gas  furnace  for  tool  room  use  which 
is  of  decided  interest.  It  in  reality  embodies  eight  furnaces  in  one  and 
is  thoroughly  adapted  for  accurately  heat  treating  small  tools,  etc.,  and  for 
annealing,  hardening,  tempering  and  forging.  This  is  a  most  compact  and 
complete  furnace  and  is  well  designated  as  a  necessary,  if  not  an  indis- 
pensable, accessory  to  an  up-to-date  tool  room. 


Brake  Beams. — The  Chicago  Railway  Equipment  Co.  has  recently  issued 
under  the  title  "The  Railway  Equipment  Primer,"  a  novel  presentation 
of  the  merits  of  the  Crcco  brake  beam.  This  little  book  is  strongly  remi- 
niscent of  our  old  school  day  companions;  the  "RoUo  Books,"  and  its 
compiler,  Bruce  V.  Crandall,  has  in  happy  vein  brought  some  compelling 
points  home  to  us.  Notwithstanding  its  gloss  of  humor,  however,  there  is 
a  prominent  truth  embodied  in  the  little  book,  and  as  the  perusal  of  its 
pages  progresses  it  becomes  apparent  in  a  way  which  is  quite  appealing. 
Railroad  men  should  I'ead  this  primer,  and  if  their  interest  equals  our 
own  they  will  be  well  repaid. 


Storage  Batteries. — This  attractive  catalog  is  published  in  the  inLerests 
of  the  Edison  Storage  Battery  Co.,  and  for  the  purpose  of  disseminating 
complete  and  useful  information  in  regard  to  the  new  Edison  storage  bat- 
tery. It  is  intended  that  it  shall  answer  satisfactorily  not  only  the  ques- 
tions of  the  novice,  but  of  the  man  who  knows  batteries,  and  who  is  familiar 
with  the  electric  vehicle.  It  deals  principally  with  comparison  betweeen  the 
Edison  battery  and  those  of  the  older  types,  and  without  referring  by  name 
to  any  particular  make  of  lead  battery,  all  of  the  comparisons  referred  to 
in  the  catalog  are  based  upon  actual  experience,  and  all  statements  may  be 
easily  verified  by  any  competent  and  honest  expert. 


Electric  Supplies.^ — Bulletin  No.  4S13,  just  issued  by  the  General  Elec- 
tric Co.,  describes  an  oil  break  switch  adapted  to  use  on  alternating  current 
series  arc  systems  for  sectionalizing  feeder  systems,  cutting  in  and  out 
transformers,  and  similar  classes  of  service  requiring  a  switch  to  be  operated 
under  load.  Bulletin  4311  contains  descriptive  matter  and  data  in  con- 
siderable detail  on  drum  controllers  for  industrial  service,  and  super- 
sedes the  General  Electric  Co.'s  previous  bulletin  on  this  subject.  Bulletin 
No.  4791  describes  the  General  Electric  regulators  of  the  induction  type  and 
switch  type,  single  and  polyphase,  hand  operated  and  automatically  oper- 
ated. It  contains  connection  and  dimension  diagrams,  together  with 
weights  of  the  various  regulators  described. 


Electrical  Catechism — Direct  Current  Apparatus. —  Fairbanks,  Morse 
&  Co.,  Chicago,  have  published  a  very  interesting  booklet  giving,  in  simple 
language,  definitions  for  electrical  terms  and  describing  the  construction 
and  uses  of  different  electrical  machines.  As  the  title  indicates,  this  treatise 
is  prepared  in  the  form  of  a  series  of  questions  and  answers.  It  was  orig- 
inally prepared  for  the  use  of  salesmen  only,  but  there  has  been  a  consid- 
erable demand  for  it  by  others.  The  booklet  is  well  illustrated  and 
printed  on  enameled  paper.  The  insight  which  it  gives  to  the  products 
of  Fairbanks,  Morse  &  Co.  makes  it  very  interesting  to  engineers,  and,  to 
one  who  is  not  familiar  with  electrical  machinery,  this  pamphlet  will  be  of 
great  assistance.     It  will  be  sent  on   request  to  interested  parties. 


Tool  Steels. — An  artistic  catalog  which  has  been  recently  issued  by 
Edgar  Allen  &  Co.,  Ltd.,  of  Sheffield,  is  devoted  to  a  considerable  discus- 
sion of  high  speed  steels  and  their  application  to  the  usual  and  unusual 
processes  wherein  employed.  The  catalog,  in  addition  to  specific  informa- 
tion in  regard  to  shapes  snd  sizes  of  tool  steel,  deals  somewhat  exhaustively 
with  other  products  of  the  company.  It  graphically  illustrates  all  kinds 
of  steel  castings  for  locomotives,  and  the  important  features  in  connection 
with  the  Edgar  Allen  &  Co.'s  output;  rails,  railway  crossings  and  switch 
layouts  are  not  by  any  means  neglected.  The  catalog  will  invite  an  at- 
tentive perusal,  and  although  the  company  will  be  pleased  to  supplement 
the  information  if  required,  its  completeness  is  such  that  little  more  can 
be  offered. 


Telephone  Train  Dispatching. — Bulletin  No.  501,  just  issued  by  the 
United  States  Electric  Co.,  of  New  York  and  Chicago,  is  designed  to 
present  accurate  information   in  respect  to  the   application   of  selective  call- 


ing to  railway  service,  and  in  particular  to  the  use  of  the  Selector  Tele- 
phone System  in  train  despatching.  The  bulletin  describes  the  development 
of  the  system  and  explains  fully  the  functions  and  service  of  the  Gill 
selector  and  the  answer-back.  The  circuits  and  the  outfits  for  calling 
with  the  local  battery  bell  and  the  main  line  bell  arc  described  and  illus- 
trated and  some  facts  regarding  the  economic  advantages  of  substituting 
selective  telephone  train  dispatching  for  the  telegraph  sounder  call  are 
convincingly  assembled.  The  selector  outfits  to  operate  under  the  various 
optional  arrangements  arc  conveniently  grouped,  as  to  equipment,  and  des- 
ignated by  code  numbers. 


Cranes. — The  Whiting  Foundry  and  Equipment  Co.,  of  Harvey,  111., 
under  the  title  "Cranes  of  All  Types — for  Every  Service,"  has  issued  a 
40-page  catalog  which  in  condensed  form  gives  a  description  of  special 
features  of  Whiting  cranes,  also  views  of  installations  and  list  of  principal 
customers.  The  intent  of  the  catalog  is  to  convey  that  there  is  a  Whiting 
crane  for  every  service  and  this  is  well  borne  out  in  the  profusely  illus- 
trated matter  which  is  a  prominent  feature.  The  great  diversity  in  opera- 
tions which  are  permissible  are  presented  in  a  manner  which  endows  it  with 
particular  interest.  A  considerable  portion  of  the  catalog  is  devoted  to  a 
detailed  description  of  the  component  parts.  The  Whiting  Company  will  be 
pleased  to  furnish  a  copy  of  the  catalog  on  request  and  it  will  well  repay  a 
perusal  by  anyone  interested  in  the  subject. 


Locomotive  Safety  Valves. — The  Crosby  Steam  Gage  and  Valve  Co., 
of  Boston,  Mass.,  has  recently  issued  a  most  valuable  and  instructive  little 
treatise  under  the  title  "The  Measurement  of  Steam  Discharge  in  Loco- 
motive Pop  Safety  Valves."  The  book  is  a  report  of  such  tests  as  con- 
ducted in  April  and  June,  1910,  by  Professor  Edward  F.  Miller  at  the 
Massachusetts  Institute  of  Technology  to  determine  definitely  the  two  im- 
portant questions,  "How  much  steam  will  a  safety  valve  discharge  ?"  and 
"How  much  will  it  relieve  a  boiler?"  The  report  will  repay  careful  study 
and  analysis.  For  those  who  may  have  a  special  interest  in  the  subject 
a  discussion  of  the  work  is  appended  showing  its  practical  application  in 
railroad  work  and  its  value  to  the  mechanical  engineer  and  superintendent 
of  motive  power.  The  Crosby  Company  also  issues  an  attractive  pamphlet 
on  the  Crosby  principle  in  safety  valves  for  locomotives  which  is  fully  and 
clearly  descriptive   of  its   locomotive   safety  valve. 


NOTES 


F.  W.  MiLiER  Heating  Co.^On  March  1,  1911,  this  company  assumed 
occupancy  of  its  new  suite  of  offices  314-315  McCormick  Bldg.,  193  Michi- 
gan  Boulevard  corner  Van  Buren   St.,  Chicago,   111. 


Pressed  Steel  Car  Co. — At  the  regular  quarterly  meeeting  of  the  board 
of  directors  of  this  company,  held  January  25,  1911,  O.  C.  Yayley  was 
elected  a  director  to  fill  the  vacancy  caused  by  the  recent  death  of  one 
of  the  members  of  the  board. 


Joseph  Dixon  Crucible  Co. — During  1910  this  company  of  Jersey  City, 
N.  J.,  supplied  graphite  and  graphite  lubricants  to  210  different  steam 
railroad  companies.  Its  business  with  the  steam  railroads  increased  53 
per  cent,  and  during  the  same  period  it  sold  the  same  products  to  91 
automobile  manufacturers,  increasing  its  business  with  them  260  per  cent. 


Burton  W.  Mudge  &  Co. — This  company,  of  Chicago,  111.,  have  added 
materially  to  their  well  equipped  organization  by  electing  Thomas  A.  Gar- 
land a  vice-president.  The  attention  of  Mr.  Garland  will  be  directed  to 
the  development  of  car  ventilating  and  refrigerating  devices,  patented  by 
him  while  superintendent  of  refrigerator  service  of  the  Burlington   system. 


Wells  Brothers  Co. — Announcement  is  made  by  the  above  company  of 
Greenfield,  Mass.,  that  Edward  Blake,  Jr.,  who  has  been  manager  of  sales 
for  the  past  four  years,  and  a  director  of  the  corporation,  has  severed  his 
connection  with  the  company,  effective  February  1st.  Mr.  Blake  has  obtained 
the  controlling  interest  in  the  Canadian  Tap  &  Die  Company,  Ltd.,  Gait,  On- 
tario, Canada,  of  which  he  has  been  treasurer  since  its  organization  in  1905. 
He  leaves  within  a  few  weeks  to  take  the  active  management  of  the  com- 
pany's affairs  and  will  devote  his  entire  time  to  promoting  its  business. 
He  has  a  wide  acquaintance  in  the  machinery  and  tool  trade  and  smong 
ihe  hardware  jobbers;  and  his  many  friends,  while  regretting  his  depart- 
ure from  among  them,  will  wish  him  A  full  measure  of  success  in  his  new 
field. 


LiNDE  Air  Products  Co. — This  company  of  Buffalo,  N.  Y.,  has  recently 
increased  its  capital  from  $500,000  to  $1,000,000.  The  company  has  pur- 
chased sites  at  South  Elizabeth.  N.  J.,  and  North  Trafford,  Pa.,  and  is  pro- 
ceeding at  once  with  the  erection  of  two  large  factories.  It  is  anticipated 
that  these  two  new  plans  will  be  completed  and  in  operation  by  June  of 
this  year.  The  contracts  for  the  buildings  have  been  let  as  well  as  for 
such  equipment  as  the  company  do  not  themselves  construct  in  their  F.uffalo 
shops.  The  Linde  Air  Products  Company  already  have  two  plants  in 
operation — one  in  Buffalo  and  one  in  East  Chicago — but  the  demand  for 
conjpressed  oxygen  and  apparatus  for  oxy-acetylene  welding  has  developed 
during  the  past  twelve  months  with  such  unprecedented  rapidity  that  these 
additional  oxygen  plants  are  required  to  enable  the  company  to  keep  pace 
with  the  demand. 
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FOR    YOUR    CARD    INDEX  Machine  Tools— Horizontal  Boring  Machine 

Amek.  Eng.,  1911,  P-  115  (March). 

Some  of  the  more  important  articles  in   this  issue  arranged  -,,,..  j    j        ■  .•  c  r  1   i      ■       *  1   i,„,-        

'                      .    '  .               ,  .    ,          ,-                .        ,    ,.  Illustratea   description   of  a   powerful   horizontal   boring  ma- 

for  dit>pinq  and  msertton  m  a  card  index.    Extra  copies  of  this  ,  ■        r                   ,          1        t->    ■       j    u      *u      ■c'^^a-  1     ai,„i,:„. 

'       "^    "              ...             ,       .,              ,      ,         .  ,                 •  chine    for    general    work.      Designed    by   the    Fosdick    Machine 

page  nnll  be  furnished  to   subscnbers  only  for  eight   cents   in  _         _ 

stamps. 


Amer.  Eng.,  1911,  p.  IDS   (March).      Machine  Tools— Lathes  Amer.  Eng.,  1911,  p.  107   (March). 


Apprenticeship 

FOURTH    ANNUAL    CONFERENCE    OF    APPRENTICE 
INSTRUCTORS  ON  THE   NEW  YORK  CENTRAL 
LINES. 
Report    of   the    proceedings   at   the    191 1    conference    held    at 
New  York  on  January  27. 


Car — Private 


Amer,   Eng.,   1911,  p.  93   (March). 


Illustrated  description  of  private  car  built  in  England  for 
the  South  Manchuria  Railway,  that  employs  much  heavier  con- 
struction and  more  commodious  arrangements  than  is  custom- 
ary on  foreign  roads. 


Cars— Wheels  Amer.  Eng.,  1911,  P-   108   (March). 

Liberal  abstracts  from  a  paper  on  standardization  of  chilled 
iron  car  wheels  presented  by  W.  S.  Killam  before  the  West- 
ern Railway  Club. 


Locomotives— 2.6-6-2  Type      Amer.   Eng.,   191  i,  P-  9°   (March). 
CHICAGO,  MILWAUKEE  &  ST.  PAUL  RAILWAY. 

Illustrated  description  of  locomotive  design  from  which  the 
American  Locomotive  Co.  built  25  engines.  Boiler  design  simi- 
lar to  C.  &  O.  locomotives  of  same  type.  The  double  flexible 
exhaust  pipe  and  double  exhaust  nozzle  is  fully  illustrated  and 
described. 


Locomotives -2-6-6-2  Type     Amer.  Eng.^  1911,  P-  102   (March). 
ATCHISON,  TOPEKA  &  SANTA  FE  RAILWAY. 

Fully  illustrated  description  of  the  first  examples  of  Mallet 
locomotives  with  articulated  boilers.  Two  different  types  of 
joints  are  illustrated. 


Locomotive  Details— Rods        Amer.  Eng.,  1911-  P-  99   (March). 

MAIN  ROD  WITHOUT  STRAPS  OR  BOLTS. 

Illustrated  description  of  new  design  of  main  rod,  which  does 
not  require  the  use  of  straps. 


Illustrated  description  of  some  very  powerful  high  duty  ma- 
chines recently  designed  by  the  American  Tool  Works   Co. 


Machine  Tools — Milling  Machines 

Amer.  Eng.,  1911,  p.  m   (March). 

Illustrated  description  of  vertical  and  horizontal  miling  ma- 
chine of  great  flexibility ;  designed  by  the  Newton  Macnine 
Tool  Works,  Philadelphia. 


Machine  Tools— Shaper  Amer.  Eng.,  1911,  P-  116  (March). 

Illustrated   description  of  a  motor  driven  crank  shaper  with 
speed  bo.x.     Designed  by  the  John  Steptoe  Shaper  Co. 


Shops — Locomotive 


Amek.  Eng.,  1911,  p.  81   (March). 


LOCOMOTIVE  REPAIR  SHOPS  AT  BREWSTER,  OHIO, 
W.  &  L.  E.  R.  R. 
Fully  illustrated  description  of  a  shop  to  take  care  of  the  re- 
pairs on  400  locomotives.  All  shops  are  contained  within  one 
large,  well  lighted  building.  An  original  arrangement  incorpo- 
rating a  transfer  shop  forms  the  basis  of  this  design. 


Steels — Alloy 


Amer.   Eng.,  1911,  p.  95   (March). 


Liberal  abstract  from  a  paper  presented  by  Henry  Southers 
before  the  Engineering  Club  and  Railroad  Club  at  Altoona.  It 
points  out  very  clearly  the  primary  importance  of  heat  treat- 
ment  of  alloy   steels. 


POSITIONS  WANTED 


Chief  Draftsman.— Graduated  mechanical  engineer,  three 
years'  general  shop  practice,  three  and  one-half  years'  office  ex- 
perience in  mechanical  departments  with  railroads  and  steel  car 
manufacturing  concerns.  Designer,  estimator  and  calculator  for 
all  kinds  of  wood,  or  steel  freight  or  passenger  cars,  wants  po- 
sition as  chief  draftsman  or  car  inspector  or  mechanical  engi- 
neer on  railroads  or  smaller  car  manufacturing  concerns.  Ad- 
dress N.  S.  E.,  care  American  Engineer. 


Machine  Tools — Bolt  Cutter 

Amer.  Eng.,  iqh.  P-  112  (March). 

Illustrated  description  of  a  new  model  bolt  cutter  employ- 
ing an  opening  die  type  of  machine  arranged  for  motor  diive 
in  a  very  satisfactory  manner.  Designed  by  Wiley  &  Russell, 
Greenfield,  Mass. 


Chief  Djiaftsman. — Mechanical  engineer,  six  years'  railroad 
experience,  as  apprentice,  material  inspector  and  general  in- 
spector. Four  years  in  railroad  supplies  as  salesman  and  chief 
draftsman,  now  superintendent  of  factory,  wants  position  as 
chief  draftsman,  mechanical  engineer,  engineer  of  tests  or  shop 
superintendent.    Address  V.  D.,  care  American  Engineer. 


The  Hanna  Locomotive  Stoker 


A   SUCCESSFUL   STOKER  OF  TIIK    STKAM    .1 K r    TVI'K    DKSUiXED    TO   (;i\  E    PERFECT    FLEXIBILITY    AND   CON- 
TROL OF  COAL  DISTRIBUTION.     IT  HAS   BEEN   IN   SERVICE  FOR  NEARLY  A   YEAR  ON  A  LARGE  MAL- 
LET COMPOUND   LOCOMOTIVE,   SUCCESSFULLY    DEXELUPINC  THE  CAPACITY  OF  THE  ENGINE 
WHICH    COri.l)    NOT    liE    KKAI.I/.El)    WITH    HAND    FIRING. 


Locomotive  stokers  can  be  divided  into  three  general  types, 
viz.,  the  plunger  type,  the  jet  type  and  the  under- feed  type. 
Widely  different  arrangements  of  each  of  these  types  have  been 
extensively  experimented  with,  most  of  them  with  some  degree 
of  success.  At  the  present  time,  however,  the  examples  of  the 
jet  and  under-feed  types  appear  to  be  more  promising,  and  of 
these,  three  designs  stand  out  very  prominently.  Tliese  are  the 
Crawford,  the  Street  and  the  Hanna  stoker,  the  first  being  of 
the  under-feed  and  the  latter  two  of  the  steam  injection  type. 
All  of  these  have  successfully  withstood  rigorous  seivice  leils, 
and,  under  the  conditions  in 
which  they  have  been  oper- 
ating, can  all  be  regarded  as 
entirely   successful. 

Though  the  Street  and  the 
Hanna  stokers  are  both  of 
the  same  general  type,  they 
differ  in  practically  all  re- 
spects. The  Street  stoker 
employs  a  crusher  on  tlie 
tender  and  chain  bucket  ele- 
vator on  the  back  head  of  the 
boiler  and  feeds  the  coal 
througli  three  openings  in 
the  back  head  by  means  of 
powerful  intermittent  steam 
jets.  This  stoker  will  be 
fully  illustrated  and  de- 
scribed in  an  early  issue  of 
this  journal.  The  Hanna 
stoker,  which  is  shown  in 
the  accompanying  illustra- 
tions, is  a  self-contained  ap- 
paratus and  feeds  through 
the  fire  door. 

This  stoker  has  been  de- 
veloped by  the  Hanna  Loco- 
motive Stoker  Company  of 
Cincinnati  and  has  been  in 
continuous  successful  opera- 
tion on  the  Cincinnati,  New- 
Orleans  &  Texas  Pacific 
(Queen  and  Crescent)  for 
considerably  over  a  year,  and 
during  the  past  eight  or  nine 
months  has  been  successfully 
stoking  a  large  Mallet  com- 
pound locomotive  which  had 
proven  a  failure  with  hand 
firing.     It  has   recently   been 

successfully  operated  on  one  of  the  largest  Mallet  compound 
locomotives  in  the  world  on  the  Atchison,  Topeka  &  Santa  Fe 
Railway,  and  is  now  being  applied  to  a  number  of  locomotives 
on  the  Queen  and  Crescent  and  to  single  locomotives  on  sev- 
eral other  railways. 

This  stoker  differs  in  practically  all  respects  from  its  prede- 
cessors of  the  same  general  type  and  is  arranged  to  automatic- 
ally distribute  the  coal  around  the  fire  box  in  a  regular  cycle, 
being  so  constructed,  however,  that  if  necessary,  a  large  amount 
of  coal  can  be  directed  at  any  one  spot  desired,  or  the  cycle  can 
be  so  altered  that  part  of  the  fire  box  will  continuously  receive 
a  greater  supply  than  another  part. 


HANNA    LOCOMOTIVE    STOKER — UPPER    CO.M,    HOPPER    REMOVED. 


As  at  preser.t  constructed,  this  stoker  is  built  with  a  hopper 
holding  about  250  lbs.  of  coal,  so  located  that  the  fireman  can 
conveniently  fill  it  from  the  tender.  At  the  bottom  of  this 
hopper  there  is  a  worm  feeder,  driven  by  a  bevel  gear  connec- 
tion from  the  small  two-cylinder  slide  valve  steam  engine  selT- 
contained  within  the  machine  and  located  on  the  deck  of  the 
cab  close  to  the  boiler  head.  Tliis  worm  feeds  the  coal  into 
an  inclined  cast  iron  pipe,  through  which  it  is  crowded  to  a 
discharge  in  the  upper  part  of  the  regular  fire  door  open- 
ing.     Tile    Worm    in    cruwdiiig    the    coal    into    the    pipe    crushes 

it  so  that  there  are  practically 

no  pieces  that  will  not  pass 
througli  a  2  in.  screen.  As  it 
emerges  from  the  top  of  this 
pipe  it  falls  down  on  to  a  cast 
iron  ridge  plate  just  inside 
of  the  door  opening,  over 
v.hich  there  are  two  inclined 
wings  hinged  at  the  back,  and 
arranged  to  automatically 
travel  from  the  top  to  the 
bottom  of  this  ridge  plate,  as 
will  be  explained  later.  These 
wings  form  a  trough  for  di- 
recting the  stream  of  coal, 
which  then  flows  down  in 
front  of  the  jets.  At  this 
point  there  is  a  distinct  change 
from  any  previous  design  of 
stoker,  in  that  there  are  two 
sets  of  jets,  the  upper  emerg- 
ing from  the  end  of  a  series 
of  fingers  about  3  in.  long 
and  arranged  in  an  arc.  Di- 
rectly below  these  fingers  is 
a  very  thin,  flat  opening,  from 
which  emerges  a  thin  fan- 
shaped  jet  of  steam  covering 
practically  the  whole  area  of 
the  fire.  As  the  coal  flows  to 
these  jets  the  larger  pieces 
strike  the  fingers  and  are 
caught  by  the  jets  emerging 
therefrom  and  are  blown  to 
the  part  of  the  fire  box  served 
by  this  particular  jet  or  jets. 
The  finer  coal,  however,  falls 
between  these  fingers  and  is 
caught  by  the  film  jet  below. 
This  fine  coal  is  then  blown 
force  and  underneath  the 
which   tend    to    hold    it    down 


into  the  fire  box  wiih  less 
stronger  jets  from  the  fingers, 
on  the  grate  and  counteract  the  effect  of  the  draft  while 
it  is  in  suspension.  In  this  manner  only  the  larger  pieces 
which  have  sufficient  weight  of  their  own  to  carry  them 
to  the  grate,  are  distributed  by  the  upper  jets.  Below  the 
casting  carrying  the  jets  is  a  table  casting  which  is  grooved 
out  on  either  side  in  such  a  form  that  a  certain  portion 
of  the  coal  is  carried  by  means  of  these  grooves  into  the 
back  corners  and  underneath  the  fire  door.  This  table  casting 
is  capable  of  a  limited  adjustment  in  and  out  at  will.  The 
steam  jets  operate  continuously  and  a  gauge  is  provided  on  each. 
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which,  in  connection  with  the  valve  on  each  line,  permits  the 
varying  of  the  pressure  as  the  kind  of  coal  and  the  condition 
of  the  firebo.\  dictates.  Normally  the  upper  or  finger  jets  are 
carried  at  about  20  lbs.  pressure  more  than  the  lower  or  film 
jet.  These  pressures  will  vary  between  40  and  60  lbs.  and  60 
and  80  lbs.  under  normal  conditions. 

The    automatic    operation    and    independent    control    of    the 
wings  on   the   ridge   plate,   which   gives   the   direction   that   the 


the  cohtrol  lever  is  swung.  Therefore,  necessarily  any  position 
of  the  control  handles  between  these  two  e-xtremes  will  give 
either  wing  a  motion  from  the  bottom  part  way  up  its  stroke 
or  from  the  top  part  way  down  and  return  in  a  regular  cycle. 

A  study  of  this  arrangement  will  show  that  by  throwing  both 
operating  levers  at  the  top,  for  instance,  the  two  wing  castings 
will  form  a  trough  in  the  center  and  all  of  the  coal  will  be 
thrown   underneath  the  flue  sheet  and  on  the   forward  end  of 


GENERAL  ELEV.-\TI0NS  OF   HANNA  STOKEK. 


Stream  of  coal  shall  take  and  the  point  where  it  shall  be  dis- 
charged on  the  grate,  has  been  very  ingeniously  and  satisfac- 
torily worked  out.  Each  of  the  wings  are  rigidly  secured  at 
the  back  ends  to  a  shaft,  which  is  continued  through  a  uni- 
versal joint  to  a  point  on  either  side  above  the  inlet  pipe.  Here 
are  secured  short  cranks  having  a  ball  on  the  outer  end.  Over 
these  balls  are  slipped  a  spring  latch,  forming  the  end  of  the 
operating  gear  coming  from  its  control  on  the  left  side.  This 
arrangement  gives  an  easy  method  of  disconnecting  if  desired. 

The  rods  connecting  to  the  operating  gear  are  secured  to  the 
top  of  a  slotted  block  that  is  hinged  at  the  bottom  to  a  short 
crank  arm  operated  by  the  handles  on  the  quadrants  shown  at 
the  left  of  the  stoker.  In  the  slot  in  this  block  is  a  pin  from 
the  vertical  arm  of  a  rocker,  which  is  oscillated  by  an  eccentric 
connection  to  the  ratchet  wheel  shown  just  below  the  quad- 
rants. The  throw  of  this  arm  is  capable  of  adjustment.  The 
ratchet  wheel  is  operated  through  a  dog  on  the  end  of  the  bell 
crank  connected  by  a  long  arm  and  rocker  from  an  eccentric 
on  the  shaft  which  drives  the  worm  screw. 

Since  each  of  the  wings  in  the  stoker  have  a  separate  con- 
nection and  gear  from  the  ratchet  wheel,  it  will  be  seen  that 
either  can  be  adjusted  as  to  its  movement  by  a  change  in  the 
angularity  of  the  slotted  block.  If  the  control  lever  is  so 
located  that  the  pinned  end  of  the  block  is  at  the  bottom,  the 
slot  will  then  he  vertical  in  the  central  position  and  the  wings 
in  the  stoker  will  have  their  maximum  travel.  If,  however, 
this  operating  lever  is  turned  so  that  the  pin  connection  is  at 
one  side,  the  pin  on  the  rocker  will  then  simply  slide  back 
and  forth  in  the  slot  and  the  wing  casting  controlled  from  this 
gear  will  have  no  movement,  remaining  stationary  in  a  position 
at  the  top  or  bottom  of  its  stroke,  depending  upon  which  way 


the  grate.  If  they  are  both  placed  at  the  bottom  of  the  quad- 
rants the  wing  castings  will  remain  at  the  bottom  of  their 
stroke  and  the  coal  will  practically  all  be  discharged  into  the  back 
corners  of  the  fire  box.  If  one  is  placed  at  the  top  and  one  at 
the  bottom  all  of  the  coal  will  then  be  fed  along  one  side  of 
the  fire  box,  being  scattered  equally.  On  the  other  hand,  if 
one  is  placed  at  the  top  of  its  quadrant  and  the  other  is  placed 
to  give  a  full  stroke,  a  cycle  of  firing  will  occur  through  one- 


ARFANGEMENT   OF  RIDGE  PLATE  AND    WING    CASTINGS. 


April.  I'jii. 


AAil^RlCAN    ENGINEER    AND    RAILRUAU     lOURNAL 


1S3 


half  of  the  fire  box  only.  From  this  it  will  be  steii  that  any 
possible  desired  combination  for  the  feeding  of  the  coal  can 
be  obtained  by  the  proper  adjustment  of  the  control  handles. 
If  it  is  desired  to  put  a  large  amount  of  coal  in  the  back 
corners  or  undcrncalli  the  door  this  is  performed  by  placmg 
both  handles  at  the  bottom  of  the  quadrants,  shutting  off  the 
blast,  allowing  the  coal  to  pile  up  on  the  dead  plate  and  then 
with  a  quick  blast  through  the  fingers  it  will  be  discharged 
immediately  under  the  door  and  into  the  back  corners  almost 
entirely. 

The  two  cylinder  steam  engine  operating  the  stoker  is  of 
such  a  size  that  in  case  any  foreign  substance  gets  into  the 
worm  which  would  break  the  machine,  tlie  engine  will  be  stalled 
before  this  actually  occurs.  A  reversing  arrangement  is  pre 
vided  with  a  convenient  lever,  .so  that  if  the  engine  is  stalled  it 
can  be  immediately  backed,  and  the  stone  or  other  olistruction 
can  be  removed. 

A  study  of  the  machine  will  show  that  its  capacity  is  gov- 
erned entirely  by  the  speed  of  the  engine  driving  the  worm. 
The  steam  jets  will  take  care  of  practically  all  of  the  coal 
that  can  be  placed  in  front  of  them,  and  the  amount  of  coal 
put  into  the  fire  box  is  determined  by  the  amount. the  worm  feed 
will  handle,  which  in  turn,  of  course,  is  controlled  by  its  speed. 
The  hopper  is  set  at  such  a  height  and  in  such  a  position  that 
the  fireman  can  supply  a  very  large  amount  of  fuel  with  no 
great  difficulty  or  inconvenience.  During  a  recent  trip,  when 
the  stoker  was  delivering  to  the  fire  box  over  5,000  lbs.  of  coal 
per  hour,  it  was  found  that  the  fireman,  who  took  things  very 
easily,  was  actually  engaged  in  shovelling  coal  less  than  40  per 
cent,  of  his  time.  If  a  capacity  is  desired  which  exceeds  the 
fireman's  ability  to  shovel  it  into  the  hopper  the  stoker  could 
be  rearranged  with  the  hopper  covered  by  a  grating  at  the  deck 
level,  and  the  fuel  put  into  it  by  a  large  hoe,  or  by  gravity. 


On  a  recent  trip  of  this  Mallet  locomotive  between  Somerset, 
Ky.,  and  Oakdale,  Tenn.,  a  distance  of  91  miles,  over  1%  per 
cent,  grades,  with  very  sharp  curves  and  many  tunnels,  the 
stoker   being   operated   by   the   observer,   who    received   but   the 


VIKW    SHOWING    RIDGE   PL.\Tir,    WING   CASTINGS    AND   OPERATING   GEAR. 

NOZZLE   AND  TADLE   CASTINGS    NOT   IN   PLACE. 

briefest  preliminary  instruction,  it  was  proven  to  be  all  that 
the  inventor  claimed  for  it.  The  fuel  on  this  trip  was  very 
poor  quality,  being  of  a  character  with  which  it  was  impossible 
to  successfully  hand  fire,  without  numerous  stops  for  fire 
cleaning,  but  in  spite  of  this  the  stoker  easily  maintained  a 
maximum  steam  pressure  under  any  and  all  conditions  of  work. 
In  fact,  it  was  found  possible  to  open  the  pops  at  any  time 
desired,  even  when  the  train  was  on  a  very  heavy  grade  and 
the  locomotive  was  working  at  its  maximum  power.  During 
the  trip,  which  required  eleven  hours  of  elapsed  time,  the 
.tratcs  were  not  shaken,  there  was  no  hook  put  into  the  fire,  ana 
at  tlie  end  of  the  run  the  fire  bed  did  not  exceed  eight  inches 
in  thickness  and  was  in  every  way  in  perfect  condition.  Al- 
though the  locomotive  was  not  equipped  with  a  brick  arch 
at  no  time  when  running  did  the  smoke  assume  a  shade  darker 
than  light  gray.  This  performance  is  all  the  more  remarkable, 
since  the  stoker  in  use  was  a  new  one  and  had  never  been 
operated  on  a  locomotive  before  this  trip.  For  periods  of  thirty 
minutes  or  more  it  was  called  upon  to  deliver  coal  to  the  fire 
box  at  a  rate  exceeding  5,300  lbs.  per  hour.  While  in  opera- 
tion the  appearance  of  the  fire  box  equalled  that  found  in  the 
very  best  hand  firing.  It  appeared  as  if  a  large  part  of  the 
fine  coal  burned  while  in  suspension,  giving  an  intense  white 
light,  indicating  perfect  combustion. 


Erie  Chances  Location  of  Locomotive  Headlights. — All  of 
the  engines  of  the  Erie  are  to  have  their  headlights  changed  from 
in  front  of  the  smokestack  to  the  center  of  the  boiler  head,  where 
tlie  number  of  the  engine  is  at  present.  Engine  No.  1704  on  the 
Cincinnati  division  was  the  first  on  that  section  of  the  road  to 
have  the  change  made.  The  position  of  the  headlight  will  not 
be  altered  imtil  the  engines  are  sent  to  the  shops  for  other 
repairs,  so  that  it  will  be  some  time  before  all  of  the  engines  on 
the  system  are  changed. 


general    view    of    stoker,    SHOWING    WORM    FEED. 
coal   HOPPER  REMOVED. 


The  Employees  of  the  Yueh-Han  Railway,  China,  are  or- 
ganizing a  railway  club,  and  with  it  a  library.  For  this  pur- 
pose catalogs  of  all  sorts  of  railway  supplies,  and  more  par- 
ticularly of  rolling  stock  and  shop  equipment  are  desired.  E. 
C.  Chang,  assistant  storekeeper  of  the  Yueh-Han  Railway,  32 
Fung  Yuen  Ching  street.  Canton,  China,  may  be  addressed. 


Pennsylvania  Atlantic  Type  Locomotive  Glass  E6 


THE  MOST  POWERFUL  ATLANTIC  TYPE  LOCOMOTIVE  EVER  BUILT  HAS  RECENTLY  BEEN  TURNED  OUT  OF 
THE  JUNIATA   SHOPS   OF  THE  PENNSYLVANIA   RAILROAD,     AND     HAS     GIVEN     AN    EXCELLENT    AC- 
COUNT OF  ITSELF   WITH   HEAVY   HIGH   SPEED  TRAINS   ON   THE   MIDDLE  DIVISION  OF  THAT 
ROAD,    BETWEEN    ALTOONA    AND    HARRISBURG. 


An  Atlantic  type  locomotive  with  133,300  lbs.  on  drivers  and 
a  total  weight  of  231,500  lbs.  is  the  latest  product  of  the  me- 
chanical engineer's  office  of  the  Pennsylvania  Railroad  at  Al- 
toona.  The  class  E3d  locomotive,  an  Atlantic  type,  with  80  in. 
drivers,  22  by  26  in.  cylinders,  14  in.  piston  valves,  and  Walschaert 
valve  gear,  having  a  total  heating  surface  of  2,640  sq.  ft.  and 
weighing   188,600   lbs.   has   been   the   standard   passenger    engine 


weight  of  the  trains  to  such  an  exlunt  that  the  E3d  engines 
were  found  to  be  without  any  reserve  capacity  for  emergencies 
and  the  new  class  of  K2  Pacific  type  engines  have  been  used 
on  a  number  of  the  heavier  trains.  A  careful  study  of  the 
situation,  however,  showed  that  the  Atlantic  type  engine  was 
satisfactory  in  every  way  with  the  e.xception  of  an  insufficiency 
of  boiler  power  and  therefore  a  new  design  has  been  brought 


NEW   CLASS   OF   ATLANTIC   TYPE   L0C01I0TI\'E   FOR   THE  PENNSYLVANIA    RAILROAD. 


of  the  lines  east  of  Pittsburgh  for  a  number  of  years.  These 
locomotives,  of  which  there  are  a  large  number  in  service,  up 
to  a  comparatively  recent  date  have  been  thoroughly  satisfactory 
in  every  way  for  high  speed  service  of  all  kinds.  The  general 
introduction  of  all-steel  passenger  equipment,  together  with  the 
opening  of  the  new  terminal  in  New  York  City,  which  resulted 
in  considerable  increase  in  passenger  traffic,   has   increased  the 


out  which  is  practically  a  duplicate  of  the  E3d  except  the 
boiler,  which  has  been  very  greatly  enlarged.  The  first  engine 
of  this  new  E6  type  was  turned  out  of  the  Juniata  shops  on 
December  22,  1910,  and  road  service  since  that  time  has  checked 
the  correctness  of  the  original  deductions  and  the  engine  has 
been  found  to  possess  large  reserve  capacity  in  service  on  the 
most  severe  schedules,  being  able  to  often  make  up  a  surpris- 
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ingly  large  amount  of  time  over  the  division.  A  careful  study 
of  the  general  dimensions  and  ratios  given  in  the  table  at  the 
end  of  this  article  will  show  that  from  all  accepted  standards 
this  design   is  by   far  the   most   powerful   of   its   type   ever   de- 


locomotive  on  the  road,  however,  has  shown  that  this  is  not 
outside  of  good  practice,  and  there  have  been  no  hot  bear- 
ings or  pins  on  the  engine  during  its  three  months'  most  diffi 
cult  experience. 


FIREBOX    WITH    COMBUSTION   CHAMBER — CLASS  e6    LOCOMOTIVES. 


signed.  If  it  is  assumed  that  a  pound  pull  at  the  draw  bar  can 
be  obtained  for  4  lbs.  of  water  evaporated  from  and  at  212 
degs.  in  the  boiler,  this  being  a  reasonable  consumption  at  40 
miles  per  hour,  with  a  30  per  cent,  cut-off,  and  it  is  further 
assumed  that  the  boiler  will  give  an  equivalent  evaporation  of 
14  lbs.  of  water  per  square  foot  of  heating  surface  per  hour, 
it  will  be  found  that  the  locomotive  will  deliver  over  12,500  lbs. 


As  above  mentioned,  the  running  gear  is,  with  the  exception 
of  the  trailer  truck,  a  practical  duplication  of  the  class  E3d, 
and  the  boiler  is  very  similar  in  arrangement  and  capacity  to 
the  class  H8b  consolidation  locomotive.*  It  is  of  the  Belpaire 
wide  fire  box  type,  y6^  in.  inside  diameter  at  the  front  ring 
and  contains  460  2-in.  tubes,  which  are  13  ft.  11^  in.  in  length. 
These  are  somewhat   shorter  tubes  than   were  used  on  the  H8 


ARRANGEMENT   OF   CRATES    ON    NEW    ATLANTIC   TYPE   LOCOMOTIVE. 


draw    bar   pull   at   this   speed,   or   practically   35   per   cent,   more 
than  the  Ejd  under  the  same  conditions. 

A  weight  of  68,770  lbs.  on  one  axle,  as  is  found  on  the  main 
drivers  of  this  locomotive,  far  exceeds  the  record  in  this  re- 
spect not  only  in  this  country,  but  probably  in  the  world.  This 
is  carried  on  9V2  x  13  in.  journals,  giving  a  pressure  of  over 
556  lbs.  per  square  inch  bearing  area.     The  actual  service  of  the 


and  a  combustion  chamber  has  been  incorporated.  One  of  the 
illustrations  shows  the  firebox  with  this  combustion  chamber 
and  it  will  be  noticed  that  the  inside  throat  sheet  is  flanged  to 
form  the  bottom  of  the  combustion  chamber,  thus  eliminating 
a  very  troublesome  joint.    It  will  be  seen  that  the  sheet  is  flanged 


See  American  Ekgineer,  Feb.,  1910,  page  69. 
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at  a  large  radius  and  that  ample  water  space  has  been  left  around 
the  circular  section.  Although  the  sides  of  the  mud  ring  are 
straight  the  rest  of  the  firebox  narrows  down  toward  the  back 
in  the  same  manner  as  does  the  H8  boiler.  The  total  heating 
surface  is  3,582  sq.  ft.  as  compared  with  3,839  sq.  ft.  in  the  H8, 
the  reduction  being  due  to  the  shorter  flues,  and  2,640  sq.  ft.  in 
the  E3d.  This  gives  314  sq.  ft.  of  heating  surface  to  one  cubic 
foot  of  cylinder  volume  and  1,312.09  sq.  ft.  of  heating  surface 
to  the  weight  of  one  cylinder  full  of  steam.  The  grate  area 
of  55-13  sq.  ft.  is  the  same  as  on  the  H8,  and  slightly  smaller 
than  on  the  E3d,  and  has  a  ratio  of  practically  i  to  65  with  the 
heating  surface.  This  ratio  was  47.52  on  the  E3d,  indicating 
that  a  higher  rate  of  combustion  is  to  be  obtained  on  the  new 


faces  properly  lubricated.     An  inspection  of  the  illustration  will 
show  the   details  of  this  arrangement. 

Although  the  main  frames  in  general  are  from  4  to  4.V2  in.  in 
width,  and  6yi  in.  in  depth  on  the  upper  rail,  at  the  driving 
pedestals  they  have  been  widened  out  on  the  inside  to  7]4  in> 
in  width  and  narrowed  in  depth  to  4H  in.  An  unusually  sub- 
stantial connection  between  the  front  and  main  frames  is  evi- 
dent from  the  drawing  showing  the  frame  details.  A  study  of 
this  drawing  will  show  that  the  utmost  care  has  been  used  to 
provide  proper  strength  at  the  points  subjected  to  the  greatest 
stresses  and  at  the  same  time  to  make  the  whole  construction  as 
light  and  flexible  as  possible.  The  pedestal  braces  are  most 
substantial  and  are  secured  by  two  bolts  at  either  end. 


NEW    DESIGN    OF   TRAILER    TRUCK    APPLIED    TO    THE    CLASS    E6    LOCOMOTIVES. 


engine.  If,  as  has  been  assumed  above,  an  equivalent  evapora- 
tion of  14  lbs.  of  water  per  sq.  ft.  of  heating  surface  per  hour 
is  to  be  attained  it  will  be  necessary  to  burn  over  6,000  lbs.  of 
coal  per  hour  or  practically  no  lbs.  per  square  foot  per  hour. 
While,  of  course,  a  fireman  is  able  to  deliver  coal  at  this  rate 
for  a  short  time,  it  is  probable  that  one  fireman  will  not  be  able 
to  develop  the  full  capacity  of  the  locomotive  continuously  and 
as  a  matter  of  fact  the  service  for  which  it  is  designed  will 
not  require   the   full  capacity  continuously. 

Reference  to  the  illustration  will  show  the  arrangement  of 
the  grates,  wherein  a  very  wide  dead  grate  is  used  in  the  center 
and  four  drop  grates  of  liberal  area  are  provided.  All  of  the 
grates  on  either  side  are  arranged  to  shake  from  one  connector. 

An  entirely  new  design  of  trailer  truck  with  outside  journals, 
which  has  many  features  of  interest,  has  been  incorporated  in 
this  design.  The  frame  and  equalizers  have  been  combined  and 
the  weight  is  transferred  through  a  combination  semi-spherical 
and  sliding  bearing  placed  between  the  engine  frame  and  the 
trailer  frame  or  equalizer.  Provision  is  made  at  the  pivot  pin 
for  3  in.  vertical  movement  in  either  direction.  A  substantial 
spring  centering  device  is  incorporated,  arranged  as  shown  in 
the  illustration,  and  the  brake  cylinder  for  the  trailer  truck 
brakes  is  also  carried  at  the  rear  of  the  trailer  frame.  It  will 
be  noticed  that  a  grease  cup  is  provided  above  the  bearing 
point,  so  arranged  as  to  keep  both  the  flat  and  the  spherical  sur- 


The  Walschaert  valve  gear  used  is  the  same  as  has  been 
previously  applied  to  the  class  E  engine.* 

The  general  dimensions,  weights  and  ratios  of  the  locomo- 
tive are  given  in  the  following  table: 

CENER.\L     DAT.\. 

Gauge   4  ft.  Syi   in. 

Service    Pass. 

Fuel  Bit.  Coal 

Tractive  effort 25,797  lbs. 

Weight  in  working  order 231,600  lbs. 

Weight  on  drivers   133,300  lbs. 

Weight  on  leading  truck 51,270  lbs. 

Weight  on  trailing  truck 46,930  lbs. 

Weight  of  engine  and  tender  in  working  order 389,500  lbs. 

Wheel  base,  driving  7  ft  6  in. 

Wheel  base,  total   29  ft.  Tyi  in. 

RATIOS. 

Weight  on  drivers  -i-  tractive  effort 5.1ft 

Totalweight  H-  tractive  effort 8.97 

Tractive  effort  X  diam.  drivers  -=-  heating  surface 578.00 

Total  heating  surface  -r-  grate  area 64.97 

Firebox  heating  surface  -t-  total  heating  surface,  per  cent 6.10 

Weight  on  drivers  -r-  total  heating  surface 37.10 

Total  weight  -^  total  heating  surface 64.60 

Volume  both  cylinders,  cu.   ft 11.40 

Total  heating  surface  -i-  vol.  cylinders 314.00 

Grate  area  -i-  vol.  cylinders 4.85 

CYLINDERS. 

Kind  Simple 

Diameter  and  stroke 22  x  26 

VALVES. 

Kind    .Piston 

Diameter   14  in. 

Greatest  travel    7  in. 

Outside  lap  1  5/lS  in. 

WHEELS. 

Driving,  diameter  over  tires 80  in. 

*  See  American  Engineer,  July,  1908,  page  25S. 
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Driving  journals,  main,  diameter  and  length 0[j   x   13  in. 

Engine  truck  wheels,  diameter 36  in. 

Engine  truck,  journals ^V'   "  JJ  !■>• 

Trailing  truck  wheels,  diameter 60  in. 

Trailing  truck,  journals O'A   x  1»  ">• 

BOILEK. 

Style    Belpair 

Working  pressure    205  lbs. 

Inside  diameter  of  lirst  ring "4«  ]". 

Firebox,  length  and  width "2  ",  V^  i"' 

Firebox  plates,  thickness n  &   J6   in. 

Firebox,  water  space 5  in. 

Tubes,  number  and  outside  diameter 460 — 2  in. 

ih" 


RAILROADS'  GROSS  EARNINGS  FOR  1910 


The  gross  earnings  of  the  United  States  railroads  for  the  cal- 
endar year  1910  amounted  to  $2,825,246,281,  an  increase  of  $229,- 
490,446,  or  8.84  per  cent.,  as  compared  with  the  preceding  year. 
Commenting  on  this  showing  the  Chronicle  says : 

"Unfortunately  the  gain  in  gross  earnings,  notwithstanding  its 
magnitude,  hardly  sufficed  to  meet  the  rise  in  operating  cost  and 


Sec.     Sec.      Sec. 
A-A     E-F     B-B 


THREE    SECTION    FRAMES    USED    ON    CLASS     e6    LOCOMOTIVES. 


Tubes,  length   13  ft  llH  in- 
Heating  surface,   tubes 3,864  sq.   ft 

Heating  surface,  firebox 218  sq.  ft. 

Heating  surface,  total 3,682  sq.  ft 

Grate  area 55.13  sq.  ft 

Smokestack,  height  above  rail 14  ft  IIH  in. 

Center  of  boiler  above  rail 9  ft  8ji  in. 

TENDER. 

Wheels,  diameter   36  in. 

Journals,  diameter  and  length b'/i  x  10  in. 


TWENTY-FIFTH    YEAR  OF  THE    RAILWAY   CONGRESS 


The  International  Railway  Congress  Association  was  estab- 
lished in  1885,  and  Mr.  Weissenbruch,  general  secretary,  prints 
in  the  Bulletin  for  January  a  historical  review  of  its  work  dur- 
ing the  quarter  century.  At  the  first  session  (in  Brussels  in 
1885)  the  Congress  represented  19  governments,  131  railway 
systems  and  31,000  miles;  and  the  number  of  delegates  present 
was  289.  At  the  eighth  session,  in  Berne,  Switzerland,  last  year, 
the  number  of  governments  represented  was  48,  railway  systems 
420,  and  mileage  of  railways  359,858;  and  the  number  of  dele- 
gates present  was  799.  An  abstract  of  the  principal  topics  which 
have  been  discussed  by  the  Congress  and  the  conclusions  thereon 
fills  TOO  pages  of  the  Bulletin.  As  to  the  function  and  useful- 
ness of  the  association,  Mr.  Weissenbruch  says: 

It  has  been  said  in  the  daily  press  that  the  conclusions  adopted^  at  the 
general  meetings  have  too  often  been  general  expressions  iri  which  the 
general  public  would  vainly  look  for  definite  and  precise  solutions.  These 
conclusions  are  necessary  for  starting  the  discussions,  but  they  must  be 
drafted  in  such  a  way  as  to  make  it  possible  for  them  to  be  adonted  without 
too  much  opposition  at  the  general  meetings  where  the  delegates^  who  have 
specially  studied  them  are  relatively  few  in  number.  Every  step  in  advance 
is  in  its  origin  the  work  of  a  minority;  it  must  raise  some  doubts  in-  a  meet- 
ing where  the  majority  has  not  yet  recognized  its  necessity.  But  what 
does  it  matter?  .At  the  same  time  while  the  meeting  formulates  its  imper- 
sonal opinion,  each  of  the  managers  of  engineers  present  at  the  meeting 
forms  or  modifies  his  personal  opinion.  His  attention  is  drawn  to_  the 
question.  When  he  reaches  home,  he  studies  it  again.  He  is  much  assisted 
both  by  the  documents  he  brings  liome  with  him  as  well  as  by  the  relations 
of  friendship  or  of  mutual  esteem  which  he  has  formed  at  the  periodical 
meetings  of  the  Congress.  It  is  thus  by  no  means  one  of  the_  least  results 
of  the  Congress  Association  that  it  forms,  for  railway  men,  a  stimulus  which 
takes  them  away  from  their  daily  routine.  How  much  useful  work  may 
thus  result  from  intelligent  and  better  directed  zeal! 


the  resulting  enormous  augmentation  in  expenses.  It  was  this 
latter  feature  that  furnished  such  grave  cause  for  apprehension 
and  induced  the  vigorous  eflorts  on  the  part  of  railroad  officials 
to  raise  rates — eflforts  which  the  recent  decision  have  now 
settled.  The  principal  item  in  the  augmentation  in  expenses 
was  the  advances  in  wages  which  the  carriers  were  obliged  to 
make  in  practically  all  grades  of  the  railroad  service.  It  is  tes- 
timony to  the  way  in  which  expenses  have  been  mounting  up 
that  this  great  gain  in  gross  receipts  should  have  been  practically 
wiped  out,  and  none  of  it  saved  for  the  net,  and  perhaps  more 
than  wiped  out,  because  as  yet  it  is  not  possible  to  state  whether 
the  total  of  the  net  will  show  a  trifling  increase  or  actually  re- 
cord a  loss." 

Following  is  a  summary  of  the  gross  earnings  from  January 
I  to  December  31  for  a  series  of  years: 

Year.  Gross  Earnings.  Increase. 

1894 $1,046,616,407  *$1S0,205,328  11.07% 

1895 1,086,464.608  62,202,827  6.06% 

1896 1,114.430.883  206,004  0.02% 

1897 1,185,154.654  62,337,075  5.65% 

1898 1,253,807,714  81,030,578  6.98% 

1899 1,332,666,853  118,980,243  9.81% 

1900 1.459,173.305  113,972,300  8.46% 

1901 1,603,911,087  148,988,902  10.24% 

1902 1,705,497,253  100,863,714  6.28% 

1903 1,918,652,252  202,193,361  11.77% 

1904 1,966,596,578  8,765,279  0.46% 

1905 2,099,381,086  169,998,137  8.76% 

1906 2,374.196,410  241,913,596  11.84% 

1907 2,595,531,672  221,642,861  9.88% 

1908 2,235,164.873  '301,749,724  11.90% 

1909 2,595.466.402  278,038,372  11.66% 

1910 2.825.246.281  229,490,446  8.84% 

*  Decrease. 


Directors  of  the  New  Ha«n  have  approved  plans  for  a  new 
stone  and  brick  station  in  New  Haven  that  will  cost  $1,000,000. 
It  will  be  1,000  feet  long  and  about  500  feet  wide,  and  is  to  b- 
completed  one  year  hence. 


Development  in  Tool-Room  Methods 


A  REVIEW  OF  WHAT  HAS  BEEN  BROUGHT  ABOUT  IN  CORRECTING  THE  STANDING  ABUSES  OF  THE  RECENT 

PAST,   AND  A  COMPARISON  BETWEEN   THE   IDEAL  CONDITIONS   OF  THE  PRESENT,  IN   THE  LINE  OF 

IMPROVED   FACILITIES,   AND   THE   PERIOD   WHEN    FEW  TOOL   ROOMS    EXISTED,   AND   LITTLE, 

IF   ANY,   SYSTEM   WAS   IN    EVIDENCE. 


The  fact  is  now  generally  recognized  that  proper  and  eco- 
nomical work  depends  upon  the  tools  used,  the  condition  in 
which  they  are  kept,  and  their  availability  for  service,  when 
needed.  It  may  be  safely  asserted,  in  fact,  that  these  three 
requisites  constitute  the  sole  requirements,  with  the  possible  ex- 
ception of  efficient  labor,  and  this  latter  need  scarcely  be  reck- 
oned with  seriously,  as  experience  has  shown  that  it  will  logic- 
ally follow  when  ideal  tool  or  shop  conditions  become  in  order. 
A  careful  and  unbiased  reviev/  of  what  has  been  accompl'.shed 
through  various  efficiency  schemes,  so  called,  points  conclusively 
to  the  fact  that  whatever  good  results  may  have  been  attained 
are  due  as  much  to  improved  shop  and  tool  conditions  as  to 
any  other  features  pertaining  to  these  systems.  Inquiry  tlong 
these  lines  would  lead  to  the  inference  that  a  complete  meta- 
morphosis in  ancient  and  wasteful  methods,  such  as  was  neces- 
sitated as  a  preliminary  to  the  advent  of  any  system,  prac- 
tically turned  the  trick.  In  other  words,  the  vastly  better  fa- 
cilities provided  served  the  purpose  far  more  to  the  point  than 
the  methods  of  doing  work,  time  studies,  etc.,  which  constitute 
the  system  proper,  although  the  latter,  or  the  idea  embodied, 
invariably    receives    all    of   the    credit. 

It  is  no  doubt  fully  appreciated  without  this  comment  thit  up 
to  about  fifteen  years  ago  little,  if  any,  system  of  looking  after 
tools  prevailed  anywhere.  Few  locomotive  terminals  provided 
the  semblance  of  a  tool  room.  The  wrenches,  jacks  and  even 
the  special  devices  were  scattered  promiscuously  about  the  round- 
houses, and  many  of  the  former,  which  through  necessity  should 
have  been  common  property,  such  as  steam  pipe  wrenches,  and 
even  spring  pullers,  were  actually  locked  up  in  the  cupboards 
of  the  machinists  who  happened  to  see  them  first.  It  is  recalled 
in  this  connection  that  on  the  occasion  of  a  search  through  a 
prominent  Eastern  roundhouse,  simply  to  test  the  situation,  dur- 
ing the  period  referred  to,  failed  to  reveal  a  single  wrench, 
even  including  the  commonest  sizes  of  those  days,  seven-eighths, 
inch,  and  inch  and  one-eighth.  What  jacks  were  visible  had 
galled  threads,  and  jack  levers  were  absolutely  at  a  discount. 

The  effect  of  such  a  situation  on  a  new  man  coming  to  work, 
or  an  apprentice  just  out  of  his  time  in  such  a  shop,  could  not 
be  other  than  most  depressing.  His  usefulness  was  practically 
nil  until  he  had  been  there  long  enough,  generally  five  or  six 
months,  to  beg,  borrow  or  steal,  as  a  rule  the  latter,  a  suffi- 
cient number  of  working  wrenches.  Beyond  furnishing  him 
with  a  machinist's  kit,  ;'.  e.,  a  hammer,  large  and  small  monkey 
wrenches,  and  a  flat  and  a  cape  chisel,  the  various  companies 
did  absolutely  nothing  to  help  him  out.  Files,  of  course,  could 
be  drawn  from  the  storeroom,  as  could  emery  and  emery  cloth, 
and  occasionally  a  soft  hammer,  but  this  was  all ;  and  there 
were  many  other  things  necessary  'for  the  simplest  operations  in 
running  repairs.  Among  the  number  actually  required  were 
open-ended  wrenches,  three-quarters,  seven-eightiis,  inch,  and 
inch  and  -one-eighth,  also  socket  wrenches  of  the  same  sizes. 
To   secure  these   devious  ways   and  means   were   resorted  to. 

In  those  happy-go-lucky  days  almost  every  engine  had  a  good 
set  of  tools  in  the  right  hand  seat  box,  laboriously  collected  by 
the  engineer  who  practically  owned  the  same  engine  for  years. 
The  most  common  resort  was  to  break  this  box  open  at  a  favor- 
able moment  and  abstract  from  the  contents  what  was  required. 
Sometimes,  but  very  seldom,  an  obliging  blacksmith  would  make  a 
wrench  or  so  for  the  new  machinist,  and  a  master  mechanic  has 
been  known  to  write  an  order  on  the  blacksmith  for  a  set.  Be- 
sides wrenches,  there  had  to  be  included  in  the  kit  a  three- 
quarter   inch   hexagon   steel  pin   bar,   assorted  size   stud  nuts,   a 


rough  forged  auger-sliaped  arrangement  for  grinding  check 
valves,  and  many  other  things  no  need  to  mention. 

It  will  be  thus  readily  appreciated  that  it  became  a  source 
of  laborious  endeavor  to  gradually  accumulate  a  set  of 
working  tools,  and  there  is  much  food  for  thought  in  specu- 
lating on  how  much  money  was  lost  by  the  company  on  a  man's 
time  while  he  was  engaged  in  gathering  the  various  items.  Still 
the  shop  management  appeared  to  absolutely  disregard  this 
factor,  and  it  may,  perhaps,  be  well  to  make  some  little  ex- 
planation of  its  singularly  complaisant  attitude  in  the  presence 
of  a   situation   so  uneconomical,  to   say   the   least. 

Familiarity  with  those  days,  of  say  twenty  years  ago,  leads  to 
the  conclusion  that  the  indifference  of  the  master  mechanics 
must  have  arisen  from  lack  of  knowledge  of  the  actual  con- 
ditions, and  this  in  turn  may  be  explained  through  the  fact  that 
organized  labor  had  not  yet  invaded  the  railroad  field.  There 
was  no  shop  committee  to  present  these  things  as  grievances, 
which  they  would  be  quick  to  do  now,  to  the  shop  manage.nent, 
and  furthermore,  labor  of  any  grade,  with  the  possible  exception 
of  the  engineers,  was  not  self-assertive.  A  machinist  would  not 
think  of  telling  a  master  mechanic  that  he  needed  tools  to  work 
with.  If  he  mentioned  it  to  the  foreman  he  would  be  tcid  to 
do  what  the  rest  had  to  do — "hunt  for  them." 

Conditions  in  the  machine  shops,  at  least  in  the  large  major- 
ity, were  equally  distressing  with  those  present  in  the  round- 
liouses.  The  apprentices,  who  performed  the  greater  patt  of 
the  machine  work,  had  to  beg  the  blacksmiths  to  make  their 
lathe  or  planer  tools.  Every  tool  was  zealously  guarded  during 
the  day,  and  as  carefully  locked  up  at  night.  To  secure  ad- 
ditional protection  the  boys  took  accurate  measurements  of  the 
width  of  their  tool  post  slots,  and  had  their  tools  made  just 
a  mere  shade  smaller.  This  insured  that  they  could  not  be  used 
in  a  narrower  tool  post,  and  so,  minimized  the  liability  of  theft. 
No  one  was  foolish  enough  to  have  his  tools  made  the  size  of 
the  narrowest  tool  post,  and  the  unfortunate  assigned  to  the 
machine  carrying  the  latter  usually  held  the  position  of  gen- 
eral victim   for  tool  despoliation. 

If  an  apology  for  a  tool  room  existed  in  such  machine  shops 
it  had  no  attendant.  It  was  a  shack  erected  in  one  corner,  and 
contained  a  few  unlettered  or  unnumbered  rough  bins  in  which 
taps  and  reamers  were  piled  in  random  heaps.  Many  of  the 
taps  were  broken  so  that  they  could  only  by  the  greatest  skill 
and  patience  be  inserted  in  a  hole,  and  the  cutting  edges  of  the 
reamers  were  generally  in  bad  shape.  Apprentices  used  to  be 
very  hard  on  hand  tools ;  in  bottoming  taps,  reaming,  or  trying 
to  ream  one-eighth  inch,  etc.,  and  if  anything  broke  it  wa.s  easy 
enough  to  throw  it  in  a  bin  and  say  nothing  about  it,  there  be- 
ing no  check  on  the  action.  This  invariably  applied  to  ratchets, 
a  very  common  tool  of  the  period  where  everything  was  hand 
work.  It  was  simply  up  to  the  caliber  of  the  mechanic,  whether 
he  broke  it  and  left  it  in  a  roundhouse  pit,  or  repaired  and  re- 
turned  it. 

This  might  be  prolonged  indefinitely,  but  enough  has  been  said 
to  illustrate  the  point.  Some  of  it  may  seem  exaggerated,  but 
on  the  contrary  it  is  far  from  being  exploited  in  its  full  gravity. 
It  is  not  intended  to  say,  of  course,  that  what  has  been  com- 
mented upon  is  representative  of  the  general  situation,  but  many 
more  than  one  big  system  can  be  recalled  at  this  writing  which 
embodied  these  conditions.  Although  no  greater  contrast  be- 
tween the  then  and  now  can  possibly  be  imagined,  still  it  is 
well  remembered  that  the  Baltimore  and  Ohio  ran  clear  up  to 
the  receivership  in  1S96  in  just  this  fashion.  This  and  many 
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other  roads  provided  no  tools  for  roundhouse  men  except  of  the 
most  primitive  description,  and  had  no  check  on  those  that 
were   provided. 

It  is  believed  that  two  principal  factors  predominated  in  con- 
tributing toward  the  increased  output,  or  the  increased  efficiency, 
which  means  practically  the  same  thing  of  the  present  con- 
trasted with  the  past,  and  these:  the  advent  of  some  form  of 
compensation  for  labor,  other  than  day  work,  and  the  gradual 
materialization  of  organized  labor.  The  first  required  a  pre- 
liminary overhauling  of  the  shops  to  see  if  the  proper  appliances 
existed  to  handle  the  various  proposed  piece  or  bonus  work 
schedules,  thus  bringing  to  light  the  alarming  nature  of  the 
tool  situation,  where  possibly  it  was  unknown  before,  and  the 
second  provided  the  means  to  keep  the  management  advised  by 
the  men  themselves  of  a  falling  off  in  any  tool  standard  which 
may  have  been  established. 

The  reform  in  this  regard  which  characterizes  the  present 
was  not.  however,  effected  in  a  day.  There  was  much  plan- 
ning and  many  preliminary  maneuvers  extending  over  veeks 
and  even  months  before  even  a  semblance  of  one  of  the  now 
standard  systems  became  established.  The  first  move  was  to 
"raid"  the  machinists'  cupboards,  which  was  not  effected,  by  the 
way,  without  considerable  opposition,  but  the  harvest  of 
wrenches  and  what  not  garnered  therefrom  served  as  the  nu- 
cleus of  many  a  future  toolroom.  Nothing  was  left  but  the 
ordinary  working  kits,  and  after  the  first  wrench  of  parting 
with  their  laboriously  gathered  possessions  had  passed,  the 
machinists  and  boilermakers  felt  pretty  good  after  ali,  because 
they  realized  that  so  long  as  their  company  had  assumed  this 
arbitrary  action  it  was  up  to  it  to  provide  for  their  needs  in 
the  tool  line  thereafter. 

That  the  various  companies  have  done  so  needs  no  comir-ent. 
With  their  attention  called  to  the  abuses  which  had  prev.iiled, 
they  readily  appreciated  that  in  order  to  facilitate  work,  system 
must  prevail  in  the  care  and  distribution  of  tools,  so  that  exces- 
sive numbers  of  them  would  not  accumulate,  and  with  further 
refinement,  so  that  expensive  tools  would  not  be  kept  idle  in 
one  place  when  needed  in  another.  System  was  inaugurated  in 
the  standard  designs  of  tools  and  in  methods  adopted  for  doing 
work,  with  economy  and  good  work  always  as  the  ends  in  view. 

In  pursuance  of  these  objects  the  majority  of  the  railroads 
unconsciously,  almost,  gravitated  toward  the  plan  of  some  central 
supervision  for  the  various  tools  and  operations ;  some  authority 
to  decide  on  the  design  of  tools,  jigs,  special  devices,  etc.,  and 
all  suggestions  as  to  change  in  methods,  new  forms  of  tools,  and 
what  not,  to  be  submitted  to  and  receive  the  approval  of  that 
office  before  being  adopted.  This  was  necessar\-,  of  course,  as 
often  ideas  and  methods  are  developed  at  considerable  expense 
in  one  place,  when  they  Have  been  already  tried  and  proved 
unsatisfactory  elsewhere.  The  plan  of  community  of  ideas 
between  shops,  to  insure  which  the  chief  tool  inspector,  general 
inspector,  or  whatever  his  title  may  be,  is  responsible,  prom.ptly 
seryed  to  eliminate  this  useless  expense.  It  was  a  remarkable 
transition  from  the  former  random  period  referred  to  when 
operations  at  one  division  shop  were  too  frequently  a  sealed 
book  to  another  maybe  only  one  hundred  miles  away. 

The  intelligent  handling  of  this  scheme  has  worked  out  some 
truly  wonderful  results,  and  has  brought  improved  conditions  for 
shop  workmen  almost  inconceivable  when  compared  with  the 
situation  only  twenty  years  ago.  It  is  rare  indeed  at  the  piesent 
time  to  hear  the  old  complaint — "Nothing  to  work  with."  The 
men  know  that  the  facilities  are  there  and  it  is  simply  up  to 
them  to  make  good,  whereas  heretofore  there  was  always  a  loop- 
hole to  retire  behind  the  old  excuse  and  the  company  could  not 
consistently  dispute  the  justice  of  the  plea. 

While  the  tool  regulations  differ  in  minor  points  between  the 
various  roads  an  exhaustive  review  of  many  indicates  that  the 
highest  ideals  and  standards  are  arrived  at,  and  it  may  be  safely 
said  that  anyone  of  them  followed  as  indicated  will  leave  noth- 
ing to  be  desired,  from  the  double  standpoint  of  convenience 
for  the  workman  and  efficiency  and  increased  output  for  the 
company. 

A  review  of  these  various  regulations  prevailing  on  different 


roads  would  no  doubt  prove  of  considerable  value,  but  in  the 
interest  of  brevity  it  is  thought  best  to  confine  to  one  road; 
the  .\tchison,  Topeka  and  Santa  Fe,  whose  tool  system,  devel- 
oped from  the  best  practice  in  use  at  first-class  shops,  is  quoted 
below : 

1.  Pt-rpttual  or  continuous  invcntorj'  will  be  had  of  all  tools,  machines 
and  devices  of  all  sorts  at  each  shop,  showing  location  of  tool,  whether 
assigned  to  tool-room  stock  or  to  the  permanent  use  of  an  individual  man 
or  gang. 

2.  Uniform  aliiminmEi  checks  of  special  design,  six  to.  each  man.  will 
be  furnished  from  Topeka  for  each  shop,  indicating  shop  and  the  block 
number  of  the  mechanic  to  whom  issued;  these  checks  will  be  issued  only 
to  such  men  as  required  to  call  on  the  tool-room  for  tools.  Topeka  will  be 
called  on  for  such  checks  as  are  required  from  time  to  time,  which  will  be 
forwarded  by  railroad  mail. 

3.  Standard  tool  lockers  will  be  assigned  to  men  using  tools,  as  far  as 
practicable. 

4.  Standard  tool  kits,  for  each  class  of  occupation,  will  be  determined 
upon,  and  these  kits  supplied  to  the  man  when  he  enters  the  empl'i>*ment. 
he  signing  up  for  them,  and  being  held  responsible  therefor;  the  man  wifl 
also  be  held  responsible  for  the  checks  issued. 

5.  A  regular  periodical,  weekly  inspection  system  of  all  tools  -viK  >.e 
inaugurated  as  rapidly  as  it  can  be  organized.  In  addition  to  the*-e  gen. 
eral  measures  the  following  special  regulations  will  be  in   force: 

6.  Ko  tools  issued  from  tool-room  except  for  tool  check. 

7.  Ko  new  hand-hammers  or  monkey  wrenches  to  be  given  in  exchange 
for  old  ones  unless  accompanied  by  an  order  from  the  gang  foreman,  and 
marked  "O.  K."  by  the  shop  foreman;  chisels  and  soft  hammers  to  be  the 
only  tools  exchanged  for  news  ones  without  a  written  order. 

S.       No  letters  or  figures  to  be  given  out  in  lots  of  less  than  a  full  set, 

9.  Ail  tools  out  on  check  must  be  turned  into  the  tool  room  every  Sat- 
urday night,  before  the  tool  keeper  leaves  the  shop.  In  all  ccses  where 
tool  checks  remain  on  the  board  over  Sunday,  the  tool  keeper  should  notify 
the  tool-room  foreman  or  the  general  foreman,  and  the  men  whom  these 
checks  belong  to  should  be  required  to  srivt-  an  explanation  for  not  return- 
ing the  tools.     In  some  shops  it  may  be  desirable  to  check  up  the  tools  daily. 

10.  In  all  cases  of  broken,  lost  or  damaged  tools,  the  tool  check  will  not 
be  returned  until  the  tool  clearance  card  has  been  personally  signed  by  the 
general   foreman  as  per  circular  letter. 

11.  In  places  where,  in  addition  to  tools,  the  tool-room  is  used  for  a  sort 
of  shop  sub-store  for  small  engine  supplies,  such  as  cutters,  small  bolts,  etc., 
the  gang  foreman's  orders  will  be  honored  for  these  supplies. 

IS.  The  custody  of  all  high  speed  lathe,  planer  and  boring  mill  tools 
should  come  under  the  tool-room  foreman,  or  the  man  in  charge  of  the 
tool-room,  A  man  starting  to  work  on  a  machine  requiring  these  tools 
should  be  given  a  set,  and  these  should  be  charged  to  him.  Should  he 
break  one  of  these  tools,  he  will  exchange  it  for  a  new  one  in  the  tool- 
room. The  tool-room  foreman  or  the  tool  man  should  get  a  list  of  the 
number  of  high  speed  tools,  the  list  showing  size  and  style  now  at  various 
machines,  and  the  workmen  should  sign   up  for  them. 

13.  All  air  motors  must  be  returned  to  the  tool-room  every  Saturday 
night,  and  be  thoroughly  inspected  and  oiled  before  leaving  the  tool-room 
again.  At  shops  like  Topeka.  .Mbuquerque,  San  Bernardino,  and  Cleburne, 
it  may  be  desirable  to  assign  certain  motors  to  a  gang  and  that  this  gang 
be  allowed  to  use  these  motors  during  the  week,  turning  them  inio  the 
tool-room  on  Saturday  night  for  regular  inspection.  .\11  motori  shoi:ld  be 
numbered  and  a  record  kept  of  what  gang  they  have  been  assigned  to. 
Where  parts  of  motors  are  missing  the  motors  should  not  he  accepted 
without  authority  of  the  tool-room  foreman.  It  should  be  the  tool-room 
foreman's  duty  to  see  that  all  motors  are  regularly  inspected  and  repaired 
and  oiltd  as  often  as  necessary,  wliich,  for  motors  in  service  should  be  as 
often  as  once  a  week. 

It  will  be  readily  appreciated  that  if  the  above  is  adhered  to, 
and  there  need  be  no  imcertainty  on  that  point,  the  workman  of 
to-day  is  enviably  situated  in  comparison  with  his  prototype  of 
vesterday.  and  unquestionably  his  employers  are  better  off.  So 
long  as  the  tools  are  practically  put  into  his  hands  in  the  very 
best  condition,  the  mechanic  must  perforce  work,  and  a  long 
stride  is  made  at  once  toward  efficiency.  On  the  Santa  Fe,  in 
addition  to  this  refinement  in  tool  accounting,  standardization  of 
tools  and  methods  has  been  gone  into  in  great  detail,  .and  the 
Erie  Railroad  is  not  far  in  the  rear.  The  movement  is  now 
general  to  avoid  all  random  methods,  and  superfluous  tools  and 
concentrate  on  those  most  efficient,  practical  and  suitable  for 
general  use. 


Great  Elevator  for  the  Grand  Truxk. — With  its  recent  com- 
pletion the  Grand  Trunk  now  has  at  West  Fort  William  the 
greatest  elevator  in  the  world,  its  capacity  being  3,250,000  bush- 
els. It  is  the  first  of  a  unit  of  six  to  be  built,  with  a  total  ca- 
pacity of  10,000,000  bushels,  and  which  will  have  three  piers. 
Then  it  will  be  possible  to  unload  2,400  cars  a  day.  and  dis- 
charge 300,000  bushels  per  hour  into  vessels. 
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DEVICES  FOR  MACHINING  LOCOMOTIVE  PARTS 


CENTRAL    OF    GEORGIA     RY, 


Considerable  ingenuity  is  being  displayed  on  Southern  rail- 
roads at  present  in  working  out  improved  methods  for  doing 
work,  and  particularly  in  the  line  of  time  and  labor  saving 
devices  for  machine  shop  work.  Some  of  these  latter  are  re- 
markably efficacious  in  serving  the  purpose  for  which  designed, 
and  a  careful  study  of  their  details,  as  shown  in  the  drawings 


costs  of  doing  work.  Those  illustrated  in  connection  with  this 
article  are  the  latest  additions  to  the  shop  equipment,  and  have 
been  carefully  worked  out  with  the  end  in  view  to  secure  a  still 
further  refinement  in  the  results  desired.  They  are  in  daily 
service,  and  are  now  no  unimportant  factors  in  the  general 
efficiency  to  which  the  Macon  shops  have  been  raised. 

A  particularly  desirable  accessory  to  any  locomotive  machine 
department  may  be  found  in  the  chuck  for  shoes  and  wedges, 
which  is  illustrated  in  half  tone  and  in  detail  arrangemeni.  It 
will  be  noted  that  this  device  is  very  simple,  requiring  very  little 


CHUCK    FOR    PLANING    SHOES    AND    WEDGES. 


herewith,  with  a  view  to  adopting  them  for  similar  work  any- 
where, will  prove  to  be  time  well  spent.  They  point  conclusively 
to  the  fact  tha't  the  South  is  not  lacking  in  its  full  quota  of  clever 
mechanics  who  are  continually  on  the  alert  to  originate  and 
develop  schemes  for  the  betterment  of  their  existing  shop  facili- 
ties and  methods. 


time  and  labor  to  chuck  the  shoes  or  wedges,  and  it  can  be  used 
on  either  a  planer  or  milling  machine.  The  chuck  shown  in  the 
photograph  is  made  up  of  several  sections,  so  that  it  can  be 
used  on  various  lengths  of  planer  beds,  although  there  is  nothing 
to  interfere  with  making  it  of  any  length  which  local  conditions 
may  dictate. 


"T"TT-" 


r— 3'-j i 

DETAILS    OF    PL.\NER    CHUCK    FOR    SHOES    AND    WEDGES. 


^  '*  K-~3W- -^"Tapped       w-i-lr^ 

'10  Thcls.     ' 


The  Central  of  Georgia  Ry.,  some  of  whose  special  shop  de- 
vices have  previously  been  described  in  this  journal,  has  been  well 
in  the  vanguard  of  this  progressive  movement.  Its  Macon  shop 
management  has  perfected  and  installed  a  number  of  home- 
made appliances  which  have  vastly  increased  the  output,  and  at 
the  same  time  have  secured  a  remarkable  reduction  in  the  former 

•  Macon  shop,  W.  H.  Fetner,  Master  Mechanic. 


In  order  to  grip  the  work  securely  it  is  only  necessary  to 
tighten  up  the  il4  '"■  nut  on  the  rod  end  of  the  chuck.  This 
holds  the  work  solidly  and  sufficiently  to  stand  any  kind  of  cut, 
requiring  only  two  chuckings  to  complete  the  job.  The  first 
chucking  is  as  shown  in  the  photograph,  where  the  outside 
of  flanges,  inside  of  flanges,  and  bottom  of  frame  fit  are  finished. 
The   remaining  operation   is  merely  to  re-chuck  the   shoes  and 
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wedges  to  plane  for  the  driving  box  fit.  It  will  be  observed 
that  in  the  case  illustrated  a  double  cutter,  or  forked  tool,  is  in 
use.  This  finishes  the  outside  of  the  flanges  in  one  cut,  and 
machines  the  inside  of  both  flanges  and  the  bottom,  or  frame  fit, 
of  the  shoes  or  wedges  with  one  tool.  An  ingenious  idea  has 
been  cleverly  worked  out  in  this  connection  to  prevent  the  drag- 
ging of  the  tools  on  the  back  stroke  of  the  planer.  The  photo- 
graph shows  a  small  air  cylinder  on  each  head  of  the  planer 
above  the  tool.  This  operates  automatically  with  the  reversing 
of  the  table,  and  lifts  the  tool  clear  of  the  work  as  shown  until 
the  return  stroke  is  completed.  This  entire  combination  is  prob- 
ably the  best  arrangement  yet  devised  for  heavy,  rapid  and 
accurate  shoe  and  wedge  planing,  and  reflects  much  credit  on 
those  who  so  carefully  worked  out  the  details. 

The  question  of  turning  the  bearings  of  lift  or  tumbling  shafts 
has  been  one  in  receipt  of  considerable  attention  in  the  past,  and 
many  devices  of  more  or  less  rnerit  have  been  evolved  in  various 
quarters  to  cope  with  it.  While  the  majority  of  these,  no  doubt, 
performed  the  work  for  which  they  were  built,  it  still  -cannot 
be  said  that  any  one  of  them  has  proved  entirely  satisfactory. 
The  majority  embody  the  serious  fault  of  undue  complication, 
a  featilre  which  necessarily  implies  a  great  deal  of  time  in 
setting  them  up  and  in  preliminary  adjustments  before  any  real 
work  can  begin.  The  difficulty,  however,  in  some  shops  of 
securing  a  lathe  of  sufficient  swing  to  clear  the  reach  rod  arm 
has  necessitated  a  resort  to  some  form  of  special  device. 


few  minutes,  and  no  change  is  required  in  the  machine  for  the 
application  of  the  device  other  than  removing  the  tool  post.  It 
IS  claimed  that  it  will  do  this  work  very  much  quicker  than  any 
other  which  has  yet  been  designed. 


III  11  II  11  II  1^ 

Steul  I'lat«  H  X  3>i"    ^ 

nTTTt 


G.-\XG    TOOL    FOR    CYLINDEK    P.\CKING. 

The  gang  tool  for  cutting  packing  ring^  is  one  of  the  minor 
devices  which  have  been  evolved  at  Macon,  but  is  equally  ser- 
viceable in  its  own  field.  The  drawing  is  self-explanatory,  but 
attention  may  be  called  to  the  provision  which  it  embodies  for 
making  any  adjustment  which  may  be  necessitated  by  varying 
conditions  that  may  arise.  Although  the  cylinder  packing 
rings  used  on  this  railroad  are  practically  standardized,  the  tact 


H  Cout.tcrsimk. 
Ht'a.l  Boll 


'm 


•  ^  ad 

GENERAL   ARRANGEMENT   OF   DEVICE  FOR  TURNING  LIFT   SHAFT  BEARINGS. 


That  herein  illustrated  in  detail  was  designed  in  the  Macon 
shops  for  doing  this  work  on  a  tumbling  shaft  with  solid  arms 
and  inside  bearings,  but  it  can  be  used  equally  as  well  on  an 
outside  as  on  an  inside  bearing  shaft.  As  it  is  plainly  apparent, 
the  device  is  surprisingly  free  from  the  multiplicity  of  parts 
which  is  so  characteristic  of  the  racisting  attempts  along  similar 
lines.  It  can  be  applied  to  any  lathe  with  24  in.  swing  or  greater, 
and  gives  an  absolutely  smooth  bearing,  turning  the  shaft  in 
about  the  same  time  that  a  straight  shaft  could  be  done  in  the 
usual  wav.     Removal   from  the  lathe  can  be  effected  in  a  very 


was  not  overlooked  that  a  wider  or  narrower  ring  might  be 
required  and  this  can  be  secured  by  separate  space  or  filling 
blocks,  the  location  of  which  will  be  readily  apparent  from 
the  print. 


A  Flux  for  Use  in  Brazing  Cast  Iron  can  be  made  by  mix- 
ing I  lb.  of  boric  acid,  4  oz.  of  pulverized  chlorate  of  potash, 
and  3  oz.  of  carbonate  of  iron.  To  make  a  good  brazed  joint,  the 
metal  should  be  carefully  cleaned  and  the  pieces  heated  to  a 
bright  red  before  applying  the  flux. 


13S 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


Apeil.   1311. 


tn 


'/.A. 


Pacific  Type  Passenger  Locomotive  With  Schmidt  Superheater 


NEW     YORK     CENTRAL     LINES. 


Passenger  trains,  weighing  over  800  tons,  wliicli  niiisi  be  han- 
dled at  high  speeds,  are  becoming  not  uncommon  on  many  of  the 
railways.  This  is  particularly  true  on  the  New  York  Central 
and  Pennsylvania  Lines,  and  during  winter  weather  and  periods 
of  heavy  traffic  it  is  often  necessary  to  double  head  these  trains 
over  certain  divisions.  Both  of  these  systems  have  Pacific  or 
Atlantic  type  locomotives  which  are  able  to  make  schedule  time 


order  of  20  engines  of  this  type  a  careful  study  of  the  situation 
was  made.  In  connection  with  the  American  Locomotive  Co. 
experiments  were  carried  out  and  it  was  finally  decided  that  the 
increased  capacity  desired  could  be  satisfactorily  attained  through 
the  medium  of  superheated  steam,  therefore  the  last  order  was 
equipped  with  the  latest  design  of  Schmidt  fire  tube  superheat- 
ers. ■  Careful   tests   with   a    single    locomotive   equipped   in    this 


HIGH    SPEED  PACIFIC   TYPE    LOCO -MOTIVE    WITH     SUPERHEATER — NEW    YORK    CENTRAL   LINES. 


with  till,  it  I-eavy  trains,  but  when  called  upon  tu  make  up  time 
or  wlicn  handicapped  by  severe  weather  they  have  not  sufficient 
reserve  power.  » 

On  tlie  New  York  Central  Lines  the  standard  heavy  passciitjcr 
■engine  has  been  for  several  years  a  Pacific  type  with  22  x  28  in. 
•cylinders.  79  in.  wheels  and  4,210  sq.  ft.  of  heating  surface.  These 
locomotives  were  fully  illustrated  and  described  in  this  journal 
on  page  365  of  the  September,  1907,  and  164  of  the  May,  1908, 
issues.  The  service  with  them  in  the  past  has  been  eminently 
satisfactory  in  every  way  and  up  to  a  comparatively  recent  date 
they  had  sufficient  reserve  power  for  all  emergencies.  The  in- 
troduction of  steel  passenger  cars  and  Pullmans,  together  with 
the  increased  passenger  traffic,  however,  has  finally  brought  the 
weight  of  passenger  trains  to  a  point  where  it  was  desirable  to 
have   a   more   powerful    Ineomotive.   and   before    mnkin'j    the    last 


manner  indicate  that  the  superheater  increased  the  lioiler  ca- 
pacity sufficiently  to  allow  increasing  the  diameter  of  the  cylin- 
ders to  23'/,  in.  if  the  stroke  was  shortened  to  26  in.  The  boil- 
er was  thus  redesigned  and  changed  so  as  to  give  a  distance 
between  tube  sheets  of  21  ft.  6  in.  instead  of  20  ft.,  as  has  been 
standard,  also  for  the  application  of  the  superheater  tubes,  but 
was  not  altered  in  other  respects. 

One  of  the  illustrations  shows  a  view  of  the  front  end  with 
the  superheater  and  it  will  be  noticed  that  a  special  design  and 
arrangement  of  steam  pipes  has  been  employed.  It  was  desired, 
of  course,  to  obtain  the  maximum  free  area  under  the  table  plate 
in  the  front  end  and  therefore  the  steam  pipes  were  brought 
out  through  the  shell  at  a  point  just  below  the  center  and  car- 
ried into  the  top  of  the  valve  chamber.  This  arrangement  not 
only  gives  a  freer  and  better  design  of  front  end,  but  also  greatly 
improves  the  cylinder  casting  and  gives  the  most  direct  passage 
from  the   superheater  to   the  steam  chest. 

Outside  of  these  changes  in  the  boiler  and  front  end,  the  only 
other  noticeable  alteration  from  the  standard  engine  is  found 
in  the  valve  gear  cross  head  and  guide,  wherein  the  guide  is 
secured  to  the  valve  chamber  head  only  instead  of  between  the 
guide  yoke  and  valve  chamber  head,  insuring  the  absolute  align- 
ment of  the  valve  stem  and  greatly  simplifying  the  construction. 
This  arrangement  is  somewhat  I'ke  that  standard  on  the  Cana- 
dian Pacific  Railway.*  In  other  respects  the  valve  gear  is  the 
same  as  was  previously  used. 

The  trailer  truck  has  also  been  redesigned  to  use  a  single 
bar  frame  with  outside  bearings  in  place  of  the  previous  double 
bar  frame  construction.  This  change  has  lightened  the  frame 
considerably  and  made  it  more  easy  for  repairs  and  inspection. 
A  heavy  pressed  steel  bumper  plate  in  U  section  has  for  the 
first  time  in  American  practice  been  used  on  these  locomotives 
in  place  of  the  conventional  steel  casting  or  wooden  bumper 
beam. 

In  the  following  table  will  be  found  the  general  dimensions 
of  these   locomotives   as  compared  with   the   previous  design : 


NEW    VALVE    STEM    CROSSHEAD    AND   GUIDE. 


GENERAL    DATA. 

Previous  design 

Fuel    Bit.    Coal 

Tractive    effort    29,800  lbs. 

*  American  Engineer,  Jan.,  1908,  page  16. 


Latest  design 

Bit.  Coal 

30,900  lbs. 
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Weight  in   working  order 266,000  lbs. 

Weight   on   drivers    170,500   lbs. 

Wt.  of  engine  and  tender  in  working  order.  ..481,000  lbs. 

Wheel  base,  driving 14  ft. 

Wheel  base,  total 36  ft.  6  in. 

Wheel  base,  engine  and  tender 67  ft.  11  in. 

RATIOS. 

Weight  on   drivers  -r-  tractive  effort 5.84 

Total  weight  ■-  tractive  effort 9.11 

Tractive  effort  X  diam.  drivers  -i-  heating  surface.  .660.00 

Total  heating  surface  -=-  grate  area 74.50 

Firebox  heating  surface  ~t-  total  heating  surface,  %..5.36 
Weight  on  drivers  ~  total  heating  surface 40.70 


269,000  lbs. 

171,500  lbs. 

424,000  lbs. 

14  ft. 

88  ft  6  in. 

67  ft  11  in. 

6.66 

8.71 

634.00* 

81.00* 

5.07* 

37.50* 

THREE   YEARS   TESTS   OF  FEED  WATER  HEATING  BY 
THE  TREVITHICK  SYSTEM 


I'"    T 
STEAM    PIPES    ON    SUPERHEATER   LOCOMOTIVE. 


Total  weight  -^  total  heating  surface 63.10  69.00 

Volume  both  cylinders,  cu.  ft 12.32  ,,o  nJ. 

Total  heating  surface  -r  vol.  cylinders *  V?2  j  «o 

Grate  area  -^  vol.  cylinders 4.58  4.82 

CYLINDERS. 

Kind    Simple  Simple 

Diameter  and  stroke 22  x  28  23>^   x  26 

VALVES. 

Kind    Piston  Piston 

Diameter'  .'.'...'. 1*  !"•  "  jn- 

Greatest  travel    6   in.  7  in. 

Outside  lap 1  !"•  IH   in. 

Inside  clearance    'A   !"■  'A   !"• 

Lead  in  full  gear 'A   ■".  'A    in. 

WHEELS. 

Driving,  diameter  over  tires 79   in.  79   in. 

Driving,  thickness  of  tires 3  '/S  in.  S!4    in. 

Driving  journals,  main,  diam.  and  length ...  10  J^   x  12  in.  10!4   x  12   m. 

Engine  truck  wheels,  diameter 36  in.  36  in. 

Engine  truck,  journals 6 J^  x  12  in.  6J4    x   18   in. 

Trailing  truck  wheels,  diameter 5054  in.  50J4    in- 
Trailing  truck,  journals 8  x  14  in.  8  x  14  in. 

BOILER. 

Style           Conical  Conical 

Working  pressure    200   lbs.  200  lbs. 

Outside  diameter  of  first  ring 72  in.  72   in. 

Firebox,  width  and  length 75J4   x  lOSJi   in.    75'A  x  108H  in. 

Firebox  plates,  thickness H   &   5^   in.  H    &    'A    in. 

Firebox,  water  space iVi   in.  iyi   in. 

Tubes,  number  and  outside  diameter 382 — 2  in.  175 — 2^    in.    & 

32 — 5   in. 

Tubes,  length   20  ft.  21  ft  6  in. 

Heating  surface,  tubes 3,981.6  sq.   ft.  3,198.9  sq.   ft. 

Heating  surface,  firebox 828.3  sq.   ft.  231.2  sq.  ft. 

Heating    surface    total 4,209.9  3,424.1  sq.  ft. 

Superheater    heating    surface 765  sq.  ft. 

Grate  area   56.5  sq.  ft  56.6   sq.    ft. 

Smokestack,   diameter    20   in.  19 J^    in. 

Smokestack,  height  above  rail 14  ft.  7^  in.  14  ft.  10  in. 

TENDER. 

Frame 13  in.  chan.  13  in.  chan. 

Wheels,  diameter    36  in.  36  in. 

Journals,  diameter  and  length b'A   x  10  in.  554   x  10  in. 

Water  capacity    8,000  gals.  7,500  gals. 

Coal  capacity    14    tons  18  tons 

*  Heating  surface  ^  evaporating  surface  +  1.5  times  superheating  surface. 


It  is  Reported  that  the  Russian  Government  contemplates 
the  improvement  of  the  existing  Siberian  Railway  and  creating 
duplicate  approaches  both  in  European  Russia  and  the  Far  East. 
When  these  works  are  completed,  in  ipiS,  the  imperial  treasury 
will  have  expended  on  the  Siberian  Railway  somewhat  over 
$1,000,000,000,  which  includes  both  cost  of  construction  and  loss 
on  exploitation.  In  exchange  for  this  Russia  will  have  a  com- 
plete double-track  system  from  the  Urals  to  the  Pacific,  with 
double  approaches,  of  a  total  length  of  6,844  miles. 


Some  surprising  results  in  increased  economy  are  indicated 
by  the  returns  from  the  elaborate  tests  of  feed  water  heating 
on  locomotives  just  completed  on  the  Egyptian  State  Railways. 
These  tests  began  in  March,  1907,  and  have  been  continued  in 
connection  with  many  types  of  locomotives  and  under  all  con- 
ditions of  service.  The  final  summaries  are  of  extreme  in- 
terest as  the  economy  is  shown  to  be  upwards  of  20  per  >;ent. 
in  connection  with  engines  equipped  with  the  feed  water  ap- 
pliance over  those  not  so  equipped,  and  the  tests  have  seived 
the  purpose  of  demonstrating  as  facts  many  points  formerly  re- 
garded  as   largely  theoretical. 

Attention  was  first  attracted  to  this  matter  toward  the  end 
of  1907,  when  F.  H.  Trevithick,  locomotive,  car  and  wagon  .su- 
perintendent of  the  Egyptian  State  Railways,  applied  a  feed 
water  heater  of  his  own  design  to  an  engine  of  those  roads.* 
In  this  instance,  which  has  been  followed  throughout  all  the 
subsequent  tests  with  few  modifications  the  feed  water  is  drawn 
from  the  tender  and  forced  into  the  boiler  by  means  of  a  hori- 
zontal duplex  pump  located  on  the  right  side  just  ahead  of  the 
cab.  This  pump  takes  steam  at  boiler  pressure  and  delivers  its 
exhaust  into  the  first  section  of  the  feed  water  heater  which 
is  located  on  the  suction  side  of  the  pump.  This  first  heater  is 
vertical  and  contains  nineteen  ^  in.  tubes,  which  are  connected 
to  headers  at  each  end,  the  upper  header  being  connected  to  the 
exhaust  pipe  from  the  pump,  and  the  lower  header  having  an 
opening  to  the  atmosphere.  The  feed  water  circulates  around 
the  outside  of  the  tubes. 

On  leaving  the  pump  the  water  traverses  in  succession  two 
other  heaters,  one  on  either  side  of  the  smoke  box.  The  one 
on  the  right  is  divided  into  two  compartments  by  a  partition,  so 
that  the  water  traverses  twice  the  length  of  the  heater  in  pass- 
ing through.  It  then  goes  to  the  left  heater,  in  which  there  is 
no  dividing  partition.    These  two  heaters  are  heated  by  part  of 


VIEW    SHOWING    SCHMIDT    SUrERlIF..\TKK    .\ND    .VRRANGE.MENT    OF 
STEAM    PIPES — NEW   YORK    CENTRAL  4-6-2    LOCOMOTIVES. 

the  exhaust  steam  from  the  cylinders.  From  these  the  water 
passes  to  the  larger  heater  in  the  front  end,  which  consists  of 
an  annular  chamber  containing  265  tubes  i  in.  diameter  and 
18  in.  long,  arranged  in  three  concentric  rings  and  heated  by  the 
exhaust  gases  passing  through  the  tubes.  The  total  section  of 
the  heater  tubes,  which  is  but  little  larger  than  the  section  of 
the  smokestack,  is  entirely  utilized,  and  their  position  in  refer- 
ence to  the  fire  tubes  assures  a  perfect  separation  of  the  escape 


*  See  American  Engineer,  November,  1907,  page  456 
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gases  to  the  interior  of  them  all.     From  this  heater  the  water  ing  only,   with  and   without  heaters,  over  certain   periods  for 

passes  to  the  boiler   through   the  usual   check   valves.  which   weather   conditions   were   approximately    similar.      These 

As  has  been   mentioned  the  tests  were  made   in   all  services,  figures   differ   somewhat    from   those  given   in   the   above  table, 

fast  express,  light  passenger,  freight  and  switching,  and  during  the  loading  during  the  periods  in  question  showing  greater  dit- 

thc   various   applications   of   the   heater   to   various   types   some  ference  than  above.     For  these  periods  for  which  the  result,  are 

minor   changes   were    made    in    the    relative   proportion    of    the  really  more  strictly  comparable,  the  coal  per  ton-mile  with  the 

parts,  but  the  basic  principle  was  not  affected,  and  the  descrip-  heaters  in  use  shows  economy  amounting  to  20.5  per  cent.     All 

tion  given   above   wilf  serve  to   illustrate   the   system.  of  the  figures  in  the  tables,  it  will  be  noted,  are  large  and  the 

Taking  first  the  records  of  engine  711  for  the  years  1907,  1908  effect  on  tlic  coal  hill  well  worth  considering. 
and   1909.     This   engine   was   one   of   a   class   of   thirty,   and   it 

shows  up  very   well  when  compared  with  the  rest  of  its  class.  ^^^^I^^^^T^TTT^ 
The  figures  in  Table  i  below  are  taken  from  the  ordinary  reg- 

isters,  and  therefore  show  all  coal  booked  to  the  engines.     The  EXTENSION  OF  TIME  AND  MODIFICATION  OF  SAFETY 

APPLIANCE  RULFS 

mileage  given   is   train   mileage   only,  and  the   weight   of   train  nwi^co 

is  calculated  on  the  commonly  used  service  method  abroad  of  "~       " 

rating  a  six-wheel  passenger  coach  as  one  unit  of  15  tons,  and  After  conference  with  representatives  of  the  railways  and  of 

a  coach  with  two   four-wheel  trucks  as  two  units,  or  30  tons,  tlie  employees'  brotherhoods,  a  form  of  order  has  been  drawn  up 

the  figures  agreeing  very  closely  with  the  average  for  the  roll-  by  the  Interstate  Commerce  Commission  providing  that  the  time 

ing  stock  used  on  the  train  service  in  question  on  the  Egyptian  for  complying  with  the  law  respecting  brakes,  ladder  clearance. 

State   Railways.     During  the   period  covered  by  these   records,  and    certain    other    features    of    freight    car   safetly    appliances, 

engine  711  was  taken  into  the  shop,  and  for  purposes  of  certain  should  be  extended  for  five  years  from  July  I,  191 1 ;  the  time  to 

experimental  work,  had  her  heaters  removed,  subsequently  work-  make  similar  changes  on  passenger  cars  for  three  years  from  the 

ing  without  them  for  some  time.     The  records  for  this  engine  same  date;   on   road   locomotives   two   years,  and   on   switching 

thus   afford  an   independent   and  unintentional  check.     Tab.'e   I  locomotives  one  year.     The  bill  now  before  Congress,  appropri- 

gives   the  averages   from  the  coal   records   for  the   whole  class  ating  money  for  the  expenses  of  the  Interstate  Commerce  Com- 

of  30  engines,  and  also   for  engine  711    for  the   period  during  mission  for  the  next  fiscal  year,  contains  a  clause  empowering 

which  it  was  at  work  without  heaters.  the  Commission  to  postpone   the  date  of  compliance  with   this 

TABLE  I.-CoMPARisoN  or  Engine  No.  711  Without  and  With  Heaters,  >aw,  not  only  as  regards  old  cars,  but  also  as  regards  cars  put 

AND  With   Twenty-Nine   Sister   Engines  Without   Heaters,   Under  jn  service  up  to  July  I,  1911.     As  the  law  was  passed  originally. 

Ordinary  Running  Conditions.  ....                       ,     ,                 ,•     •                    •          1 

Engine        Engine       29  Sister-  the  Commission  could  not  extend  the  time  hmit  except  in  rela- 

wrtho"t       ^WitlJ^        Wifhmit  t'on  to  cars  which  were  in  service  April  14,  1910. 

Heaters.       Heaters.       Heaters.  At  a   final  meeting  before  the   Commission  in  Feb.,  at  which 

Average  miles  per  train 138                  127.8               136  °                  .                                              .             '       ,            ., 

Average  pounds  of  coal  per  train 5,660           4,596           6,497  were  present  five  representatives  from  the  committee  of  the  rail- 

Av"a|e  ro°ad"bthind"ten<feV,  ron":::::       2«.6           28i:6           23?'  ways,  five  of  the  committee  of  lailway  employees,  and  five  for 

Average  pounds  of  coal  per  ton  mile...          0.1643          0.1276          0.1749  the  special  committee  of  the  agents  of  the  Commission,  the  fol- 

Difference  in  favor  of  engine  No.  7111                0.036  lb.            0.0473  lb.  lowing  stipulations  and  modifications  in  the  new  rules  were  agreed 
with  heaters,   on  coal  per  ton  mile/                  =  22%               -=  27% 

The  high  figure  of  27  per  cent,  is  probably  due  in  part  to  the  (a)   That  carriers  will  not  be  required  to  change  the  brakes 

fact  that  at  one  time  and  another  engine  711  has  been  engaged  from  right  to  left  side  on  steel  or  steel  underframe  cars  with 

in   special   trials,   and  the   coal   booked   to   it,   therefore,  has   at  platform  end  sills,  or  to  change  the  end  ladders  on  such  cars, 

times  been  more  carefully  checked  than  is  usual  under  ordinary  except  when   such  appliances  are   renewed,  at  which   time  they 

running  conditions.  must  be  made  to  comply  with  the  prescribed  standards. 

The   record  of   engine  677,   an   inside   cylinder  4-4-2  locomo-  (b)   That  carriers  will  be  granted  an  extension  of  five  years' 

five,  is  also  of  much  interest.     This  engine  has  cylinders   18  in.  time  from  July  i,  1911,  to  change  the  location  of  brakes  on  all 

by  26  in.,  and  driving  wheels  6  ft.  3  in.  in  diameter.    The  boiler  other  cars  to  comply  with  the  prescribed  standards. 

is  fitted  with  a  Belpaire  box,  and  contains  184  2-in.  flues,  15  ft.  (c)   That  carriers  will  be  granted  an  extension  of  five  years' 

iiJ4  i"-  between  flue  sheets,  giving  1535.5  sq.  ft.  heating  surface.  time  from  July  i,  191 1,  to  comply  with  the  prescribed  standards 

The  firebox  provides  140.25  sq.  ft.,  making  a  total  of  1675.75  sq.  on  other  brake  specifications  on  all  cars. 

ft.     The  grate  area  is  24  sq.   ft.     The  total  weight  of  the  en-  (d)   That  carriers  will  not  be  required  to   make  changes  to 

gine  in  working  order  is  63  tons,  of  which  35  tons  are  on  the  secure  additonal  end-ladder  clearance  on  cars  that  have  ten  or 

driving  wheels.    The  heaters  of  No.  677  are  similar  to  those  of  more  inches  end-ladder  clearance,  within  thirty   inches  of  side 

No.  711,  except  that  the   smokebox  heater  is   of   rather   larger  of  car,  until  car  is  shopped  for  work  amounting  to  practically 

heating  surface  capacity,  having  258  sq.  ft.  heating  surface  and  the  rebuilding  of  the  body  of  the  car,  at  which  time  they  must 

a  capacity  of  70  gallons.  be  made  to  comply  with  the  prescribed  standards. 

During  two  months  in  1907  this  engine  ran  without  its  smoke-  (e)  That  carriers  will  be  granted  an  extension  of  five  years' 

box  heater,  as  it  required  some  alterations   when   delivered   to  time  from  July  i,  191 1,  to  change  cars  having  less  than  ten  inches 

the  railway,  before  it  could  be  brought  into  use.     In  February.  end-ladder  clearance,   within  30  inches  of  side  of  car,  to  com- 

1908,  the  heaters  were  not  used,  and  the  effect  of  the  flue  gases  ply  with  the  prescribed  standards. 

upon  it,  when  out  of  service,  was  watched.     Again,  in  1909,  on  (f)   That  carriers  will  be  granted  an  extension  of  five  years' 

the   smokebox   heater   needing   re-tubing,   the   arrangement   was  time  from  July  i,  191  r,  to  change  and  apply  all  other  appliances 

removed.     The  results  taken  from  the  ordinary  registers  are  as  on   freight  train  cars  to  comply  with  the  prescribed  standards, 

indicated  in  Table  II,   for  the  period  March,   1907,  to   Decem-  except  that  when  a  car  is  shopped  for  work  amounting  to  prac- 

ber,  1909.  tically  rebuilding    the  body  of  the  car,  it  must  then  be  equipped 

with  the  prescribed  standards  in  respect  to  handholds,  running 

'^'^^w;terHea?er*'s.'"'   '"   '^'""''^.  ^°'   ""   ^^''"*   '""'  ^^'"°"^   ''"°  boards,  ladders,  sillsteps,  and  brake  staffs.    Provided,  that  the  e.x- 

With          Without  tension  of  time  herein  granted  is  not  to  be  construed  to  reUeve 

Average  miles  per  train 136.7           135.9  a  carrier  from  complying  with  the  provisions   of   Section  4  of 

Averaie  IZnt  of  coal  "p"   ml'le! ! ! ! ! ! ! ! !  l ! !  l !  i  1 1    ''I'           ''''Li  the  act  of  March  2,  1893.  as  amended  April  i,  1896,  and  March 

Average   weight   behind   tender,    tons 280                  278.4  o    100*^ 

Average  pounds  of  coal  per  ton  mile 0.1322             0.1622  ->     y  J'                                                                       ■       ,             ,                 ,       ,          . 

(g)  That  carriers  will  not  be  required  to  change  the  location 

Difference  in  favor  of  heaters  on  coal  per  ton  mile            0.0300  =  18%  ^^  fiandlholds  (except  end-handholds  under  endsills,  ladders,  sill- 

From  the  records  for  this  engine  another  set  of  figures  has  steps,  brake  wheels  and  brake  staffs),  on  freight  train  cars  the 

been  abstracted,  showing  the  comparison  for  six  months'  work-  appliances  are  within  three  inches  of  the  required  location,  ex- 
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cept  that  when  cars  undergo  regular  repairs  they  must  then  be 
made  to  comply  with  the  required  standards. 

(h)  That  carriers  will  be  granted  an  extension  of  three  years' 
time  from  July  i,  igii,  to  change  passenger  train  cars  to  com- 
ply with  the  prescribed  standards. 

(i)  That  carriers  will  be  granted  an  e.xtension  of  one  year's 
time  from  July  i,  1911.  to  change  switching  locomotives  to  com- 
ply with  the  prescribed  standards. 

(j)  That  carriers  will  be  granted  an  extension  of  two  years' 
time  from  July  i,  191 1,  to  change  all  other  locomotives  to  comply 
with  the  prescribed  standards. 

It  will,  of  course,  be  understood  that  all  these  extensions  of 
time  apply  to  equipment  that  is  already  built  and  in  use,  and 
not  to  new  equipment. 


HAND  TRUCK  FOR  CAR  SASH 


A  very  handy  truck  for  distributing  newly  varnished  car  win- 
dow sash,  of  which  the  working  drawing  is  reproduced  here- 
with, is  being  used  to  much  advantage  in  the  Readville  shops  of 
the  Kew  York,  New  Haven  and  Hartford  Railroad.  It  permits 
the  loading  of  sash  so  that  they  will  not  come  in  contact  with 
one  another  or  become  soiled  and  does  away  with  quite  a  large 
gang  of  men  who  were  obliged  to  carry  the  sash  singly  previous 
to  its  advent.  In  a  large  shop  where  from  four  to  five  hundred 
are  being  distributed  every  day  this  labor-saving  becomes  no  in- 


truck,  and  are  fastened  at  any  point  by  the  handle  cam  nuts  (D) 
which  lock  or  unlock  with  a  one-quarter  turn. 

One-half  the  sash  equipment  for  a  long  car  can  be  loaded  on 
this  truck  and  moved  to  any  point  of  the  shop  by  a  boy.  One 
of  them  has  been  in  service  for  two  years  and  two  others  have 
since  been  added.  The  cost  of  production  is  very  small  and  it 
cannot  fail  to  prove  a  valuable  addition  to  any  car  shop. 


Nine  More  Electric  Locomotives,  aggregating  about  40,000 
horsepower,  have  been  ordered  by  the  Pennsylvania  Railroad 
from  the  Westinghouse  Electric  and  Manufacturing  Company. 
The  new  locomotives  will  be  of  the  same  type  as  those  which 
are  now  being  operated  in  the  Manhattan  Terminal,  New  York 
City,  and  will  supplement  the  twenty- four  already  in  use.  The 
Westinghouse  Electric  and  Manufacturing  Company  has  con- 
tracted to  have  the  new  locomotives  completed  by  July  ist,  1911. 
The  cabs,  frames,  running  gear  and  mechanical  parts  will  be 
built  by  the  Pennsylvania  Railroad  at  their  Juniata  shops.  The 
air  brakes  will  be  supplied  by  the  Westinghoue  Air  Brake  Com- 
pany. The  electrical  equipments  will  be  built  and  the  com- 
plete locomotives  assembled  at  the  East  Pittsburg  works  of  the 
Westinghouse    Electric   and    Manufacturing   Company. 


New  Terminal  for  Cuban  Railroads. — The  new  passenger 
terminal  in  Havana,  Cuba,  which  is  in  the  course  of  erection 
for  the  Havana  Terminal   Company,   will  be  one  of  the  finest 


Custer  preferred. 

DET.MLS   OF  TRUCK   FOR  CAR   WINDOW  SASH. 


significant  item,  as   in  many  cases  cars  to  which  the   sash  be- 
longs are  located  a  long  distance  from  the  varnish  room. 

The  general  arrangement  of  the  truck  is  clearly  indicated  in 
the  drawing.  As  shown,  it  consists  of  two  sides  and  a  bottom, 
the  sides  being  connected  by  the  cross  framing  and  the  sliding 
end  gates.  One  or  all  of  the  cross  frames  can  be  entirely  re- 
moved when  required,  thus  permitting  sash  five  feet  or  more 
in  width  to  be  carried  by  adjusting  the  side  gates  and  sliding 
ends.  All  of  the  cross  gates  or  frames  (C)  and  the  end  gates 
i,B)  are  provided  with  cone-shaped  pins,  or  separators,  shown 
at  (K),  which  hold  the  sash  from  striking  one  another  while  in 
the  truck.  The  sliding  ends  (E)  are  held  and  carried  by  the 
arms   (F),  which  slide  in  guides  or  grooves  on  the  sides  of  the 


and  most  up-to-date  structures  in  Cuba.  It  is  situated  on  what 
is  known  as  the  Arsenal  site  near  the  harbor,  and  will  be  built 
in  connection  with  wharves,  warehouses,  and  all  the  other  neces- 
sary terminal  improvements.  The  building  will  be  used  by  the 
United  Railways  of  Havana,  the  Havana  Central,  and  the  Ma- 
rianao  Railroad,  thus  serving  as  the  union  passenger  terrninal 
for  the  city  of  Havana.  As  tourists'  traveling  is  becoming  more 
important  every  year,  the  station  has  been  designed  to  take  care 
of  this  need,  and  has  a  capacity  which  will  suffice  to  satisfy  all 
requirements  for  many  years  to  come. 


Locomotives  Burn  100  Million  Tons  of  Coal  a  year,  or  one 
fifth  of  the  total  amount  mined  annually  in  the  United  States 


Road  Test  of  2-6-6-2  Type  Locomotive 


CHICAGO.   MILWAUKEE  &   ST.   tAUL  RAILWAY. 


During  the  months  of  December  and  January  last  the  Chi- 
cago, Milwaukee  &  St.  Paul  Ry.  received  25  Mallet  compound 
locomotives  built  by  the  Schenectady  works  of  the  American 
Locomotive  Co.*  These  locomotives  are  of  the  2-6-6-2  type  and 
have  a  83^  in.  boiler  with  439  2J4  if-  tubes  24  ft.  in  length,  and 
a  combustion  chamber  78  in.  in  length.  This  gives  a  heating 
surface  in  the  tubes  of  6,182  sq.  ft.  and  a  total  heating  surface 
of  6,554.6  sq.  ft.,  the  ratio  being  90.5  sq.  ft.  of  heating  surface 
to  I  sq.  ft.  of  grate  area.  Other  general  dimensions  and  ratios 
are  given  in  the  following  table ; 

GENERAL    DATA. 

Fuel   Bit.  Coal 

Maximum  tractive  effort 75,000   lbs. 

Weight  in  working  order 390,000  lbs. 

Weight  on  drivers '. 383.500  lbs. 

Weight  of  engine  and  tender  in  working  order 555.700  Jbs. 

Wheel  base,  driving 30  ft.  6  in. 

Wheel  base,  total 48  ft. 

RATIOS. 

Weight  on  drivers  -^  tractive  effort 4.30 

Total  weight  -^  tractive  effort 5.20 

Tractive  effort  X  diam.  drivers  -~  heating  surface 653.00 

Firebox  heating  surface  -r-  total  heating  surface,  per  cent 5.69 

Weight  on  drivers  -H  total  heating  surface 49.30 

Total  weight  ~  total  heating  surface 59.50 

Volume  equivalent  simple  cylinders,   cu.   ft 22.80 


Standard  nietliods  for  locomotive  testing  were  generally 
followed  and  the  greatest  care  was  taken  to  secure  accurate  and 
reliable  data.  The  coal  used  was  carefully  weighed  as  it  was 
put  on  to  the  tender  and  two  observers  checked  the  results. 
The  fuel  for  firing  up  in  the  enginehouse  and  for  taking  the 
engine  to  the  yards  and  the  amount  used  after  the  engine  left 
the  train,  was  taken  from  a  supply  in  sacks  placed  on  the  rear 
of  the  tender.  The  surplus  coal  at  the  end  of  the  run  was 
carefully  weighed  off  and  proper  credit  given.  Wat<.i  delivered 
to  the  boiler  was  measured  by  metering  it  through  three  3  in. 
Worthington  hot  water  meters,  which  had  been  carefully  cali- 
brated and  the  loss  from  the  injector  overflow  was  caught  and 
weighed.  The  draft  in  the  smokebox  and  firebox  were  meas- 
ured by  U  tube  manometers  containing  water.  The  temperature 
readings  for  smokebox  gases  were  taken  through  the  medium 
of  the  Bookings  thermo-electric  couple  pyrometer.  The  dyna- 
mometer car  used  was  a  new  one  built  at  the  Milwaukee  shops 
and  is  of  the  spring  type,  with  a  capacity  up  to  110,000  lbs. 
The  record  of  the  dynamometer  contained  the  usual  speed,  re- 
verse  levers  and  throttle   position,   etc. 
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PROFILE    OF    DIVISION    ON    WHICH    TEST    WAS    MADE. 


Total  heating  surface  -^  vol.  cylinders 288.00 

Grate  area  -=-  vol.  cylinders 3.18 

CYLINDERS. 

Kind    Mellin   Compound 

Diameter   23}^  &  37  in. 

Stroke   30   in. 

VALVES. 

Kind   H.    P Piston 

Kind  L.   P Slide 

Greatest  travel    6   in. 

Outside  lap  H.  P 1  in. 

Outside  lap  L.  P j^   in. 

Inside  clearance   5/16  in 

Lead    3/16    in. 

\\  HEELS. 

Driving,  diameter  over  tires 57  in. 

Driving,  trickness  of  tires 3  ^   in. 

Driving  journals,  diameter  and   length 10  x  13  in. 

BOILER. 

Style   Conical 

Working  pressure    200   lbs. 

Outside  diameter  of  first  ring 83J^    in. 

Firebox,   length   and   width 108  1/116  x  965i    in. 

Firebox  plates,  thickness J^   &   ^   in. 

Firebox,  water  space F.  5  in.,  S.  &  B.  4  54  in. 

Grate  area 72.3  sq.  ft. 

While  these  engines  were  designed  for  pusher  service  on  the 
Chicago,  Milwaukee  &  Puget  Sound  Ry.,  where  the  mountain 
grades  range  from  i  per  cent,  to  2.74  per  cent.,  14  of  them  are 
still  working  in  the  Milwaukee  district,  some  in  regular  train 
service  on  the  Chicago,  Milwaukee  &  La  Crosse  Divisions  and 
some  in  transfer  and  hump  yard  switching  service. 

Recently  one  of  these  engines.  No.  5000,  was  given  a  com- 
plete road  test,  with  maximum  tonnage,  from  Milwaukee  to 
Portage  and  return.  The  distance  between  these  points  is  91 
miles  and  is  over  a  division  with  ruhng  grades  of  one-half  of 
one  per  cent.,  except  about  iVz  miles  with  a  grade  of  .67  per 
cent.  There  is  one  short  velocity  grade,  about  1,000  ft.,  of  one 
per  cent.  The  profile  of  the  division  is  shown  in  the  accompany- 
ing illustration. 

•  For  fully  illustrated  description,  see  page  90,  March  issue,  American 
Engixeer. 

137 


The  first  run  was  made  on  January  23  from  Milwaukee  to 
Portage,  the  train  behind  the  tender  consisting  of  55  loaded 
cars,  dynamometer  car  and  caboose,  making  2,555  tons.  On  the 
following  day  the  return  trip  was  made  with  a  train  consisting 
of  43  loads,  79  empties,  dynamometer  car  and  caboose,  giving  a 
total  tonnage  of  3,050  as  far  as  Watertown  Junction;  at  this 
point  the  tonnage  was  cut  down  to  36  loads,  79  empties,  dynam- 
ometer car  and  caboose,  giving  a  tonnage  of  2,775. 

The  performance  of  the  locomotive,  as  indicated  by  the  tests, 
was  most  satisfactory.  It  was  shown  beyond  doubt  that  the 
boiler  would  furnish  steam  for  the  maximum  horsepower  re- 
quired by  the  locomotive,  which  the  indicator  cards  showed 
reached  a  maximum  of  1,753  on  a  5^  per  cent,  grade. 

In  the  following  table  are  given  some  of  the  general  average 
results  of  the  tests : 

Run    Milwaukee  Portage  to 

to  Portage  Milwaukee 

Distance    91    miles  91  miles 

Date    Jan-    23  Jan.  24 

Temperature      35°  45° 

Time  on   road 7  hrs.   12   min.  6  hrs.   37  min. 

Running  time   5  hrs.  23  min.  6  hrs.  41  min. 

Speed,  average   16.7  m.  p.   h.  16  m.    p.  h. 

Tonnage    2555   tons  3050-2775 

.\verage  steam  pressure 197.3  lbs.  198  lbs. 

Vacuum  in  front  end 2.96  in.   water  2.97  in.  water 

Firebox  vacuum    1.48  in.   water  1.98  in.   water 

Temperature   front   end 509°    F.  611°   F. 

Temperature  feed  water 44.6°  F.  41.6°   F. 

Coal  fired    25,210  lbs.  28600  lbs. 

Water  delivered  to  boiler 203.258  lbs.  222,375  lbs. 

Lbs.  water  per  lb.  coal 8.07  lbs.  7.8  lbs. 

Water  evaporated  from  and  at  212°  per  lb.  coal... 9. 9  lbs.  9.6  lbs. 

Ton  miles   229,950  266,460 

Coal  per  100  ton  miles 10.96  lbs.  10.78  lbs. 

Water  per  100  ton  miles 88.39  lbs.  83.77  lbs. 

Water   evaporated    per   sq.    ft.    heating   surface    per 

hour  (running  time) 5.74  lbs.  6.96  lbs. 

Coal  burned  per  sq.    ft.   grate  area  per  hour    (run- 
ning time)    64.6  lbs.  69.1  lbs. 

On  the  first  day's  run  the  speed  varied  between  10  and  35 
miles  per  hour,  averaging  16.7  miles  per  hour.  On  the  return 
trip  speeds  of  from  10  to  30  miles  were  maintained  as   far   as 
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Watertown  Junction,  and  from  12  to  29  miles  per  hour  from 
there  to  Milwaukee.  The  maximum  draw  bar  pull  registered 
was  100,000  lbs.,  starting  the  train  out  from  the  water  tank  at 
Columbus  on  the  second  day's  test.  The  engine  at  this  time 
was  of  course  working  simple.  A  draw  bar  pull  of  95,000  lbs. 
was  developed  for  a  distance  of  100  ft.  at  another  start  and 
93,500  at  another  time.  The  engine  only  required  about  100  ft. 
simple  operation  before  being  able  to  handle  the  train  in  com- 
pound. A  draw  bar  pull  of  76,500  lbs.  working  compound  was 
the  maximum   registered. 


The  water  rate  from  the  indicator  cards  showed  a  consump- 
tion of  23..11  lbs.  per  indicated  horsepower  hour,  the  cut-off 
being  from  65  to  75  per  cent.  It  is  stated  by  J.  F.  DeVoy,  as- 
sistant superintendent  of  motive  power,  under  whose  direction 
the  tests  were  carried  out,  that  the  locomotive  showed  an  econ- 
omy over  simple  engines  in  the  same  service  of  about  21  per 
cent,  in  regard  to  fuel  and  water.  The  locomotive,  however, 
was  in  first-class  conditon  and  it  is  probable  that  a  fuel  economy 
of  from  15  to  20  per  cent,  can  be  expected  on  an  average. 


Heating  Test  of  Driving  Tires 


AN    INTERESTING    RESEARCH    INTO    THIS    GENERAL  SUBJECT  RECENTLY  COMPLETED  ON  THE  CHI- 
CAGO    AND     NORTHWESTERN     RAILROAD     BRINGS    TO    LIGHT    SOME    SURPRISING    DATA    IN 
REGARD    TO    THE    GREAT    LOSS    WHICH    ORDINARILY   ATTENDS   THE   OPERATION   OF 

TIRE     SETTING. 


V.  T.  KSOPIDLOWSKL 


On  the  road  where  the  writer  is  employed  he  recently  con- 
ducted some  very  interesting  tests  in  connection  with  the  removal 
from  the  wheel  centers  of  locomotive  driving  tires,  and  while 
there  was  nothing  unusual  in  regard  to  the  process  employed, 
some  exceedingly  valuable  data  has  been  gathered  on  the  opera- 
tion from  an  economical  standpoint.  In  one  test  the  tires 
removed  were  ■  56  in.  inside  diameter  and  i^  in.  thick.  The 
fuel  used  was  gasoline,  which  was  atomized  in  a  tank  arranged 
in  accordance  with  the  outline  drawing  shown  in  Fig.  i.  The 
two  tires  were  heated  simultaneously,  and  the  time  required  for 
removal  was  12  minutes  in  one  instance,  and  16  minutes  in  the 
other.    The  amount  of  gasoline  consumed  was  4.42  gallons. 

The  tires  were  of  course  light,  in  comparison  with  new  ones, 
and  the  wheels  being  from  under  the  engine,  no  obstacle  was 
afforded  to  driving  them  off,  hence  not  so  thorough  a  heating 
was  required  than  would  be  the  case  were  the  wheels  in  their 
proper  position.  In  this  latter  instance  the  heating  must  neces- 
sarily be  such  to  allow  of  their  being  pulled  off  the  centers  by 
a  tire  hook.  The  time  required  to  heat  two  such  tires  simul- 
taneously, with  a  burner  for  each,  is  in  the  neighborhood  of  40 
minutes.  The  probable  consumption  of  gasoline  during  the 
period  may  be  closely  approximated  by  reference  to  the  figures 
obtained  in  the  test  first  mentioned  simply  by  averaging  the 
amount  of  gasoline  used  per  minute,  and  multiplying  by  40 
minutes,  the  result  being  12.6  gallons  for  the  assumed  case  of 
40  minutes. 

It  impressed  the  writer  that  the  amount  of  gasoline  used  was 
highly  excessive,  and  induced  some  reflection  on  how  the  heavy 
loss  which  ensues  in  the  universal  practice  of  heating  tires  might 
be  overcome  at  least  in  part.  To  burn  one  pound  of  gasoline 
requires  about  3.36  pounds  of  oxygen,  which  means  that  14.6 
pounds  of  air  must  be  used  to  obtain  this  amount  of  oxygen. 
The  products  of  combustion  are  practically  3  pounds  of  carbon 
dioxide,  1.35  pounds  of  steam  and  11.25  pounds  of  nitrogen 
which  was  contained  in  the  air.  The  specific  heat  of  carbon 
dioxide  is  0.217,  so  to  raise  the  temperature  of  the  three  pounds 
one  degree  requires  0.651  b.t.u.  The  specific  heat  of  super- 
heated steam  is  about  0.5,  and  to  raise  the  temperature  of  the 
1.35  pounds  one  degree  0.675  b.t.u.  are  necessary.  Nitrogen 
has  a  specific  heat  of  0.244,  therefore  to  raise  the  11.25  pounds 
one  degree  in  temperature  2.745  b.t.u.  will  be  consumed.  This 
means  that  4.07  b.t.u.  will  be  absorbed  in  raising  the  product 
of  combustion  one  degree,  provided  that  none  of  the  heat  is  lost 
through  radiation. 

In  burning  one  pound  of  gasoline  there  is  liberated  about 
20,000  heat  units;  consequently  the  theoretical  temperature  of  the 
products  of  combustion  will  be  20.000  ^  4.07  =  S,000  degrees, 
but  it  is  a  well-known  fact  that  no  such  temperature  is  attained 
in  practice,  because  much  of  the  heat  is  lost  through  radiation. 


Assuming  that  the  temperature,  allowing  for  the  radiation  of  the 
heat  from  the  flame,  is  4,000  above  that  of  the  atmosphere,  then 
there  will  be  four-fifths  of  the  liberated  heat  available  for  heat- 
ing the  tires;  in  other  words,  about  16,000  heat  units.  All  of  this 
is  not,  of  course,  available,  because  if  all  the  heat  were  taken 
out  of  the  flame  the  latter  must  cease  to  exist.  Assuming  that 
100  degrees  temperature  is  sufficient  to  sustain  the  ignition  after 
once  established,  there  is  then  available  a  net  temperature  for 
heating  the  tires  4000  —  100  =  3900,  and,  roughly  speaking,  15,600 
heat  units. 

It  is  positive  that  the  tires  had  not  attained  any  such  tem- 
perature, as  the  melting  point  of  steel  is  but  2,500  degrees. 
From  the  writer's  observations  the  temperature  was  not  more 


than  250  degrees.  The  specific  heat  of  steel  is  0.1165,  and  the 
two  tires  weighed  about  1,100  pounds.  The  heat  units  neces- 
sary to  bring  their  temperature  to  250  degrees  is  therefore 
0.1 165  X  HOC  X  250  =  32000.  As  has  been  mentioned,  there 
was  consumed  in  heating  the  tires  4.42  gallons  of  gasoline,  and 
at  15.600  b.t.u.  per  pound  there  is  available  for  heating  the  tires 
a  net  sum  of  561,000  b.t.u.  This  amount  of  gasoline  weighs 
about  36  pounds,  and  at  this  rate  there  was  only  available  some 
6  per  cent,  of  the  net  heat  available  for  heating  the  tires.  The 
question  then  must  arise,  where  did  the  balance  go? 

The  writer  is  of  the  opinion  that  much  of  this  loss  can  be 
satisfactorily  accounted  for.  Referring  to  Fig.  I,  the  compressed 
air  enters  the  tank  through  globe  valve  No.  2,  expands,  and 
gives  up  its  heat  arising  therefrom  to  the  walls  of  the  tank, 
the  latter  in  turn  radiating  it  to  the  shop  atmosphere.     In  such 
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a  manner  refrigeration  is,  of  course,  taking  place  to  a  small 

extent.  The  purely  cold  liquid  is  forced  by  the  air  pressure 
above  it  through  pipe  No.  s,  through  needle  valve  No.  i  and 
nozzle  No.  3  to  the  burner.  On  its  way  to  the  burner  after 
leaving  the  nozzle  the  liquid  gasoline  is  picked  up  by  the  gusts 
of  compresed  air  from  the  by-pass  which  comes  through  valve 
No.  4,  and  the  gasoline  becomes  still  further  refrigerated,  as 
here  the  compressed  air  expands  from  a  pressure  of  about  100 
pounds  to  practically  that  of  the  atmosphere,  and  the  absorbtion 
of  heat  must  be  considerable. 

During  this  process  the  gasoline  has  not  been  vaporized,  but 
merely  dispersed  into  globules  through  the  fanning  action  of 
the  refrigerated   air.     When   this   mixture   of  globules   and   air 


^=ct 


reach  the  burner,  the  globules  which  happen  to  be  small  enough 
will  ignite,  but  the  larger  ones  are  checked  by  the  walls  of  the 
burner  to  run  out  on  the  floor,  where  part  soaks  into  the  wood 
or  earth  and  the  others  evaporate  or  become  ignited.  This,  and 
the  radiation  of  heat,  are  the  main  sources  of  loss,  but  the 
former  is  by  far  the  greater. 

The  loss  of  the  liquid  gasoline  can  be  overcome  entirely  by 
arranging  the  heating  apparatus  as  shown  in  Fig.  2.  Instead  of 
the  compressed  air  coming  in  on  top  of  the  gasoline  it  should 
be  vice  z-crsa^  entering  through  the  valve  (B)  to  the  pipe,  which 
extends  very  close  to  the  bottom,  and  bubbling  up  through  the 
liquid.  The  tank  should  have  a  coil  of  pipe  and  the  coil  jack- 
eted so  that  when  steam  is  allowed  to  circulate  in  the  coil  heat 
will  not  radiate  into  the  shop  atmosphere.  Then,  as  the  air 
would  bubble  up  through  the  liquid  gasoline  and  excelsior,  the 
former  would  become  broken  up  into  globules,  and  finally  va- 
porized, on  account  of  a  temperature  being  maintained  at  which 
gasoline  best  vaporizes.  There  would  be  no  solid  globules  left 
to  be  carried  to  the  burner  only  to  run  out  of  it  unconsumed,  as 
has  been  mentioned.  To  overcome  the  loss  from  radiation  is 
a  more  complicated  question  and  it  must  be  principally  taken  care 
of  in  the  design  of  the  burner ;  one  of  such  design  that  the 
flame  will  be  enclosed  and  kept  always  impinging  upon  the  tire 
surface. 

The  loss  in  money  per  annum  to  a  railroad  having,  say,  1,500 
locomotives,  is  worthy  of  serious  consideration  in  the  general 
question  of  tire  heating.  The  shop  with  which  the  writer  is 
connected   takes   care   of   about  300   locomotives   per   year   and 


removes  and  applies  approximately  900  tires.  This  is  but  one- 
fifth  of  the  engines,  and  consequently  the  same  proportion  of 
tires  handled  on  the  entire  railroad,  which  would  be  in  the 
vicinity  of  4,.S00  tires  heated  twice,  this  double  treatment  brmg- 
ing  the  heating  up  to  9,000  tires.  As  the  statement  has  been 
made  that  but  6  per  cent,  of  the  available  heat  has  been  realized; 
then  94  per  cent,  is  accordingly  wasted.  If  50  per  cent,  of  this 
loss  can  be  recovered  the  proposition  becomes  endowed  with 
much  importance.  Since  it  required  4.42  gallons  of  gasoline  to 
remove  the  tires  under  test  in  an  average  of  14  minutes  each, 
the  portion  used  was  0.31  gallons.  The  average  time,  however, 
for  such  removal  with  the  wheels  under  the  engine  must  be  set  . 
a  minimum  of  30  minutes,  which  would  bring  the  total  consump- 
tion to  9.3  gallons  for  heating  two  tires,  or  4.6  gallons  per  tire. 
Forty-five  hundred  tires  heated  twice  in  each  year  is  equivalent 
to  9,000,  which  multiplied  by  4.6,  equals  41,400  gallons  of  gaso- 
line wasted,  which  positively  could  be  saved,  as  it  will  be 
recalled  that  the  writer  is  taking  only  50  per  cent,  of  the  calcu- 
lated loss.  This  means  in  money,  if  gasoline  can  be  bought  for 
13  cents  per  gallon,  no  less  than  $5,382.  The  writer  believes 
that  it  would  be  worth  while  to  delegate  a  man  at  a  fair  salary 
to  devote  his  entire  time  to  this  matter  until  straightened  out. 
There  is  no  question  but  that  intelligent  inquiry  and  co-operation 
with  the  shop  forces  would  bring  about  a  reduction  in  cost  so 
great  as  to  be  surprising. 


Stamping  Dates  on  Cross  Ties. — Ihe  Lehigh  Valley  Rail- 
road has  adopted  a  plan  for  recording  the  age  of  every  new 
cross  tie  on  the  system.  This  will  enable  the  company  to  deter- 
mine, with  mathematical  accuracy,  the  relative  efficiency  of  the 
different  woods  and  the  value  of  the  creosote  preservation  treat- 
ment. It  is  done  in  this  way :  First,  the  dating  nails  are  manu- 
factured with  the  proper  numerals  on  the  heads,  indicating  the 
year;  for  example,  "11,"  meaning  the  year  1911.  Then  one  of 
these  nails  is  driven  into  each  new  tie  as  it  is  laid  on  the  track. 
Thus  in  the  future  the  maintenance  of  way  experts  will  be 
able,  upon  the  replacement  of  a  tie,  to  know  just  how  long  it 
has  lasted. 


The  Modern  Gear  Whef.l  represents  the  latest  refinements 
in  the  application  of  geometry  to  mechanics,  and  the  study  of 
the  proper  curves  for  tooth  profiles  has  been  supplemented  by 
the  production  of  highly  organized  machine  tools  for  the  pre- 
cise reproduction  of  these  forms  in  the  actual  teeth  of  the  vviieel. 
It  is  often  overlooked,  however,  that,  under  the  demands  of 
modern  intensified  manufacturing  operations,  the  wear  upon  such 
teeth  will  make  such  modifications  in  their  form  that,  unless  the 
material  is  of  the  most  resistant  character,  these  curves,  so  care- 
fully studied  and  so  accurately  reproduced,  will  be  gone  long  be- 
fore the  operative  life  of  the  wheel  is  over. 


It  is  Estimated  that  Oil  as  Loco-mutive  Fuel  is  rapidly  on 
the  increase.  Statistics  show  that  the  consumption  of  fuel  oil 
on  the  roads  in  1909  amounted  to  19.930,394  barrels,  an  increase 
of  about  18  per  cent.  (3,050,324  barrels)  over  1908.  Oil  as  fuel 
has  several  good  points  in  its  favor  over  coal ;  besides  being 
easier  to  use  in  the  firebox  it  also  does  away  largely  with  the 
smoke  nuisance,  danger  from  sparks,  etc. 


The  Ordinance  Requiking  Railroads  within  the  city  limits 
to  adopt  electric  motive  power,  came  before  the  city  council  of 
Chicago  for  action  on  Monday  evening,  March  6.  After  heated 
discussions  for  and  against  the  ordinance  the  matter  was  referred 
to  the  council  committee  on  local  transportation  and  a  series  of 
public  hearings  arranged  for. 


The  total  length  of  the  running  track  of  the  railways  of 
the  United  Kingdom  at  the  end  of  1909  was  39,622  miles,  and 
the  total  length  of  sidings  was  14,350  miles.  At  the  end  of  1908 
the  length  of  running  track  was  39,316  miles. 
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Everybody  has  heard  that  cleanhness  is  next  to  godUness.  It 
is  certainly  true  that  cleanhness  has  a  potent  influence  on  those 
who  come  within  the  circle  of  its  spell.  Practiced  in  daily  life, 
it  breeds  self-respect  and  commands  the  respect  of  others; 
practiced  in  the  shop  and  on  the  engine,  it  prompts  care  and 
economy  in  the  performance  of  work,  and  practiced  in  the  cifice 
it  e.xpedites  business  and  adds  a  tone  of  respectability  to  the 
plainest  furnishings.  The  transition  from  cleanliness  to  orna- 
ment is  an  evolutionary  step  that  under  proper  conditions  and 
within  reasonable  limits  gives  tone  to  the  good  influences  of 
cleanliness.  In  this  and  some  other  ways  ornament  may  prove 
useful  and  valuable.  The  popular  love  of  ornament  is  shown  in 
nearly  every  home  where  means  permit,  and  its  refining  influence 
is  attested  by  the  fact  that  in  the  homes  of  the  most  cultured 
special  consideration  is  given  to  it. 

All  are  familiar  with  the  importance  given  to  ornament  in 
passenger  car  construction,  especially  private,  parlor  and  Sleep- 
ing cars.  Much  has  been  said  about  the  over-ornamentation 
of  cars,  and  doubtless  extremes  have  been  reached,  but  the  atten- 
tion given  the  matter  has  not  been  without  reason.  Those  who 
have  to  deal  with  passengers  know  that  this  feature  is  so  pleas- 
ing to  them  that  once  employed  it  is  required.  Caboose^  are 
sometimes  tastefully  ornamentad  by  the  crews  belonging  to 
them.  The  influence  is  good,  and  probably  causes  more  zealous 
flagging  by  the  rear  brakeman  while  on  the  road,  and  less 
hours  spent  by  the  crew  about  saloons  while  at  terminals. 

The  interiors  of  shops  do  not  offer  inviting  opportunities  for 
ornamentation,  but  very  frequently  the  yards  about  the  shop  do. 
A  few  strips  of  greensward  and  a  few  beds  of  flowers  taste- 
fully arranged  make  a  vast  improvement  in  the  appearance  of 
an  otherwise  clean  but  barren  looking  space.  The  effect  of  such 
a  change  is  not  lost  on  workmen,  for  love  of  the  beautiful  is 
human,  and  nothing  can  be  lost  by  making  a  place  of  work 
attractive.  It  is  gratifying  to  note  that  after  an  unwarranted 
lapse  of  many  years  such  decoration  of  railroad  shop  and  station 
grounds  is  again  becoming  popular,  and  doubtless  the  time  will 
come  when  its  advantages  will  be  much  more  apparent. 

The  influence  of  cleanliness  on  shop  and  engine  men  encour- 
ages careful  habits  which  result  in  efficient  and  economical 
work ;  it  encourages  and  facilitates  the  inspection  of  cars,  and 
especially  locomotives,  which  leads  to  economy  in  repair  and 
fewer  failures  on  the  road,  and  the  influence  of  ornament,  where 
judiciously  applied,  is  pleasing  and  elevating,  and  encourages 
and  confirms  careful  habits. 


OIL  VERSUS  GREASE  LUBRICATION 


The  recent  action  of  a  promhient  Eastern  railroad  in  revert- 
ing to  the  use  of  engine  oil  for  pin  and  journal  lubrication,  after 
two  or  three  years'  practically  exclusive  employment  of  grease, 
constitutes  a  move  of  general  interest  in  view  of  the  fact  that 
the  latter  compound  has  become  so  generally  adopted  in  every 
branch  of  locomotive  service,  and  has  proved  so  largely  exempt 
from  complaint  or  criticism.  In  the  specific  case  to  which  refer- 
ence is  made  there  was  no  fault  to  find  with  the  grease  failing 
in  its  appropriate  business  as  a  lubricant,  as  the  records  of  the 
motive  power  department  in  question  are  said  to  indicate  a  de- 
creased number  of  hot  bearings  over  the  period  when  oil  was  in 
universal  use,  but  there  is  another  and  somewhat  unlocked  for 
reason  advanced  for  its  abandonment. 

The  latter  is  found  to  be  the  increased  wear  of  bearings  under 
grease  lubrication,  and  it  is  said  that  this  condition  reached  pro- 
portions which  could  not  be  defined  other  than  startling.  One 
crank  pin  showed  a  wear  between  shoppings  of  3/16  in.  on  grease, 
and  a  reduction  of  ]4  in.  in  the  nominal  diameter  of  these 
parts  was  not  uncommon.  It  was  in  fact  the  returns  from  the 
various  repair  shops  indicating  an  abnormally  large  number  of 
crank  pin  renewals  which  first  attracted  attention  to  the  matter. 
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and  resulted  in  the  inauguration  of  a  thorough  and  systematic 
inquiry.  This  latter  brought  to  light  a  similar  condition  in  driv- 
ing journals,  and  by  subsequent  tests,  in  which  one  side  of  an 
engine  was  run  on  oil  and  the  other  side  on  grease,  it  was  satis- 
factorily demonstrated  that  the  proportion  of  wear  was  vastly  in 
excess  where  the  latter  was  in  use.  Thereupon  the  gradual  re- 
turn to  oil  was  made  until  at  this  writing  it  has  no  doubt  en- 
tirely supplanted  its  competitor. 

While  this  investigation  is  of  unquestioned  interest  it  is  still 
a  matter  of  doubt  in  our  mind  as  to  whether  it  will  be  generally 
accepted  as  conclusive.  Even  admitting  the  accuracy  of  the  in- 
formation at  hand  the  question  naturally  arises  if  it  would  not 
be  better  to  countenance  this  wear  in  view  of  the  admitted  re- 
sults in  decreased  engine  failures  which  have  followed  the  in- 
troduction of  grease?  The  profusion  of  hot  boxes  which  pre- 
viously attended  the  use  of  oil  in  heavy  service,  arising  largely 
from  inattention  and  improper  packing,  were  attended  by  a  full 
quota  of  scored  journals,  and  we  feel  safe  in  asserting  that  much 
more  metal  has  perforce  been  turned  off  to  straighten  these  up 
than  was  ever  worn  away  by  grease  impact. 

The  fact  that  the  driving  box  lubricator  takes  care  of  itself, 
maintaining  a  constant  and  uniform  contact  with  the  journal. 
and  requiring  no  attention  other  than  refilling  at  periodic  inter- 
vals establishes  points  of  superiority  in  its  favor  over  the  old 
arrangement  that  will  prove  very  difficult  to  oti'set.  It  shcuUl 
also  be  recalled  in  this  connection  that  the  underneath  arrange- 
ment of  the  modern  locomotive  is  necessarily  complicated,  and 
its  driving  box  cellars  in  many  instances  are  largely  inaccessible, 
without  a  great  deal  of  work,  to  the  frequent  repacking  which 
appears  to  be  demanded  where  waste  cellars  are  used.  A  con- 
trivance, therefore,  becomes  a  necessity  which  will  limit  this 
operation  to  the  longest  period  of  time,  and  this  is  attained  in 
the  grease  cellar,   which  is   another   strong  point   in   its   favor. 

In  view  of  the  length  of  time  which  grease  'ubrication  has 
been  in  vogue  it  seems  rather  surprising  that  a  similar  criticism 
regarding  wear  has  not  materialized  in  some  quarter  heretofore, 
but  no  such  instance  can  be  recalled,  and  it  does  not  seem  to 
appear  anywhere  as  a  matter  of  record.  It  appeals  to  us,  all 
things  considered,  that  it  would  be  far  more  to  the  point  to  con- 
tend with  the  increased  wear,  while  making  every  effort  to  min- 
imize it,  than  to  return  to  the  unpleasant  conditions  of  former 
times.  We  all  know  that  box  packing  was  a  very  much  slighted 
and  actually  abused  proposition  of  the  old  days,  and  that  the 
welcome  advent  of  the  driving  box  lubricator  cleared  up  a  gen- 
eral situation  which  might  well  be  termed  as  distressing. 


AUTOMATIC  STOKERS 


It  has  been  reported  a  number  of  times  in  the  past  that  a 
successful  locomotive  stoker  had  finally  been  designed,  but  a 
year  or  so  later  it  has  been  found  that  it  is  still  in  the  experi- 
mental stage,  and  finally  it  has  practically  disappeared  from 
view.  This  is  not  meant  to  reflect  in  any  way  on  the  reporters, 
since  there  is  no  doubt  that  there  have  been  several  automatic 
stoker  designs  which  would  successfully  maintain  the  steam 
pressure  of  the  locomotive  under  very  severe  conditions,  and 
from  this  standpoint  they  have  been  successful,  but  experience 
has  clearly  shown  that  the  mere  ability  to  distribute  large 
amounts  of  coal  in  proper  form  to  be  burned  and  thus  main- 
tain steam  pressure,  does  not  constitute  a  success,  although, 
of  course,  it  is  an  essential  feature  of  a  successful  machine  of 
this  kind.  A  really  successful  stoker,  however,  must,  in  ad- 
dition to  this,  be  reliable  to  the  last  degree.  If  it  is  not  capable 
of  operating  continuously  with  a  reliability  at  least  equal  to 
that  of  the  air  pump  it  cannot  be  considered  an  entire  success. 
Further,  it  must  be  rugged  enough  to  do  this  without  any  un- 
usual attention  in  the  roundhouse.  No  doubt  when  stokers 
come  into  more  general  use  it  will  be  found  advisable  to  or- 
ganize a  small  force  in  the  roundhouse  for  their  inspection 
and  repair,  practically  the  same  as  is  now  maintained   for   air 


brakes.  Wliilc  it  can  hardly  be  expected  at  the  start,  the  suc- 
cessful stoker  must  finally  prove  itself  to  be  in  the  same  class 
with  the  air  brakes  and  injectors  and  should  be  treated  in  the 
same  manner  at  terminals. 

Fuel  economy  is  by  no  means  an  essential  feature  of  the  suc- 
cessful locomotive  stoker.  There  will  probably  be  no  stoker 
designed  which  will  be  capable  of  equaling  the  economy  of  the 
very  best  hand  firing,  but  they  should,  and  in  fact  are  at  present 
doing  better  than  tlie -average  hand  firing  in  this  respect.  There 
are  attractive,  prospects  in  the  possibility  of  using  a  grade  of 
fuel  which  cannot  generally  be  fired  successfully  by  hand,  and 
along  this  line  considerable  economy  can  be  expected.  The 
ability  to  handle  quantities  of  coal  beyond  the  limits  of  hand 
firing  will,  of  course,  be  demanded  of  the  automatic  stoker,  and 
while  it  is  desirable  to  burn  this  as  economically  as  possible, 
the  first  essential  is  to  burn  it  and  maintain  the  steam  pressure. 
An  increase  in  the  "horse  power  of  the  fireman"  is  the  con- 
stantly increasing  demand  of  present  conditions. 


THE  NEGLECTED  BOILER  SHOP 


It  is  a  rather  singular  fact  that  the  development  of  the  boiler 
shop  has  not  been  in  keeping  with  its  activity  so  characteristic 
ill  connection  with  other  departments,  and  in  many  quarters  a 
crying  need  for  reform  is  strictly  in  order.  Boiler  shops  can 
be  found  on  roads  even  of  considerable  size  that  are  equipped 
in  a  very  inferior  manner.  Some  of  these  are  shops  merely  in 
name,  and  it  is  really  astonishing  that  the  repair  work  can  be 
kept  up  at  all  with  the  limited  facilities  at  hand.  For  instance, 
they  may  have  but  one  power  machine,  and  that  of  only  moder- 
ate size,  for  punching  and  shearing;  one  or  two  drill  presses  in 
doubtful  order,  and  one  or  two  small  bending  rolls,  together  with 
the  forges,  etc. 

This  is  a  very  inferior  equipment  for  a  boiler  shop  in  which 
to  handle  any  railroad  work,  even  if  nothing  but  repairs  are 
done.  It  is  impossible  to  do  all  the  repairs  in  such  a  shop  that 
may  be  necessary ;  or,  at  least,  not  possible  to  do  them  <n  an 
economical  manner.  On  the  other  hand,  an  equipment  sufficient 
to  handle  a  fair  amount  of  work  at  an  economical  figure  snould 
be  supplied  with  tools  somewhat  as  follows :  A  hydraulic  riveting 
machine,  if  much  new  work  is  to  be  done,  a  large  power  punch- 
ing machine,  a  large  power  shearing  machine,  large  power  plate 
bending  rolls,  a  tube  sheet  boring  machine,  a  power  flue-wider, 
drill  presses,  small  shears,  forges,  etc.  In  other  words,  the 
boiler  shop  should  be  placed  on  an  equal  footing  with  the  otners, 
and  it  needs  a  mere  glance  through  about  half  of  the  locomo- 
tive terminals  in  this  country  to  make  it  plain  that  It  is  not. 

No  sufficient  reason  can  be  assigned  for  this  neglect,  and  it 
certainly  is  one  which  costs  money  in  labor  arising  from  slow 
operations.  We  have  in  mind  on  a  large  eastern  railroad,  a  shop 
not  a  great  way  from  New  York,  where  flues  are  swaged  down 
for  ferrules  by  driving  a  die  on  the  end  by  sledges.  It  requires 
three  days'  work  for  two  men  to  so  treat,  say,  335  flues  com- 
posing a  set,  where  they  might  be  done  at  the  rate  of  one  per 
minute  by  the  application  of  suitable  dies  to  a  welding  machine. 

In  regard  to  the  small  tools  for  boiler  shop  use,  such  as 
drills,  reamers,  taps,  punches,  chisels,  etc.,  there  should  be  an 
ample  supply  in  every  shop.  They  should  be  kept  in  systematic 
order  in  a  tool  room  adjoining  the  boiler  shop,  and  with  strict 
regulations  in  regard  to  their  use  and  return  to  the  tool  room. 
They  should  not  be  located  in  the  general  tool  room  which  is 
generally  a  part  of,  or  an  annex  to,  the  machine  shop,  where 
a  walk  of  half  a  mile  becomes  in  order  to  get  them,  with,  of 
course,  the  accompanying  feature  of  so  much  lost  time.  Al- 
though the  fact  may  have  largely  escaped  notice,  it  is  not  very 
difficult  to  criticise  boiler  shop  facilities  in  general,  and  it  is 
now  about  time  that  this  important  department  be  accorded  the 
attention  to  which  it  is  entitled,  and  which  is  so  liberally  be- 
stowed on  other  shops  possibly  far  less  vital  to  the  success  of 
the  general  scheme. 
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Powerful  Freight  and  Passenger  Locomotives 


THE  BALDWIN  LOCOMOTIVE  WORKS  HAS   RECENTLY   DELIVERED  KORTY  FREIGHT   LOCOMOTIVES  AND  TEN 

PASSENGER  LOCOMOTIVES  TO  THE   BALTIMORE  &  OHIO    RAILROAD.    WHICH    ARE    EXCEPTIONAL    IN 

THE    NUMBER   OF   PARTS    THAT   ARE    COMMON    TO    BOTH    DESIGNS. 


Take  a  very  large  and  powerful  Pacific  type  locomotive  de- 
signed for  the  heaviest  class  of  high  speed  traffic  and  remove 
the  driving  and  truck  wheels,  the  main  and  front  frames,  rods 
and  valve  gear.  Press  off  the  wheels  and  replace  Ihem  with 
centers  lo  in.  less  in  diameter,  provide  another  pair  of  driving 
wheels  of  the  same  kind,  and  new  main  and  front  frames  with 
four  pedestals  instead  of  three,  provide  a  two-wheel  engine 
truck,  new  rods,  equalizers  and  valve  gear  to  suit,  using  the  same 
driving  boxes,   shoes   and  wedges   and   springs,   as   far   as   they 


eftort  of  43,400  lbs.  The  total  weight  is  263,800  lbs.,  placing 
them  among  the  heaviest  of  this  type  ever  constructed.  The 
Mikado  type,  with  64  in.  drivers,  the  same  cylinders  and  steam 
pressure,  gives  a  tractive  effort  of  50,200  lbs.  and  weighs  274.600 
lbs.,  being  the  lieaviest  of  the  type  on  our  records. 

Under  present  conditions  it  makes  no  diflfercnce  whether  a 
locomotive  is  in  freight  or  passenger  service,  it  is  the  steam 
making  capacity  that  is  the  most  vital  feature  in  determining 
the  success  of  the  design.    There  is  no  reason  why  a  boiler  that 


r.\CIFIC    TVr;.    LueuMOTIVE    HAVING    MAXV    DUPLICATE    PASTS    WITH    THE    MIK.-\D0    TYPE    SHOWN    BELOW 


will  go,  providing  the  duplicates  for  the  extra  wheel,  and  you 
have  a  locomotive  of  the  Mikado  type  which  will  be  found  to 
be  thoroughly  satisfactory  as  a  powerful   freight  locomotive. 

This  practically  is  what  the  Baltimore  &  Ohio  Railroad  has 
done  in  a  recent  order  of  50  locomotives,  of  which  ten  are  Pa- 
cific types  and  40  Mikado  types.  On  the  two  classes  the  boilers, 
cylinders,  cabs,  trailer  truck,  piston  rods  and  cross  head,  valves, 
all  boiler  and  firebox  attachments  and  parts  are  in  duplicate. 
This   duplication  extends   even   to   springs,   driving  boxes,  shoes 


is  suited  for  a  high  speed  heavy  service  Pacific  type,  which  it  is 
fair  to  assume  will  be  of  the  maximum  evaporative  capacity 
possible  for  the  weight,  will  not  be  equally  well  suited  to  a  mod- 
erate speed  freight  locomotive.  In  this  case  the  boilers  are  78 
in.  in  diameter,  of  the  extended  wagon  top  type  and  have  389 
2j^  in.  tubes,  21  ft.  in  length.  This  gives  a  tube  heating  sur- 
face of  4.789  sq.  ft.,  or  altogether  with  228  sq.  ft.  in  the  firebox 
gives  a  total  of  5,017  sq.  ft.,  or  300  sq.  ft.  of  heating  surface 
for  each  cubic  foot  of  cylinder  volume.    While  this  ratio  is  not 
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MIKADO   TYPE   LOCOMOTm;    H.WIXG    SAME    BOILER,   CYLINDERS.    TRAILER,  DRIVING  BOXES^   SPRINGS,   CAB   AND    MANY'  OTHER  P.^RTS    AS 

PACIFIC    TYPE    SHOWN    ABOVE. 


and  wedges,  frame  cross  ties,  cab  fittings  and  tenders.  Many 
of  these  parts  are  of  course  also  standard  to  other  locomotives 
already  in  service,  making  the  advantage  of  interchangeability 
even  greater.  A  study  of  the  two  designs,  as  shown  by  the  gen- 
eral specifications  at  the  end  of  this  article,  indicate  that  both 
classes  are  entirely  suited  for  the  service  to  be  performed. 

The  passenger  locomotives  are  among  the  largest  of  the  Pa- 
cific type  ever  built.     They  have  24  by  32  in.  cylinders,  a  steam 


as  large  as  is  sometimes  provided  for  Pacific  type  locomotives  it 
is  larger  than  is  customary  on  freight  engines  and  is  well  within 
good  practice  for  passenger  service.  The  boilers  are  well  de- 
signed along  conservative  lines  and  contain  few  novelties.  Surge 
plates  have  been  placed  in  the  boiler  barrel  at  the  water  level, 
one  immediately  in  front  of  the  firebox  and  the  other  about  7 
ft.  back  of  the  front  tube  sheet.  The  injectors,  as  is  the  prac- 
tice on  this  system,  are  placed  on  the  back  head  and  discharge 


pressure  of  205  lbs.  and  with  74  in.  drivers  develop  a  tractive  into    an    internal    pipe,    which    delivers    the    feed    water    near 
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the  front  end  of  the  barrel.  The  mud  rings  are  S  >"■  •"  width 
on  all  sides,  and  the  water  legs  have  a  very  slight  increase  in 
width  as  they  rise,  both  sheets,  however,  bemg  inclined  mward 
from  the  mud  ring.  Inside  admission  piston  valves,  14  m.  m 
diameter,  are  provided,  the  centers  located  5  ."■  °."'^f;  "j;!!^^ 
cylinder  centers.  The  cylinders  are  cast  in  pairs  with  the  saddle 
in  the  customary  manner  and  are  arranged  for  double  front 
frames,  the  rails  being  S  in.  in  width,  the  fastening  being  made 
bv  IJ4  in.  bolts.  They  are  keyed  to  the  frames  at  the  front  only. 
"Nothing  unusual  is  provided  in  the  frame  construction.  The 
main  and  trailer  frames  are  separate,  the  former  being  5  >n. 
in  width  and  the  latter  3/3  in.  Rigid  vertical  cast  steel  braces 
are  provided  at  the  main  and  rear  pedestals  and  a  lighter  frame 
brace  at  the  front  pedestals  in  both  types.        _  ,     •  , 

The  Hod<xes  type  trailer  truck  with  outside  journals  is  used 
on  both  engines,  the  design  being  in  duplicate.  The  feature  01 
this  truck  as  used  in  the  present  instance  is  a  centering  sprmg 
consisting  of  eight  plates  each  4  in.  by  H  in.  placed  in  a  vertical 
position  and  secured  in  the  center  to  a  frame  casting  at  the  top 
and  by  a  clamp  to  the  trailer  truck  frame  at  the  bottom 

The  general  dimensions  of  both  designs  are  given  ,n  the  fol- 
lowing table : 


GENERAL    DATA. 


Type 

Gauge 

Service 

Fuel    ■ ; 43,400    lbs. 

Tractive   effort ■  •  • _   263,800   lbs. 

Weight   in   working   order 166,200   lbs. 

Weight  on  drivers. _ .  .62,400   lbs. 

Weight  on  leading  truck ...45,200  lbs. 

^?,'«o'f  engi"e'a"nl  "^r  in' woVking'  order.  .440,000^  lbs. 
Wheel    base,    driving ■   j^  j^    g  ;„ 

Wheel  base,  total   J' ;:„j;; 70  ft.   lOH   in. 

Wheel  base,  engine  and  tender '"  »-» 

RATIOS. 

tractive   effort 3.83 


4-8-2  2-8-2 

.  ..4    ft.    Syi    in. 
Pass.  Freight 

Bit.   Coal 

50,200   lbs. 
274,600   lbs 


-^^,T!^ln^^  ^«:^-  ^^-h^ating  surface.641.00 
Total  heating  surface  ^  grate  are 


total  heating  surface,  %..4.56 

WelgM  on"drivers  --  total  heating  surface 33.10 

Total  weight  -^,.total  heating  surface 6|.60 

Volume  both  cylinders,  cu.   It. .    


Volume  tiotn  cyiinuc.=,  ^".    ',■■•,■•  V"rc  300  00 

Total   heating   surface   -=-  vol.    cylinders i»»-"» 

Grate  area  -^  vol.  cylinders 


219,000  lbs. 

19,500  lbs. 

36,100  lbs. 

450,000   lbs. 

16  ft.   9  in. 

35    ft. 

71   ft.   2H    in. 

4.37 

6.47 

641.00 

71.80 

4.66 

43.80 

54.80 

16.80 

300.00 

4.17 


Kind     • , 

Diameter  and  stroke 

VALVES. 

Kind 

Diameter    

WHEELS. 

Driving   diameter  over  tires ^^  jjj- 

Driving  thickness  of   tires J',' '  V.V  "  iV  v' il  in 

-  -  ■  ■  urnals,  mam,  diameter  and  length  11  x  16  n. 
Driving  journals  others,  diameter  and  length. 9>=  x  13  n. 
Engine  truck  vYheels,  diameter ; ; ; ; ;  ;6./ 'ili  in. 


Simple 

.24   X    32    in. 

Piston 

14    in. 


64   in. 
4   in. 
11    X   13   in. 
954   X  13  in. 
33    in. 
6   X   10   in. 
44  in. 
8  X   14    in. 


DVivVn°g  journals,  main,  diameter  and  length. 

"     -    -— -     ..-..lie     , 

_  :ci=,   u,o...-.- - 

Eniine  truck,  journals   •••■•■. '"       44    in 

Trailing  truck   wheels,    diameter ■■■-"    ^^• 

Trailing  truck,  journals »  =^   ' 

''°"-"'-  ..Ext.   W.  T. 

Style    . .  .205  lbs. 

Working  pressure    ••••••••. 78  in. 

Outside  diameter  of  "."t  ''inS 120  x  84  in. 

Firebox,  length  and  width M  &.   'A  in. 

Firebox  plates,  thickness '°         'g    ;„ 

Firebox,   water    space.  .... .  . .. ■  • 389— 2'/i    in. 

Tubes,  number  and  outside  diameter <J»»    ^/4    ^^ 

Tubes,   length ■■.',■.■.'.  4,V89  sq.  ft. 

Heating  surface,  tubes   . . . .  228  sq.  f t. 

Keating  surface,  firebox B  017  sq.  ft. 

Heating  surface,  total .  .70  sq.  ft. 

Grate  area   

TENDER.  „        „    .  V 

.  .15  Sr  10  in.  chan. 

Frame  38  ;„ 

Wheels,  diameter g  ^  jj  ;„ 

Journals,  diameter  and  lengtli ^  g^^g    g^,^ 

Water    capacity    '_   Ig   tons 

Coal   capacity    


S3  in 


To  Provide  Additional  Facilities  for  handling  traffic  on  its 
Indianapolis  Division,  the  Pennsylvania  Lines  are  making  ex- 
tensive improvements  by  constructing  25.9  miles  of  second  trade. 
Some  idea  of  the  magnitude  of  the  work  which  has  been  under- 
taken is  seen  in  the  figures  showing  that  no  less  than  twenty- 
five  street  and  highway  and  two  railroad  grade  crossings  are  to 
be  eliminated.  This  alone  will  entail  the  building  01  tour  over- 
head and  sixteen  undergrade  crossings  and  the  vacation  of  five 
highways,   formerly   crossing  the   railroad   at   grade. 

At  the  Recent  Brussels  Exhibition  there  was  not  a  single 
British  locomotive,  despite  the  fact  that  the  British  government 
assisted  exhibitors  to  send  exhibits. 
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A  NEW  DESIGN  52-FOOT  TRACK  SCALE  WITH 
MECHANICAL  HUMP. 


PENNSYLVANI.V    KAILUCJAI). 


At  West  Biowiisvillc  Junction,  P.i.,  tlic  Pennsylvania  Rail- 
road have  recently  built  a  new  5 j- foot  liacU  scale  which  incor- 
porates a  ninnber  of  important  improvements  and  interesting 
details.  With  the  scale  has  also  been  constructed  a  mechanical 
hump,  which,  for  a  distance  of  25  ft.  from  one  end  of  the  scale 
platform,  can  be  given  an  inclination  varying  between  i  and  4 
per  cent,  grade  as  desired.  This  scale  is  provided  with  a  me- 
chanical relieving  gear,  doing  away  with  the  customary  dead 
track,  and  is  arranged  so  that  the  platform  is  independent  of 
the  weighing  mechanism,  thus  eliminating  the  effect  of  snow 
and  ice,  wind  pressure,  or  dirt  on  the  empty  balance  of  the  scale. 

It  will  be  noticed  by  reference  to  tlie  illustration  that  all 
wooden  substructure  has  been  eliminated  and  a  most  substantial 


VIEW    SHOWING    SUBSTANTI.^L   F0UND.\TI0NS. 

concrete  foundation  is  provided  for  all  parts.  Tipping  of  the 
platform  and  the  overhang  at  the  ends  have  been  avoided  and 
all  vital  parts  of  the  mechanism  are  easily  accessible.  It  is  of 
the  four-section  type,  since  with  this  arrangement  there  are  no 
idle  connecting  levers  required  with  their  additional  fulcrum 
points  and  friction.  A  new  type  of  main  bearing  has  been  em- 
ployed, which  gives  greater  freedom  of  action  to  the  weighing 
platform  and  eliminates  the  gyration  of  the  knife  edges  across 
the  face  of  the  hardened  steel.  These  bearings  are  of  the  sus- 
pension type,  wherein  two  links,  suspended  from  the  main  lever 
knife   points,   support   a   yoke    casting   bolted   to   the    eye-beams 


forming  the  bridge  tnat  supports  the  scale  rails.  All  of  the 
main  lever  stands  and  extension  lever  stands  supported  from 
the   four   main  bed  plates   are   provided   with   self-compensating 


i;i.-.i.nii..M  III  I. 

M:iiii  Luvurs 

Extuiislon  Levurs 

Flllh  Lever 

Sbell  Levor 

Beam 

Tulal  lieductlou 


Diagram  showing  Loads  on  Lever  System. 

Steels  wherever  a  pivot  contact  is  made  and  means  are  provided 
for  maintaining  an  independent  alignment  of  each  knife  lever. 
Leveling  pads  are  also  provided  on  all  levers  with  faces  ma- 
chined in  the  same  plane  with  the  neutral  axis. 

A  maximum  load  of  about  4,000  lbs.  is  provided  for  each  lineal 
inch  of  knife  edge  at  any  point.  All  of  the  friction  as  well  as 
contact  points  throughout  the  scale  are  made  of  a  special  mix- 
ture of  vanadium  steel  which,  it  is  believed,  will  be  less  sus- 
ceptible to  corrosion  and  will  give  a  longer  life. 

Probably  the  most  radical  departure  from  the  usual  torm  of 
construction  is  the  introduction  of  relieving  gear,  which  takes 
the  place  of  the  usual  rigid  dead  rail  system  with  supporting 
columns  that  practically  fill  the  vault  and  prevent  proper  in- 
spection and  maintenance  of  the  bearings.  It  also  eliminates 
the  approach   and   switches  at  either  end.     This   relieving  gear 


VIEW    SHOWING   LEVERS    AND   RELIEVING   GEAR    IK    PLACE. 


CROSS    SECTION    OF    FIFTH    LEVER. 


consists  of  a  series  of  eight  toggle  lever  jacks  supported  in  pairs 
by  the  universal  bed  plates.  These  jacks  are  operated  through 
suitable  link  connections  from  a  shaft  which  in  turn  is  operated 
by  a  double-ended  cylinder,  using  either  air  or  water  for  power, 
the  controlling  valves  being  in  the  scale  office.  The  mechanism 
can  also  be  operated  by  hand  if  necessary.  When  these  jacks  are 
put  in  operation  they  raise  the  platform  to  a  position  of  repose, 
taking  all  weight  from  the  knife  edges,  but  do  not  lift  the  knife 
edges  from  their  seats.  There  is  a  semaphore  at  either  end 
of  the  scale  connected  to  the  bearing  shaft,  which  indicate  whether 
the  scale  is  out  or  in.  While  these  jacks  will  support  the  larg- 
est consolidation  locomotives  without  showing  any  weight  on 
the  beam  while  it  is  going  over  the  scale,  the  relieving  gear  can- 
not be  operated  while  the  scale  is  under  load,  but  since  the  aver- 
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age  interval  between  cuts  of  cars  is  18.6  seconds  and  the  re- 
lieving gear  can  be  operated  in  i  second,  it  is  not  felt  that  this 
is  necessary. 

The  object  of  the  mechanical  hump  is  to  provide  simple  and 
effective  means  whereby,  with  a  minimum  of  attendance  for 
manipulating  the  cars,  they  can  be  passed  rapidly  and  without 
stoppage  over  the  platform  to  the  scale  with  the  proper  velocity 
to  permit  each  car  to  be  weighed  as  it  passes  over  the  scale 
platform  regardless  of  the  variation  in  length  of  successive  cars. 
For  this  purpose  the  50  ft.  of  track  just  above  the  scale  is  sup- 
ported in  25  ft.  sections  on  large  20-in.  I-beams,  supported  at 
the  ends  on  pivotal  castings  and  at  the  center  by  common  rigid 
steel  castings,  one  on  either  side,  which  in  turn  are  supported 
by  abutments  to  which   the  bed  plates   are  bolted.     These  same 


GEAR    FUR    .'iD.TUSTING     HEIGHT    OF     MECH.ANIC.M,    HUMP. 

abutments  also  support,  directly  under  n  vertical  center  line 
through  the  rail,  two  toggle  lever  jacks  of  the  Sampson  screw 
type,  which  are  connected  by  an  extension  socket  and  are  oper- 
ated by  a  hand  ratchet  with  a  lever  arm  in  the  center.  When 
the  toggle  jacks  are  set  to  give  the  required  elevation,  liners  are 
inserted  under  the  center  castings  and  the  jacks  are  relieved. 
Means  are  provided  for  taking  care  of  the  change  in  length 
of  rail,  due  to  a  raised  or  lowered  apex  or  to  expansion  or  con- 
traction from  atmospheric  conditions,  by  the  insertion  of  bronze 
friction  plates  at  the  base  of  the  four  pivoted  castings  at  either 
end  of  the  hump,  thus  allowing  them  free  change  of  position  in 
a  longitudinal  direction. 

The  vault  of  both  the  scale  and  the  hump  are  heated  by  a 
hot  water  circulating  system  and  are  provided  with  electric 
lights,  permitting  an  easy  and  thorough  inspection  at  any  time. 

Most  of  the  features  of  this  scale  are  covered  by  patents  issued 
to  A.  W.  Epwright,  scale  inspector  of  the  Pennsylvania  Railroad. 


HIGH  POWER  LOCOMOTIVE  HEADLIGHTS 


Durmg  the  past  year  considerable  discussion  has  taken  place 
m  regard  to  the  use  of  locomotive  headlights  of  high  candle- 
power.  In  seven  states,  Arkansas,  Montana,  North  Carolina, 
Oklahoma,  South  Dakota,  Texas  and  Washington,  locomotive 
headlights  of  1,500  candle-power  or  over  are  required  by  law ;  in 
Indiana,  locomotive  headlights  of  1,500  candle-power  or  over  are 
required  by  an  order  of  the  State  railroad  commission  and  in 
Georgia  the  law  requires  electric  headlights  with  300  watts  at 
arc  end   reflectors  23   inches   in   diameter. 

The  ordinary  oil  headlight  commonly  employed  on  locomo- 
tives is  seldom  powerful  enough  or  maintained  in  a  condition 
to  make  it  more  than  a  marker  to  indicate  to  persons  at  stations 
or  railway  crossings,  or  in  yards  or  to  trains  on  other  tracks, 
that  an  engine  is  approaching.  As  a  means  of  discovering  or 
identifying  distant  objects  on  the  track  it  has  practically  no  value. 
The  argument  in  favor  of  the  high-power  headlight  is  that  per- 
sons or  obstructions   on  the  track  may  be  seen  by  the  light  of 


a  powerful  gas  or  electric  headlight  at  a  sufficient  distance  to 
enable  the  train  to  be  stopped  before  reaching  them.  On  straight 
track  the  high-power  headlight  undoubtedly  affords  a  degree  of 
illumination,  except  in  snow  or  fog,  sufficient  to  enable  an  ex- 
perienced engineman  to  distinguish  unusual  objects  on  the  track 
at  a  considerable  distance. 

As  headlights  are  usually  fixed  in  position,  their  rays  are 
projected  in  the  direction  of  the  axis  of  the  locomotive,  and 
hence  on  curves  do  not  illuminate  the  track  ahead.  Various 
devices  have  been  submitted  to  the  board  intended  to  impart  to 
the  headlight,  while  the  engine  is  rounding  a  curve,  motion  to 
turn  its  beam  so  that  it  will  fall  on  the  track.  Most  of  these 
devices  are  crude,  and  attempt  to  use  the  curving  of  the  front 
truck  of  the  locomotive  as  it  passes  around  curved  track  to 
rotate  the  headlight.  It  seems  unlikely  that  any  apparatus  of 
this  kind  can  be  made  effective  to  meet  all  the  conditions  of 
reversed  curves,  tangents  succeeding  curves  and  variations  in 
curvature,  that  are  found  on  many  railroads,  and  it  is  probable 
that  if  full  advantage  is  to  be  taken  of  the  higli  illuminating 
power  of  gas  or  electric  headlights  on  roads  where  much  curva- 
ture exists,  any  motion  of  the  headlight  about  its  vertical  axis 
must  be  within  the  control  of  the  engineman. 

Very  strong  objections  are  made  to  the  use  of  high-power 
headlights,  for  the  reason  that  the  rays  are  so  intense  as  to  im- 
pair seriously  for  several  seconds  the  vision  of  persons  who 
may  look  into  the  beam.  This  effect,  when  experienced  by  en- 
ginemen  of  trains  running  in  the  opposite  direction  on  parallel 
tracks,  is  considered  by  many  to  be  serious.  It  has  long  been 
known  that  after  a  locomotive  fireman  has  looked  into  the  fire 
box  for  even  a  very  few  seconds  in  putting  on  coal  the  scotoma 
which  persists  for  some  seconds  afterwards,  makes  his  reading 
of  signals  at  night  very  unreliable  until  its  effect  has  had  time 
to  pass  off. 

As  regards  the  effect  of  the  high-power  beam  upon  the  vision 
of  the  men  riding  on  the  engine  on  which  the  electric  headlight 
is  used,  it  has  been  found  in  some  rather  extensive  tests  that 
the  rays  were  sufficiently  powerful  to  reflect  back  from  the  sur- 
faces of  the  roundels  of  semaphore  signals  an  amount  of  light 
sufficient  to  overpower  the  light  transmitted  by  the  signal  lamps 
themselves.  The  spectrum  of  the  electric  arc  is  very  rich  in 
blue  and  green  rays  and  contains  a  relatively  small  proportion 
of  the  red  and  yellow;  hence  rays  from  the  arc  light  reflected 
from  the  surface  of  the  colored  roundel  would  tend  to  diminish 
the  resultant  proportion  of  red  in  the  .light,  and  if  reflected  back 
from  a  green  roundel  would  intensify  its  color.  Very  deceptive 
effects  of  this  kind  have  been  noticed  by  many  observers,  and 
while  apparently  such  conditions  may  be  dangerous  as  leading 
to -erroneous  reading  of  a  signal  light,  they  are  largely  counter- 
acted by  the  fact  that  the  high  power  of  the  light  serves  to  re- 
veal at  a  considerable  distance  the  position  of  the  signal  arm 
The  usual  rules  governing  enginemen  in  their  interpretation  of 
signal  indications  state  that  the  indications  will  be  displayed  by 
day  by  positions  of  the  semaphore  arm,  and  in  addition  at  night 
by  lights  of  prescribed  color,  the  effort  being  made  to  train  the 
enginemen  in  so  far  as  possible  to  depend  upon  position  rather 
than  upon  color. — From  report  of  the  Blnck  Siannl  and  Train 
Control  Board. 


Ai-L  Wire  Ropes  Used  in  Outside  Operations  suffer  more  or 
less  from  oxidation  or  rusting,  and  wire  ropes  running  under- 
ground are  frequently  subjected  to  the  corroding  influence  of 
water  containing  acids,  which  is  still  more  destructive ;  and  it 
is  very  necessary,  therefore,  that  such  ropes  should  be  properly 
coated  with  some  suitable  material.  For  ropes  subjected  only 
to  atmospheric  conditions,  a  good  quality  of  boiled  linseed  oil, 
or  pine  tar  thinned  with  turpentine,  will  answ-er  the  purpose; 
but  for  ropes  coming  in  contact  with  water,  and  especially  with 
water  containing  acids,  some  of  the  preparations  of  crude  petro- 
leum, or  a  mi.xture  of  this  with  grapliite,  should  be  used. 


Beeswax  Makes  a  Perfect  Lubricant  when  cutting  threads 
in  copper.     The  wax  is  merely  rubbed  into  the  threads. 
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A  CHEAP  AND  EFFECTIVE  SAND  DRYER 


CHICAGO    AND    NORTH    WESTERN    RAILWAY. 


There  are  probably  at  least  live  hundred"  different  designs  of 
sand  dryers  in  use  in  this  country,  and  the  assertion  is  fairly 
safe  that  the  next  decade  will  witness  as  many  more.  One 
peculiarity  in  connection  with  tliis  device  is  that  comparatively 
few  railroads  have  standardized  their  sand  stoves,  leaving  the 
design  of  the  latter  to  the  ingenuity  of  the  various  master 
mechanics.  Hence  the  schemes  for  sand  drying  range  from  a 
simple  bed  of  steam  pipes,  on   which  the  sand  is  laid,  to  most 


ASBESTOS  SHINGLES  AND  SHEATHING  FOR  FIRE- 
PROOFING  RAILROAD  BUILDINGS 


The  application  of  asbestos  to  secure  fireproofing  for  the  vari- 
ous classes  of  railway  buildings  is  being  accorded  considerable 
attention  at  present  as  is  evinced  by  several  recent  structures 
wherein  its  use  is  embodied.  An  installation  of  this  product 
which  should  prove  of  particular  value  may  be  found  at  the 
New  Durham  shop  of  the  New  York  Central  Railroad,  where 
seventeen  single  and  five  double  roundhouse  smoke  jacks  have 
been  included  in  connection  with  the  new  plant  under  construc- 
tion.    These  asbestos  lumber  smoke  jacks  as  distributed  by  the 
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DET.\ILS    OF    SAXD    DRYER — CHICAGO    AND     NORTHWESTERN    RAILWAY. 


elaborate  contrivances,  but  in  the  long  run,  so  far  as  securing 
the  purpose  for  which  intended,  there  is  little  to  choose  from 
between  any  of  them. 

The  sand  dryer  illustrated  herewith  is  the  latest  addition  to  a 
formidable  collection  of  similar  devices.  It  embodies  the  novelty 
of  being  constructed  entirely  of  pipe,  and  will  no  doubt  be  of 
interest  where  the  installation  of  sand  drying  facilities  :s  in 
contemplation.  One  and  two  inch  pipe  is  used,  and  the  detail 
drawing  clearly  indicates  the  manner  in  which  it  is  run.  This 
pipe  constitutes  the  heating  surface,  and  the  area  of  the  latter 
combined  with  the  capacity  of  the  dryer  is  sufficient  to  take  care 
of  the  needs  of  a  large  terminal,  for  instance,  one  handling  one 
hundred  engines  in  twenty-four  hours.  At  the  bottom  of  the  dryer 
is  a  triangular  piece  of  iron  which  is  held  on  bearings  at  e'ther 
end.  One  of  these  ends  is  squared  for  the  reception  of  a 
wrench  which  allows  it  to  be  turned  so  that  the  gravel  can  be 
dropped  out.  To  further  facilitate  this  operation  the  %  in. 
boiler  plate  which  encloses  the  ends  of  the  dryer  is  perforated 
with  a  number  of  lyi  in.  holes  through  which  a  rod  can  be 
inserted  to  start  the  gravel  down.  The  sides  of  the  dryer  are 
enclosed  by  Russia  iron  boiler  jacket  bolted  to  suitable  wrought 
iron  strip. 

The  device  appears  to  be  thoroughly  practical,  and  is  certainly 
inexpensive.  It  has  been  in  use  at  the  Clinton  roundhouse  of  the 
Chicago  and  Northwestern  Railway  for  a  number  of  years,  and 
is  said  to  have  given  perfect  satisfaction. 


In  the  Last  Three  Years  840  Locomotives  have  been  with- 
drawn from  service  on  the  Russian  State  railways,  and  it  has 
been  decided  to  fix  the  maximum  life  of  a  locomotive  at  25  years 
for  the  future. 


Franklin  Mfg.  Co.  are  absolutely  fireproof ;  are  not  subject  to 
deterioration  and  corrosion,  and  being  very  light  in  construc- 
tion a  great  saving  can  be  effected  in   roofing  timbers. 

In  the  matter  of  fireproof  construction  there  is  probably  no 
material  on  the  market  which  is  being  more  generally  considered 
than  the  asbestos  corrugated  sheathing  and  asbestos  shingles. 
These  materials  are  an  asbestos  concrete  production  made  under 
hydraulic  pressure,  and  the  action  of  the  atmosphere  on  the 
cement  vitrifies  the  materials  and  preserves  them  for  an  in- 
definite period.  They  are  impervious  to  the  action  of  sulphur- 
ous gases  and  acids  and  the  fumes  prevalent  around  railroad 
shops  and  buildings,  and  once  applied  they  require  no  cost  for 
maintenance.  The  asbestos  corrugated  sheathing  may  possibly 
come  a  trifle  higher  than  the  best  grades  of  corrugated  iron,  in 
first  cost,  but  when  the  life  of  the  material  is  considered,  and 
the  fact  that  the  asbestos  corrugated  requires  no  paint  or  other 
cost  for  maintenance,  it  is  much  cheaper  in  the  long  run. 


No  Platform  Gates  at  the  Boston  Sooth  Station.— In  strik- 
ing contrast  to  the  barriers  interposed  at  the  platform  entrances 
in  the  majority  of  great  terminals  is  the  utter  disuse  of  gates 
in  the  Boston  South  Terminal  station  of  the  New  York,  New 
Haven  and  Hartford  Railroad.  Despite  the  lack  of  these  ad- 
juncts, however,  it  should  be  remembered  that  the  South  Station 
operates  876  daily  passenger  trains,  on  summer  schedules,  and 
handles  about  20,000,000  people  per  year  without  the  slightest 
inconvenience.  A  remarkable  fact  in  connection  with  this  depart- 
ure from  time-honored  observance  is  that  no  one  abuses  the 
privilege,  and  the  platforms  are  always  clear  for  incoming  «nd 
departing  passengers. 
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NEW  DESIGN  HORIZONTAL  BORING   MACHINE   WITH 
SPECIAL  FEATURES 


The  latest  output  in  horizontal  boring  mills  by  the  Lucas  Ma- 
chine Tool  Co.,  of  Cleveland,  O.,  is  the  successful  result  of  many 


that  they  have  given  the  name  "Precision,"  in  vsrhich  the  old 
type  of  knee  construction  is  reversed,  milling  feeds  and  power 
movements  included  without  complication,  and  resulting  m  a 
permissible  range  of  work  so  wide  that  it  would  be  undreamed 
of  in  the  old  days.  The  machine  in  its  present  form  is  the 
result  of  ten  years  of  development  and  improvement.     A  nroper 


patient  years  of  work  and  experiments  by  the  designers  to  secure      distribution  of  metal  insures  strength,  and  the  parts  most  sub- 
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THE     NO.     32    LUCAS    PRECISION    BORING     MACHINE. 


the  highest  possible  development  in  this  particular  tool.  Pre 
vious  to  the  year  1900  the  horizontal  boring  mill  was  considered 
very  largely  in  the  light  of  a  necessary  evil.  It  is  no  doubt  well 
remembered  that  its  imperfect  design  made  it  practically  im- 
possible to  bore  holes  parallel,  or  an  exact  distance  apart,  and  as 
it  was  incapable  of  doing  any  class  of  work  except  boring  and 
drilling,  it  was  often  idle  and  was  unpopular  accordingly. 

Some  years  ago,  however,  the  Lucas  Machine  Tool  Co.,  having 
recognized  the  inherent  possibilities  of  such  a  machine,  deter- 
mined to  take  advantage  of  the  situation,  and  work  toward  the 
production   of  a  machine  of   broader   usefulness.     It   is  to   this 


ject  lo  strain  are  amply  proportioned  to  stand  severe  service. 
Simplicity  of  construction  has  been  kept  in  mind,  and  all  com- 
plication studiously  avoided.  The  unusual  accuracy  of  the  tool 
insures  that  all  the  different  cuts  taken  are  true  with  each  other, 
and  serves  largely  to  account  for  its  extensive  use  in  shops 
where  the  best  quality  of  production  is  a  necessity. 

The  principal  feature  of  the  No.  32  machine,  herein  illustrated, 
which  differs  from  former  machines,  is  that  it  has  constant  speed 
quick  power  movements  to  all  parts  having  feeds  and  this 
is  so  arranged  that  no  matter  what  feed  is  used,  the  quick 
return    for    that    feed    is    obtained    by    simply    moving    the    feed 


BORING    MACHI.N'E   EQUIPPED   FOR   SURFACE    MILLING. 
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THE  FEED,  SPEED  AND  DISTRIBUTING  BOXES. 


engaging  lever  in  the  reverse  direction.  This  lever  is  shown  in 
the  pliotograph  just  above  the  feed  levers,  and  to  the  right  of 
the  gear  box  on  top  of  the  bed.  When  it  is  in  the  left-hand 
position  it  gives  a  quick  vertical  movement  to  the  head,  a  quick 
cross  movement  to  the  platen,  or  a  quick  longitudinal  movement 
to  the  saddle  or  to  the  spindle,  depending  upon  the  position  of 
the  interlocking  levers  on  the  cover  of  the  gear  box  on  top  of 
the  bed.  When  the  feed  engaging  lever  is  in  the  right-hand 
position,  the  corresponding  feeds  are  obtained. 

The  feed  is  operated  by  two  levers  controlling  sliding  gearj 
and  giving  nine  changes  for  either  position  of  the  spindle  back 
gears,  which  gives  a  total  of  eighteen  changes  ranging  from  .004 
in.  to  .600  in.  per  revolution  of  the  spindle.  These  feeds  may  be 
applied  to  the  spindle,  spindle  head  and  tail  block,  saddle  and 
platen ;  they  are  so  arranged  that  not  more  than  one  feed  can  be 
engaged  at  the  same  time,  and  it  is  also  impossible  to  u.^ie  the 
power  movement  when  any  feed  is  engaged,  or  to  engage  any 
feed  when  the  power  movement  is  in  use.  All  feed  screws  are 
true  to  pitch,  and  are  provided  with  dials  graduated  to  read  to 
thousandths  of  an  inch,  which  allows  the  work  to  be  done 
accurately  and  interchangeable  parts  produced  without  the  use 
of  jigs.  The  machine  may  be  driven  by  belt  or  by  a  direct 
connected  motor.  If  by  belt,  the  speed  should  be  such  as  to  drive 
the  16  in.  pulley  on  the  machine  300  r,  p.  m. ;  if  electrically  dtiven, 
a  yVz  h.  p.  constant  speed  motor  running  at  1,000  to  1,200  r.  p.  m 
should  be  used.  These  speeds  give  the  spindle  a  range  of  from 
lYz  to  150  r.  p.  m.  The  machine  will  take  work  6  ft.  lonf 
between  the  face  plate  and  the  outer  support,  and  has  a  36  in, 
cross  feed  provided  with  an  automatic  trip. 

The  foundation  principle  of  this  niacliinc,  in  common  with  al) 
those  of  the  "Lucas  Type,"  is  raising  and  lowering  the  spmdle 
head,  which  is  a  constant  weight  instead  of  raising  and  lowering 
the  table  with  its  load,  which  is  widely  variable.  This  construc- 
tion allows  the  use  of  a  deep  bed  of  great  stiffness,  which  give* 
a  solid  foundation  to  the  other  members  of  the  machine,  and 
keeps  them  in  accurate  relation  to  each  other  in  all  positions. 
The  bed  is  of  complete  box  section,  well  ribbed,  and  with  a 
continuous  bottom,  the  strongest  form  in  which  the  metal  can 
be  distributed.  As  a  result  the  machine  is  thoroughly  self-con- 
tained and  can  be  satisfactorily  operated  without  building  a 
foundation  under  it.  This  permits  it  to  be  moved  from  onf 
part  of  the  shop  to  another  as  changes  in  conditions  demand 
The  top  of  the  bed  is  protected  by  guards,  which  are  so  de 
signed  that  they  make  convenient  tool  pans. 

The  backrest  which  carries  the  tail  block  is  symmetrical  in 
design,  of  complete  box  section  and  has  a  base  with  libera? 
bearings  on  the  bed.  To  accommodate  long  work,  the  backrest 
can  be  taken  fi;om  its  base  simply  by  removing  four  screws, 
without  disturbing  any  other  mechanism,  and  without  impairing 
the  general  rigidity  of  the  machine.  The  base  can  be  adjusted 
along  the  bed  by  means  of  a  wrench  operating  a  pinion  meshing 
with  the  saddle  adjusting  screw,  which  in  this  instance  serves  as 
a  rack.  The  base  is  gibbed  to  the  bed  and  has  a  clamping  screw 
to  secure  it  in  any  desired  position.  The  tail  block  has  long 
"V"  bearings,  which  makes  it  impossible  for  the  backrest  to 
spread,  with  the  result  that  when  the  tail  block  and  backrest 
are  bound  together,  they  become  practically  one  piece. 

The  spindle  head  and  tail  block  are  raised  and  lowered  to- 
gether, being  connected  by  a  shaft  and  planed  bevel  gears.  Th« 
spindle  is  of  hammered  crucible  steel,  accurately  ground  iti 
entire  length,  and  cannot  be  lowered  far  enough  to  come  in 
contact  with  the  top  of  the  platen.  It  does  not  revolve  in  boxes, 
but  slides  through  a  sleeve.  This  latter  is  of  a  solid  high 
carbon  steel  forging;  it  has  a  conical  journal  at  the  front, 
revolving  in  a  solid  bronze  box,  and  a  cylindrical  journal  at  the 
rear  revolving  in  an  adjustable  bronze  box.  The  spindle  drive 
is  transmitted  in  the  most  direct  manner  possible  from  the  source 
of  power  to  a  gear  of  large  diameter  on  the  spindle  sleeve.  The 
back  gears  are  on  the  head,  which  is  the  proper  place  for  ihem. 
and  are  engaged  and  disengaged  by  a  convenient  lever. 

Another  photograph  shows  this  machine  arranged  as  a  Ver- 
tical  Milling    Machine   by  means   of    a  cross  rail  bolted  to  the 
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head  carrying  the  horizontal  spindle  and  the  outer  support.  On 
this  cross  rail  slides  the  head  carrying  the  vertical  spindle  which 
is  fed  along  the  rail  either  by  hand  through  the  rack  and  pinion 
movement  or  by  the  power  traverse  to  the  boring  bar  and  all 
vertical  adjustments  can  be  made  either  by  hand  or  by  power 
as  may  be  desired.  The  vertical  spindle  is  constructed  along  the 
same  lines  as  the  horizontal  spindle,  which  is  of  forged  steel, 
and  has  a  large  taper  front  bearing  as  in  modern  milling  machine 
construction.  This  runs  in  a  solid  bronze  bushing  in  the  solid 
head  of  the  machine  with  a  collar  between  the  shoulder,  on  the 


end  of  the  spindle,  and  the  end  of  the  bronze  bushing.  This 
makes  a  very  solid  construction,  and  a  very  slight  reduction  in 
the  thickness  of  this  collar  allows  for  any  adjustment  that  may 
be  necessary  after  long  use.  The  rear  bearing  is  straight,  but 
the  split  bushing  is  taper  on  the  outside  and  can  be  adjusted  by 
tlie  locking  nuts  shown  to  compensate  for  all  wear. 

Milling  cutters  of  large  diameter,  like  the  12  in.  cutter  shown, 
are  bolted  directly  to  the  spindle  flange.  It  will  readily  be  seen 
that  the  combined  movement  of  the  head  and  platen  gives  this 
form  of  machine  an  extremely  wide  range  for  surfacing  work. 


A  Practical  Storage  Battery  Gar 


RECENT    EXPERIMENTS    ON    THE    ERIE    RAILRO.AD    WITH    THE    NEW    BE.\ai    CAR    EQUIPPED    WITH    EDISON 

STORAGE    BATTERIES    INDICATE    THAT    A    SOLUTION  IS  IN  SIGHT  TO  THE  PROBLEM  OF  PROVIDING 

CHEAP    AND    EFFICIENT    TRANSPORTATION    ON    BRANCH    LINES    AND    UNDER    CONDITIONS 

WHERE   THE    STEAM    LOCOMOTIVE    IS    UNECONOMICAL. 


For  many  years  the  fact  has  been  plainly  apparent  to  motive 
power  management  in  general  that  the  steam  locomotive,  with  the 
attendant  expense  of  its  own  and  the  train  crew,  is  no  longer 
profitable  on  small  branch  lines  or  under  any  condition  where 
the  traffic  is  light  and  variable.  Such  instances  are  common  both 
in  this  country  and  abroad ;  in  fact,  it  may  be  said  that  scarcely 
anj^  trunk  line  of  importance  can  fail  to  afford  an  example.  The 
constantly  e.xpanding  trolley  systems,  frequently  paralleling  the 
steam  roads,  and  operated  at  a  cornparative  wage  cost  vastly 
less,  have  added  to  the  complication  and  the  seriousness  of  the 


\  i-hicle   was  the   most   likely   sohition,   and   stored  electricity  the 
best  medium. 

Unsatisfactory  developments  in  storage  batteries,  however, 
which  remained  prominent  for  many  years,  in  connection  with  the 
application  of  electricity  to  such  comparatively  heavy  service  as 
demanded  by  the  railroad,  precluded  any  successful  e.\-periments 
in  this  line  until  a  somewhat  recent  period,  when  the  Beach  car, 
equipped  with  the  Edison  storage  battery,  was  put  to  work  on 
a  street  railway  of  New  York  City.  The  pronounced  success 
of  this  car,  after  several  months  regular  service,  attracted  wide- 
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question,  until  in  many  instances  the  railroads  would  have  been 
practically  justified  in  abandoning  certain  of  these  branches  on 
which  money  is  steadily  being  lost. 

In  the  large  majority  of  cases,  however,  it  is  found  that  it 
would  be  impracticable  to  so  discontinue  the  service,  as  the 
branches  make  close  connection  with  main  line  express  and 
suburban  trains,  and  more  frequently  the  railroad  has  vital  in- 
terests on  the  branch  in  question  which  necessitate,  if  they  do  not 
demand,  its  operation. 

Various  solutions  to  the  problem  have  been  sought  in  electri- 
fication, which,  however,  is  not  generally  resorted  to,  owing  to 
the  prohibitive  cost  of  the  third  rail  or  the  trolley  system,  when 
compared  with  the  revenue  expected;  by  gasolene  motor  cars, 
and  even  light  steam  cars,  but  despite  the  variety  of  ingenuity 
displayed  in  coping  with  the  situation,  it  has  not  by  any  means 
deterred  the  efforts  of  those  who  believed  that  the  self-propelled 


spread  attention  to  the  system,  the  outcome  of  which  was  the 
purchase  of  the  car  herein  illustrated  by  the  Erie  Railroad. 

Since  November  14,  1910,  it  has  been  running  regularly  on  a 
branch  of  that  railroad  from  Forest  Hill,  N.  J.,  to  West  Orange, 
N.  J.,  a  distance  of  somewhat  over  four  miles,  and  has  been 
easily  maintaining  the  schedules  assigned  to  the  former  steam 
service.  This  car  was  in  reality  primarily  intended  for  street 
railway  service,  which  is  evinced  by  the  very  long  platforms 
for  easy  entrance  and  exit  under  the  pay-as-you-enter  system, 
and  it  has  also  maximum  traction  trucks,  better  adapted  to  city 
conditions  than  to  country  running  as  on  the  branch  where  in 
service. 

Nevertheless,  although  the  car  was  not  constructed  with  the 
requirements  of  the  Erie  under  consideration,  its  performance 
for  the  latter  has  been  such  that  much  interest  has  been  awak- 
ened, and  it  is  believed  that  it  will  be  the  means  of  effectually 
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solving  the  vexatious  problem  wliicli  has  been  commented  upon 
It  has  invariably  made  its  runs  on  time,  even  during  blizzard 
■weather,  and  is  felt  to  be  fully  dependable  for  the  service  by 
those  interested. 

Some  interesting  figures  are  available  in  regard  to  the  econom- 
ical results  which  have  been  attained;  for  instance,  on  a  recent 
test   run   of  4S  miles   from  West  Orange  to   Forest  Hill,   tlieiu-o 
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to  Greenwood  Junction,  thence  to  Newark,  and  thence  to  Pater- 
son  and  return  to  West  Orange,  the  batteries  were  only  charged 
one  hour  for  the  entire  run.  The  power  consumption  on  the  48 
miles  averaged  625  watt  hours  per  car  mile,  or  43  watt  hours 
per  ton  mile,  which  is  about  the  average  power  consumption  of 
the  car  on  its  regular  runs  between  West  Orange  and  Forest 
Hill.  Electric  current  costing  2  cents  per  kilowatt  hour  would, 
therefore,  make  the  power  cost  in  this  case  i^  cents  per  car 
mile.  In  this  special  run,  to  test  out  the  car  over  greater  dis- 
tances, the  maximum  speed  attained  was  32  miles  per  hour,  and 
the  average  between  stops  25  miles  per  hour.  From  the  view- 
point of  acceleration  the  car  shows  remarkable  efficiency,  as 
nearly  as  can  be  determined  reaching  its  maximum  speed  on 
level  and  straight  track  in  1,000  feet. 

The  car  herein  illustrated  is  28  ft.  long,  inside  of  corner  posts, 
and  7  ft.  6  in.  wide  over  deep  rail.  The  platforms  are  6  ft.  iK> 
in.  long,  and  the  overall  length  of  the  car  is  40  ft.  3  in.  The 
car  is  of  steel  channels,  I  beams  and  steel  sheathing  throughout, 
with  selected  white  ash  trim.  Arched  roof  is  used,  instead  of  the 
usual  monitor,  or  double-decked  roof.  The  attractiveness, 
strength  and  lightness  of  this  roof  is  Obvious.  It  is  formed  of 
two  eccentric  arches,  and  is  a  much  stronger  roof  than  is  pos- 
sible in  monitor  form.  It  allows  increased  head  room,  affords 
by  automatic  ventilators  in  the  top  a  uniform  and  adequate  ven- 
tilation, and  permits  of  the  double  sash  and  high  window,  not 
possible  with  the  old  form  of  roof.  The  roof  is  supported  by 
vertical  rust-proofed  (in  black)  steel  tubes,  which  serve  also  as 
grab  rails  instead  of  the  usual  strap ;  these  vertical  tubes  are,  in 
turn,  supported  by  the  longitudinal  lattice  steel  girder,  which  also 
supports  the  seat  and  serves  as  a  battery  case  and  "back  bone" 
on  each  side  for  the  entire  car  structure.     The  horizontal  steel 
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tubes,  which  are  enameled  white,  serve  as  conduits  for  the  light- 
ing cables,  and  supports  for  the  lamp,  bell  and  fare  register  cord 
fixtures. 

Notwithstanding    the    steel    construction,    the    entire    weight, 
complete  with   iSo  A8  cells  of  battery,  is  about  30,000  lbs.,  or 
about   725  lbs.  of   dead  weight   per   seated  passenger.     Careful 


design,  selection  and  distribution  of  materials,  elimination  of  all 
useless  fixtures  and  weight  in  materials,  such  as  the  arched 
instead  of  monitor  deck  roof,  the  open  instead  of  the  full  bulk- 
heads, etc.,  has  made  possible  this  great  reduction  in  dead  weight 
and  still  permitted  a  safe  factor  of  strength. 

The  interior  is  provided  with  10  c.p.  lamps  There  is  such  a 
lamp  on  each  platform,  and  lamp  of  larger  capacity  in  each 
lieadlight  carried  in  multiple  arc,  so  that  any  number  may  be 
used,  and  their  current  is  taken  from  a  special  set  of  battery 
cells,  which  are  charged,  however,  in  series  with  the  power 
battery. 

The  truck,  wliich  is  herein  illustrated,  is  of  interesting  con- 
struction. It  is  what  is  known  as  the  Maximum  Traction  type 
and  in  it  an  entirely  new  method  of  design  is  followed.  The 
axles  are  of  chrome  steel  I  beam  sections,  each  forged  with  3J^ 
in.  ends  inserted  into  the  bearings,  wliich  arc  of  the  "RoUway" 
type,  and  are  contained  in  the  hub  of  the  wheel.  These  bearings 
eliminate  friction  to  a  large  extent  and  are  inexpensive  to  main- 
tain. The  axles  do  not  revolve,  each  wheel  rotating  independ- 
ently of  the  other,  thereby  eliminating  all  wheel  slipping;  for 
example,  on  a  tangent  track  because  of  the  varying  diameter  of 
all  car  wheels,  and  particularly  at  curves  because  of  the  inde- 
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pendent  action  of  each  wheel.  By  this,  instead  of  the  old 
method  whereby  the  wheels  are  rigid  with  the  a.xle  and  the  axle 
is  driven,  much  of  the  friction  loss  is  eliminated,  less  power  is 
consumed,  and,  incidentally,  rail  corrugation  is  overcome. 

As  usual  in  maximum  tractioji  trucks,  the  Beach  Maximum 
Traction  truck  carries  the  load  principally  on  the  driving  or 
large  wheels,  and  each  driving  wheel  is  independently  driven  by 
a  10  h.p.  motor,  the  location  of  which  is  shown  plainly  in  the 
illustration.  Four  such  motors,  provided  with  ball  bearing 
journals  are  required  for  each  car.  They  have  ample  capacity 
for  the  loads  and  speed  required,  have  a  safe  factor  for  over- 
loads, and  are  especially  smooth  at  acceleration  Oxy-acetylene 
welding  has  been  resorted  to  throughout  the  truck,  which  con- 
tains no  bolts  or  rivets,  and. in  fact  the  somewhat  novel  applica- 
tion of  this  process  is  in  evidence  in  several  quarters  in  connec- 
tion with  the  steel  underframe.  The  provisions  made  for  motor 
suspension,  especially  in  connection  with  the  chain  drive,  which 
can  be  readily  maintained  at  the  desired  tautness;  the  details  of 
the  truck,  and  the  spring  action,  are  especially  well  worked  out. 
Both  hand  and  air  brakes  are  provided  in  the  car  under  con- 
sideration. 

The  Edison  battery,  as  applied  to  Beach  cars,  has  a  mileage 
capacity,  per  single  normal  charge,  at  the  normal  low  charging 
rate,  and  for  seven  hours,  at  from  60  to  100  miles  in  the  single 
truck  cars,  and  from  80  to  125  miles  in  the  double  truck  cars,  this 
particular  car  has  a  range  per  battery  charge  of  115  miles,  using 
180  A8  cells.  By  giving  the  battery  short  intermediate  charges, 
or  "boosts,"  of  from  S  to  30  minutes  duration  each,  occasionally 


152 


AMERICAN    F.XCIXHKi;    .\.\D    RAILROAD    JOURNAL. 


April,  1911. 


during  the  day's  work,  a  much  greater  mileage  may  be  obtaiucil 
without  damage  to  the  battery  and  at  a  lower  average  power 
consumption.  The  average  watt  hour  efficiency  of  the  Edison 
battery  is  6l  per  cent,  based  on  the  normal  battery  charge  men- 
tioned above.  The  average  watt  hour  efficiency  on  the  sliort 
intermediate  charges  or  "boosts"  at  the  high  charging  rate  is 
about  98  per  cent.,  therefore  the  efficiency,  when  operating  the 
battery  on  the  normal  charge,  together  with  the  "boosts"  occa- 
sionally, brings  the  average  efficiency  of  the  battery  up  to  80  or 
85  per  cent.,  according  to  the  skill  used  in  charging  the  battc  y. 
The  cost  of  keeping  the  Edison  battery  full  of  pure  water, 
and  renewing  the  21  per  cent,  solution  of  caustic  potash  and 
water  once  every  eight  months,  averages  cbout  3  mills  per  car 


mile,  and  this  is  all  the  battery  mainti-'nance  required  to  keep  the 
battery  up  to  its  highest  efficiency.  The  Federal  Storage  Battery 
Car  Company,  manufacturers  of  this  car,  have  data  to  indicate 
that  the  battery  will  endure  in  ordinary  car  operation  for  a  long 
period  of  years.  They  have  been  in  use,  wiihout  important 
deterioration,  for  five  years,  and  there  is  no  reason  to  doubt  that 
they  would  not  last  as  long  as  other  ordinary  railway  equipment. 
Estimating  the  cost  of  operating  these  cars,  including  crew, 
cost  of  power,  and  basing  the  cost  of  battery  on  the  guaranteed 
life  only,  and  including  depreciation  of  the  electric  motors,  car 
structure,  truck,  etc,  with  interest  and  all  fixed  charges,  it  is 
thought  that  15  cents  per  mile  will  cover  the  entire  operating 
expense. 


Bettendorf  Steel  Gar  Plant 


The  late  W.  P.  Bettendorf  was  a  man  whose  inventive  and 
mechanical  genius  has  never  been  questioned,  and  the  fnag- 
nificent  plant  that  stretches  along  the  Mississippi  river  for  nearly 
a  mile  stands  as  a  monument  to  his  ability  for  the  building  of 
the  organization,  which  is  to-day  conducting  one  of  the  most 
successful  manufacturing  enterprises  that  furnishes  equipment 
to  the  railroads  of  this  country.  Probably  Mr.  Bettendorf's 
personality    and    his   genuineness   have   been    largely    responsible 


sumed  large  proportions,  and  in  connection  with  it  was  begun 
the  manufacture  of  some  railway  equipment  specialties.  As- 
sociated with  him  in  his  business  enterprises  was  his  brother, 
J.  W.  Bettendorf,  on  whom  a  great  deal  of  the  responsibility  for 
the  successful  conducting  of  the  business  fell,  and  to  whom 
large  credit  is  due  for  the  present  large  proportions  to  which 
the  company  has  developed. 

The  invention  by  W.  P.   Bettendorf,  and  the  manufacture  of 
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for  the  loyalty  and  the  enthusiasm  of  the  men  who  were  asso- 
ciated  with   him  in   the   building   of   the   Bettendorf   industry. 

In  1886  Mr.  Bettendorf  went  to  Davenport,  la.,  for  the  pur- 
pose of  engaging  in  the  manufacture  of  metal  wheels.  He  had 
patented  a  new  and  novel  metal  wheel  and  a  method  of  manu- 
facturing it.  Within  a  short  time  he  had  established  the  suc- 
cess of  the  new  enterprise;  and  the  decided  merit  of  the  new 
wheel,    which   at    once    monopolized    the   market    for    a   product 


llic  I-beam  car  bolsters  by  the  Bettendorf  company,  marked  the 
beginnings  of  a  railway  supply  manufacturing-  concern  which 
had  a  most  phenomenally  successful  growth  within  a  period 
of  a  few  years.  Following  the  invention  of  the  I-beam  bol- 
sters came  the  one-piece  cast  steel  truck  frames  and  other  steel 
parts  for  the  railway  freight  cdr.  The  immediate  success  which 
marked    the   introduction    of   these   various    railway    freight    car 
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of  that  kind,  has  made  it  to-day  the  leading  wheel  for  agricul- 
tural implements. 

Always  of  an  inventive  turn  of  mind,  Mr.  Bettendorf  next 
invented  and  became  the  patentee  of  a  steel  gear  for  farm  wag- 
ons and  other  vehicles,  and  closing  out  his  interest  in  the  metal 
wheel  plant,  he  organized  a  company,  with  himself  at  the  head, 
for  the  manufacture  of  the  wagon.     This  business   quickly   as- 


specialtics  determined  the  inventor  to  devote  his  attention  al- 
most exclusively  to  the  manufacture  of  steel  railway  car  parts, 
and«  eventually  cars  in  their  entirety.  The  necessity  soon  be- 
came apparent  for  the  establishing  of  a  large  separate  plant  for 
this  purpose,  and  a  site  comprising  about  40  acres  was  secured 
in  1902,  and  the  first  buildings  now  comprised  in  the  present 
plant  were  erected.     The  location  selected  was  just  east  of  the 
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city  limits  of  Davenport,  where  a  new  town  was  laid  out  and 
given  the  name  of   Bettendorf. 

The  indefatigable  cnergj-  of  W.  P.  Bettendorf,  together  with 
his  mechanical  knowledge  and  experience  and  his  remarkable 
talent  for  organization,  within  a  few  years  evolved  a  business 
of  large  proportions.  Last  year,  when  the  business  was  only 
upon  the  threshold  of  its  success,  its  founder,  while  most  ac- 
tively devoting  himself  to  the  enlargement  of  the  plant  and 
the  business  in  every  direction,  was  suddenly  stricken  and  died 
on  June  3,   ipto. 

J.  W.  Bettendorf,  who  had  been  associated  with  his  brother 
since  the  beginning,  shouldered  the  added  responsibility  and 
set  to   work  to  carry   forward  .iiid   complete   tlie  plans   for  the 


fabricating  and  erecting  shop  1,400  by  250  ft.,  which  is  a  steel 
frame  and  brick  building,  60  ft.  high,  making  one  large  main 
shop  2,100  by  250  ft.  There  has  also  been  erected  a  large  steel 
foundry,  with  wings  arranged  as  shown  in  the  illustration.  To 
the  south  of  the  main  shop  is  the  power  house,  220  by  50  ft.,  ma- 
chine and  blacksmith  shop,  380  by  50  ft.,  and  the  storehouse,  320 
by  160  ft. 

In  the  main  shop,  where  the  underframes  and  cars  are  fab- 
ricated and  erected,  there  are  fifteen  electric  traveling  cranes 
of  from  3  to  10  tons  capacity,  having  approximately  60  to  70 
ft.  spans.  In  the  older  section  of  this  shop,  which  is  divided 
into  five  bays,  are  manufactured  bolsters  in  two  bays  and  small 
car  parts  and  truck  springs  in  two  bays,  the  center  bay  being 
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BETTENDORF    STEEL   FOUNDRy. 


further  enlargement  of  the  Bettendorf  industry.  The  Betten- 
dorf company,  with  J.  \V.  Bettendorf  at  its  head,  and  ably  as- 
sisted by  J.  H.  Bendixen,  its  vice-president,  with  a  large  and 
experienced  organization,  aims  to  develop  at  Bettendorf,  la., 
the  most  comprehensive  plant  in  the  country  for  the  manufac- 
ture of  steel  railway  car  underframes  and  parts,  and  eventually 
of   steel  cars   of   every  description   in   their   entirety. 

With  the  several  tracts  recently  purchased  the  grounds  now 
in  use  cover  an  area  of  about  100  acres,  and  the  buildings  have 
a  total  aggregate  floor  space  of  upwards  of  800,000  sq.  ft.,  or 
about  18  acres,  that  is  under  roof.  From  the  east  side  of  the 
foundry  to  the  tracks  at  the  west  end  of  the  main  shop  is 
nearly  a  mile,  and  the  total  acreage  of  the  land  now  owned  by 
the  company  on  which  the  present  plant  is  located,  and  that 
which  is  held  for   future  extension,  amounts  to  240  acres. 

The  original  shop  was  a  brick  structure  700  by  240  ft.  and 
in  the  recent  improvements  there,  has  been  added  to  it  a  main 


used  principally  for  storage  and  assembling  of  parts.  In  the 
transfer  bay,  between  the  old  and  new  sections,  are  located 
cranes,  magnets,  etc.,  for  distributing  material  from  the  old 
shop  to  the  four  bays  of  the  new  addition.  In  the  new  sec- 
tion the  two  north  bays  are  >ised  for  the  erection  of  under- 
frames of  steel  cars.  In  the  next  bay  floors  and  sides  are  ap- 
plied and  in  the  south  bay  small  parts  and  specialties  are  stored. 
There  are  39  hydraulic  presses  in  this  shop,  ranging  in  capacity 
from  50  to  250  tons,  all  of  which  have  been  specially  designed 
and  built  by  the  Bettendorf  Company.  Running  through  the 
shop  longitudinally  are  eight  full  gauge  tracks  connecting  with 
the  yard  track  system.  Two  locomotives  and  two  locomotive 
cranes  are  used  for  transporting  material  around  the  yard. 
The  heating  of  the  shop  is  by  Evan-.A.lmiral  hot  water  system, 
having  75,000  sq.   ft.  of   radiation. 

In    this   shop   are   manufactured   the   Bettendorf   underframes 
lor  freight  cars,  of  which  the:e  are  new  45,cco  in  r.sr,  as  well 
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as  complete  gondola,  flat  and  tank  cars  and  the  well-known  Bet- 
tendorf  I-beam  bolsters,  of  which  there  are  over  one-half  a  mil- 
lion in  service.  This  concern  is  also  gradually  going  into 
the  manufacture  of  complete  steel  cars,  and  in  fact  has  already 
turned  out  some  steel  box  cars,  which  are  now  being  tried  out 
in  service. 

All  of  this  equipment  is  manufactured  from  commercial  sec- 
tions, shaped  cold  in  specially  designed  hydraulic  presses  of 
great  power.     Powerful  lifting  magnets  are  very  generally  used 
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throughout  the  shop  for  handling  the  different  parts  and  com- 
pressed air  handling  and  feeding  machines,  specially  designed 
by  the  company,  form  a  most  interesting  part  of  the  equipment. 

The  main  machine  shop  is  devoted  entirely  to  the  building 
and  repairing  of  hydraulic  presses,  machines,  etc.,  used  through- 
out the  plant.  It  is  thoroughly  equipped  with  up-to-date  and 
strictly  modern  motor-driven  tools  in  large  sizes.  A  S-ton  crane 
serves  the  shop.  The  blacksmith  shop  is  similarly  used  for 
building  and  repairing  tools  used  in  the  shop. 

The  steel  foundry  was  added  to  the  plant  last  year  and  is 
one  of  the  most  modern  and  thoroughly  well  equipped  plants 
of    its   kind   in    the    country.      All   of   the    equipment    for   rapid 


tention.  Since  it  has  been  opened  the  company  has  found  itself 
in  a  position  to  put  on  the  market  a  satisfactory  one-piece  cast 
steel  bolster. 

The  furnace  bay,  70  ft.  x  440  ft.,  is  equipped  with  iwo  5-ton, 
70-ft.  span,  electric  traveling  cranes  for  handling  molds  and 
castings;  one  3-ton  electric  traveling  wall  crane;  one  35-ton, 
70-ft.  span  ladle  crane  with  a  35-ton  main  hoist  and  a  5-ton. 
auxiliary  hoist  and  two  3-ton  jib  cranes  for  handling  the  fur- 
nace spouts.  Through  this  department  is  a  continuous  sand 
conveyor  for  handling  sand  and  conveying  it  to  the  sand  mix- 
ers in  the  sand  room.  The  two  molding  rooms,  each  260  ft.  x 
50  ft.,  are  equipped  with  two  5-ton,  48-ft.  span,  electric  travel- 
ing cranes  and  miscellaneous  jib  cranes,  pneumatic  ramming: 
tools,  Bettendorf  molding  machines  and  core  machines,  and  a 
continuous  sand  conveyor  delivering  sand  at  the  various  ma- 
chines from  the  sand  mixer.  The  sand  room,  240  ft.  x  50  ft., 
is  equipped  with  concrete  bins  for  sand  storage,  one  5-ton,  48-ft. 
span,  electric  crane  with  >2  yard  grab  bucket,  two  25-ton  con- 
tinuous heavy  sand  mixers  and  two  15-ton  facing  sand  machines. 
The  annealing  and  chipping  rooms,  arranged  in  two  bays  each 
400  ft.  X  50  ft.,  are  equipped  with  two  continuous  annealing 
ovens  of  the  Bettendorf  design  which  greatly  expedite  the 
process  and  render  castings  of  a  uniform  quality.  A  Betten- 
dorf hydraulic  press,  of  775  tons  capacity,  specially  designed  for 
this  service,  is  used  to  straighten  and  test  the  truck  frames  to 
insure  perfect  alignment.  Five  ton,  48-ft.  span,  electric  travel- 
ing cranes  are  used  to  carry  castings  to  the  various  parts  of 
these  departments  and  for  loading  castings  on  cars. 

A  metal  pattern  and  machine  shop,  200  ft.  x  50  ft.,  occupies 
another  bay  of  this  structure  and  is  equipped  with  the  neces- 
sary up-to-date  motor  driven  tools  to  build  and  repair  the  metal 
patterns,  molding  machines  and  other  machinery  used  through- 
out the  foundry.  In  another  bay,  140  ft.  x  50  ft.,  is  the  wood 
pattern  shop  on  the  upper  floor,  equipped  with  motor  driven, 
automatic  start  and  stop  planer,  joiner,  pattern  grinder,  saw 
tables,  band  saw,  lathe,  and  revolving  oil  stone.  On  the  ground 
floor  of  this  building  is  a  well  arranged  locker  room,  lavatory 
and   swimming   pool    for   the   convenience   of   the   employees. 

The  town  of  Bettendorf  now  has  a  population  of  about  1,500 
people,  and  is  to  a  large  extent  under  the  control  of  the  Betten- 
dorf Axle  Company,  through  a  town  improvement  company. 
This  company  under  franchises  obtained  from  the  town  coun- 
cil has  put  in  a  system  of  water  works  to  supply  the  town  from 
an  artesian  well  and  a  stand  pipe  located  on  a  bluff.  The  im- 
provement company  also  supplies  electric  light  to  the  town  and 


CONTINUOUS    ANNEALING    FURNACES. 


output,  accuracy  of  composition  in  the  metal,  and  positive  con- 
trol of  temperatures,  etc.,  have  been  installed.  Not  the  least 
interesting  feature  in  this  foundry  is  the  perfection  to  which 
the  annealing  process  has  been  brought  and  the  extreme  care 
used  in  annealing  the  many  complicated  castings.  While  this 
foundry  will  only  supply  a  small  part  of  the  castings  used  by 
the  company  it  is  planned  to  gradually  enlarge  it  until  probably 
one  of  the  largest  steel  casting  plants  in  the  country  will  be  lo- 
cated there.  At  present  it  is  used  principally  on  orders  that  re- 
quire immediate  delivery  and  on  castings  that  require  special  at- 


private  houses,  the  current  being  obtained  from  the  shop  en- 
gine room.  It  has  spent  about  ?;ioo,ooo  in  putting  in  the  water 
and   lighting  plants  for   its   employees'  homes. 


The  New  York,  New  Haven  and  Hartford  R.  R.  has  only 
one  circuit  for  telephone  train  dispatching,  that  running  from 
New  Haven  to  Shelburne  Falls,  involving  about  100  miles  of  wire 
and  40  stations. 
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NEW  EIGHT  CHANGE  SPEED  BOX 


The  high  development  which  has  been  so  characteristic  a  feat- 
ure of  the  American  Tool  Works  Company's  output  in  recent 
years,  has  been  largely  the  result  of  a  most  thorough  and  per- 
sistent effort  to  include  in  the  re-design  and  betterments  of 
existing  machines  every  possible  detail  which  might  have  any 
influence  on  the  future  utility  of  the  finished  product.  To  this 
end  the  several  parts  have  been  made  the  subjects  of  many 
elaborate  tests,  and  more  research  has  been  in  evidence  toward 
securing  the  desired  ends  than  it  might  well  be  believed  would 
be  devoted  to  a  component  mechanical  part,  and  one  already  of 
proved  efficiency.  Nevertheless  this  exactitude  has  been  exer- 
cised; and  it  is  safe  to  assert  that  in  the  present  output  of  this 
company  the  various  details  represent  all  that  long  experience 
and  mechanical  skill  can  dictate,  a  fact  well  borne  out  by  the 
elegant  and  substantial  appearance  of  the  machine  tools,  and 
their  immunity  from  adverse  criticism. 

In  reviewing  just  what  has  been  accomplished  in   connection 
with   improving  the  various  parts  the  all   important  speed  box 
stands  out  prominently   as   an  example   of   a   detail   which   has 
been    brought    by    this    firm    to    its    very    highest    refinement. 
Applied  to  the  4,  S,  6  and  7  ft.  plain  and   full  universal  triple 
geared    radial    drill,    as    herein    illustrated,    it 
represents  a  development  in  this  construction 
which    will   probably   stand    unique    for"  some 
time  to  come. 

Although  the  speed  box  mechanism  is  of 
very  simple  construction,  which  was  in  fact 
the  feature  particularly  aimed  at  by  the  de- 
signers, the  power  is  nevertheless  such  that 
it  will  enable  a  6  ft.  American  radial  drill 
to  pull  an  8  in.  pipe  tap.  A  compound  tum- 
bler gear  is  employed  to  obtain  the  speed 
changes,  and  this  in  connection  with  four 
gears  on  the  cone  provides  8  changes  by 
means  of  only  7  gears.  These  changes,  in  connection  with 
the  triple-geared  head  mechanism,  makes  provision  for  24 
spindle  speed.  These  speeds  may  be  easily  changed  with- 
out shock  to  the  driving  mechanism,  as  the  cone  gears  are 
kept  rotating   while  changing  speeds  by  means  of  an  auxiliary 


The  tumbler  lever  is  located  in  its  various  positions  by  a 
notched  plate,  which  prevents  the  gears  from  being  improperly 
engaged  and  also  prevents  the  shifting  of  the  tumbler  lever  until 
the  auxiliary  drive  is  thrown  into  operation.    After  the  tumbler 


APPLICATION    OF    SPEED    BOX    TO    RADIAL    DRILL. 

lever  is  located  it  is  securely  locked  in  its  position  by  a  latch 
and  locking  pin,  thus  preventing  the  tumbler  gear  being  thrown 
out  of  mesh  under  heavy  strains,  and  also  preventing  destruc- 
tive vibration  and  rapid  wear  of  the  gears  with  the  consequent 
noise  and  loss  of  efficiency. 

All  driving  gears  in  this  design  arc 
made  from  a  special  grade  of  steel  car- 
bonized and  hardened,  and  are  cut  with 
Brown  and  Sharpe  20°  involute  cutters, 
which  form  a  pointed  tooth.  This  has 
been  found  to  be  the  only  proper  and 
satisfactory  tooth  to  use  in  a  tumbler 
gear  mechanism,  as  it  permits  engaging 
the  gears  without  shock  or  clashing. 
To  guard  against  the  former  an  ab- 
sorber in  the  line  of  drive  takes  care 
of  all  shocks  and  strains,  thus  insuring 
long  life  to   the  driving  mechanism. 

This  style  of  box  is  readily  inter- 
changeable with  the  four-step  cone  pul- 
ley regularly  furnished,  and  an  Ameri- 
can radial,  equipped  with  this  drive,  can 
be  easily  converted  into  a  motor  driven 
machine  at  any  time. 


TNE    NEW    EIGHT-CHANGE    SPEED    BOX. 

drive  between  the  pulley  and  cone  shafts  which  is  automatically 
engaged  and  disengaged  by  the  raising  and  lowering  of  the 
tumbler  lever  when  changing  from  one  speed  to  another.  This 
auxiliary  drive  is  positive  in  its  action,  and  is  operated  through 
a  friction  clutch  which  may  be  adjusted  as  required.  The 
auxiliary   drive  is  used  only  in   making   speed  changes. 


The  New  Haven  Road  has  for  some 
time  employed  the  staflf  system  between 
Middletown  and  Cromwell,  Conn.,  and 
is  now  making  use  of  it  in  Rhode 
Island.      It    is    a    development    of    the 

old-time  English  staflf,  which  from  the  earliest  days  of  railroid- 

ing  has  been  employed. 


According  to  the  Government  Reports,  there  is  a  need  for 
railroad  ties  in  Chile,  as  there  is  a  requirement  this  year  for 
100,000  ties  with  a  pronounced  scarcity. 
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THIRTY-TWO  INCH  BACK  GEARED  CRANK  SHAPER 


The  accompanying  illustration  shows  a  32-inch  "Cincinnati" 
heavy  duty  back  geared  crank  shaper,  recently  shipped  by  the 
Cincinnati  Shaper  Co.,  which  is  cf  particular  interest  on  account 


Cl^'CI^"XAT^   sh.\per   with   jie  crane. 

of  thfe  equipment  which  accompanied  it.  This  latter  included  a 
constant  speed  motor  of  ten  hcrse-power,  belt  driven  through 
the  ge-ar  -box ;  a  draw  cut  head,  with  power  driven  concaving  at- 
tachment, as  well  as  an  extended  circular  feeding  head,  operated 
by  both  hand  and  power  feed;  a  special  knee  table  with  tilting 
top,  the  top  being  30  in.  long  and  24  in.  wide ;  and  a  revolving 
jib  crane  of  1,500  lbs.  capacity.     The  height  of  this  crane  is  9  ft., 


To  give  an  intelligent  idea  of  this  machine  sectional  views  are 
given  which  clearly  illustrate  the  design.  As  will  be  noticed  in 
the  vertical  section  through  the  center  of  the  crank  wheel  or 
main  gear,  the  journal  of  this  gear  has  two  diameters;  the  pur- 
pose, and  one  admirably  accomplished,  being  to  obviate  any  pos- 
sibility of  breaking  at  the  junction  of  the  gear.  A  very  promi- 
nent point,  also,  is  the  close  proximity  of  the  rocker  arm  to  the 
face  of  the  gear,  made  possible  by  the  crank  block,  together  with 
its  adjusting  mechanism,  being  set  well  into  the  face  of  the 
gear,  thus  avoiding  the  usual  overhang.  Another  particularly 
appealing  feature  is  the  dish-shaped  form  of  the  side  of  the 
column,  which  of  a  necessity  bears  all  of  the  working  strains 
of  the  machine,  and  the  internal  braces  to  the  dish.  The  back 
gears,  which  are  of  the  sliding  gear  type,  with  the  four-step 
cone,  or  gear  box,  afford  eight  cutting  strokes  to  the  ram.  The 
ratio  of  gearing  is  such  that  with  the  size  of  the  cone  pulley, 
this  probably  becomes  the  most  powerful  shaper  of  its  stroke 
on  the  market. 

The  details  of  the  machine  are  of  much  interest,  and  all  ma- 
terial entering  into  its  construction  is  of  the  highest  class.  All 
shafts  are  of  high  point  carbon  steel,  and  all  are  accurately 
ground,  and  all  shaft  bearings  are  amply  large.  The  flat  sliding 
surfaces,  as  well  as  the  surfaces  between  the  apron  and  the  table 
are  hand  scraped  to  surface  plates.  The  pinions  are  of  cast  steel, 
and  all  mitre  gears  are  cut  from  solid  bar.  The  rail  is  deep, 
'  heavy,  ribbed  horizontally,  and  strongly  gibbed  to  the  column ; 
the  cross  traverse  screw  is  provided  with  a  graduated  collar 
reading  to  .001  in.,  and  a  variable  automatic  feed,  which  is 
changeable  from  nothing  to  full  feed  while  the  machine  is  run- 
ning. Ball  bearings  are  provided  for  the  elevating  screw  under 
the  rail,  and  the  screw,  of  telescopic  form,  is  out  of  the  way  of 
falling  chips. 

The  head  swivels  to  any  angle,  and  is  graduated :  the  locking 
device  is  simple  and  highly  efficient,  and  the  down  feed  screw  is 
provided  with  a  graduated  collar,  reading  to  .001  in.  There  are 
full  length  taper  gibs  throughout,  adjustable  endwise  by  single 
screws ;  viz.,  for  the  ram,  head,  rail  apron  and  crank  wheel  slides, 
affording  metal  contact  on  both  sides  of  the  gib.     This,  while  a 


sections     of    32-INCH     BACK     GEARED     CRANK     SHAPER. 


and  due  to  this  the  illustration  does  not  adeq^iately  convey  the 
proper  size  of  the  machine,  the  weight  of  which  is  9,370  lbs. 

This  shaper,  which  has  the  widest  range  for  both  light  and 
heavy  work  possible  to  secure  in  this  tool,  has  been  designed 
with  ample  power,  but  the  fact  has  not  been  overlooked  that  it 
must  have  the  necessary  rigidity  to  withstand  the  peculiar  and 
excessive  strains  to  which  it  is  subjected.  The  system  of  jigs 
and  the  various  tests  to  which  the  parts  were  subjected  both  in 
the  manufacturing  and  in  the  finished  machine,  have  secured  ac- 
curacy, and  the  whole  results  in  as  perfect  a  tool  as  the  state  of 
the  machinists'  art  permits. 


more  expensive  construction,  is  said  to  be  preferable  to  gibs  with 
set  screws  impinging  with  varying  pressures  at  the  several  points 
in  the  length  of  the  gib. 


American  Rail  Joints  are  used  extensively  in  England,  Ger- 
many, France  and  Russia,  and  the  value  of  the  shipments  runs 
into  manv  millions  annually. 


Old  Varnish  May  Be  Removed  from  a  metal  surface  by  dip- 
ping it  in  equal  parts  of  ammonia  and  95  per  cent,  alcohol. 
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FUEL  ECONOMY. 


WESTERN     CANADA     RAILWAY     CLUB. 


This  timely  subject  was  discussed  at  the  chib  meeting,  Feb- 
ruary 13,  following  the  presentation  of  a  paper  by  T.  Duff  Smith, 
Fuel  Agent  of  the  Grand  Trunk  Pacific  Ry.  Mr.  Duff  considers 
the  kernel  of  the  whole  question  of  fuel  economy  to  rest  with 
the  motive  power  department,  or  especially  with  the  road  fore- 
man of  engines,  in  seeing  that  the  firemen  use  the  coal  intelli- 
gently and  economically,  and  discussed  his  subject  largely  along 
these  lines. 


SOME  ASPECTS  OF  THE  RAILWAY  OF  TO-DAY. 


RAILWAY   CLUB  OF   PITTSBURG. 


At  the  January  27  meeting  of  this  club  the  above  subject  was 
ably  presented  by  H.  W.  Thompson,  Supt.  Pennsylvania  Lines 
west  of  Pittsburgh.  The  author  discussed  the  various  questions 
of  the  hour;  competition,  consolidation,  the  merits  ot  Federal 
and  State  control  of  railroads,  rebates  and  many  other  asso- 
ciated topics  at  some  length  and  in  a  manner  which  rendered 
his  contentions  most  convincing.  The  paper  was  well  received 
and  was  accorded  an  animated  discussion. 

Future  meetings  of  this  club  will  be  held  at  the  Monongahela 
House  instead  of  the  Fort  Pitt  Hotel. 


SIGNALING  PRACTICE  ON   STEAM  ROADS. 


CAX.\DIj\N   RAILWAY    CLUB. 


At  the  meeting  on  March  7  of  this  club,  L.  R.  Clausen, 
Division  Supt.,  Chicago,  Milwaukee  and  St.  Paul  Ry.,  presented 
a  paper  on  the  above  subject  which  was  received  with  excep- 
tional favor  as  a  timely  and  valuable  contribution  to  existing 
literature  on  the  subject.  After  a  brief  historical  review  of  sig- 
naling the  author  considered  the  work  of  the  Signal  and  Main- 
tenance of  Way  Associations  at  some  length  before  proceeding 
with  an  analysis  of  the  functions  of  the  various  signals  now 
in  vogue.  The  utmost  practicable  simplicity  in  railway  signaling 
was  advocated,  and  letters  supporting  this  view  from  various 
operating  and  executive  officers  were  read  by  Mr.  Clausen  as  the 
conclusion  to  his  able  paper. 


CHARACTERISTICS   OF   BRITISH   RAILWAYS. 


NEW   ENGLAND   RAILROAD    CLUB. 


tour  of  observation  on  the  lines  of  the  British  Isles,  and  has 
accumulated  a  wealth  of  data  and  statistical  matter  which  on 
this  occasion  was  presented  in  a  most  interesting  manner,  and 
was  highly  appreciated  by  the  large  attendance.  The  author 
divided  his  general  subject  into  several  heads:  capitalization, 
organization,  passenger  train  service,  characteristics  of  passen- 
ger equipment,  freight  service,  and  locomotives,  and  each  was 
discussed  in  a  masterly  manner  which  evinced  thorough  fa- 
miliarity with  the  various  details.  Mr.  Cunningham  found  sev- 
eral things  to  criticise,  as  might  be  expected  when  comparison 
was  drawn  with  United  States  practice,  but  on  the  whole  the 
tenor  of  his  paper  was  quite  favorable  to  British  practice  and 
served  to  throw  light  on  much  imperfectly  understood  procedure. 
The  value  of  the  address  was  enhanced  by  a  large  number  of 
lantern  slides  of  cars,  locomotives  and  shops,  from  photos  made 
by  the  author  while  on  his  trip. 


One  of  the  most  instructive  papers  which  have  been  presented 
before  the  railroad  clubs  for  a  long  period  was  that  by  Wil- 
liam J.  Cunningham,  Assistant  Professor  of  Transportation  of 
Harvard  University,  read  at  the  meeting  of  this  club  on 
February   14.     Mr.   Cunningham  has   recently   returned   from   a 


CAR  AND  ENGINE  EQUALIZERS. 


NORTHERN   RAILWAY   CLUB. 


H.  Van  Dyken,  of  the  Duluth  and  Iron  Range  Ry.,  at  the 
January  28  meeting  of  this  club  read  a  paper  on  the  above  sub- 
ject in  which  the  rather  startling  suggestion  was  offered  that 
all  spring  rigging,  springs,  saddles,  equalizers,  hangers,  pins,  and 
gibs  be  done  away  with.  The  contention  was  advanced  by  the 
author  that  these  parts  fall  short,  or,  in  fact,  fail  altogether,  in 
performing  their  true  functions,  and  he  offers  the  following  as 
a  more  advantageous  arrangement:  the  top  rail  of  the  main 
frame  to  be  made  hollow,  and  pumped  full  of  zero  car  oil  on 
which  the  engine  rides;  over  the  center  of  each  driving  box  to 
be  a  perpendicular  hole  four  inches  in  diameter,  and  in  the 
latter  to  be  pressed  a  quarter  inch  brass  bushing.  In  this  bush- 
ing a  plunger  standing  on  the  driving  box  is  to  work,  and  is  in- 
tended to  impinge  on  the  oil,  thus  securing  perfect  equaliza- 
tion at  all  times  for  all  drivers.  The  paper  was  received  with- 
out discussion. 


ELECTRIFICATION  OF  STEAM  RAILROADS. 


NEW    YORK    RAILROAD    CLUB. 


The  seventh  annual  electrical  night  of  this  club  was  in  many 
respects  the  most  successful  one  of  the  series.  It  was  given  up 
chiefly  to  reports  of  railroad  officials  on  the  operating  features 
of  electrified  steam  railroads  and  a  report  by  Prof.  George  F. 
Swain  of  Harvard  University,  a  member  of  the  Massachusetts 
Joint  Board  on  Metropolitan  Improvements,  on  how  this  board 
has  considered  the  problem  of  electrification  as  applied  to  Bos- 
ton and  its  suburbs.  This  was  a  most  excellent  clean-cut  discus- 
sion of  the  whole  problem  of  electrification  of  suburban  lines 
as  they  exist  in  Boston  and  clearly  traced  the  line  of  reason- 
ing which  led  the  majority  of  this  board  to  advise  against  com- 
pulsory legislation  on  this  subject.  Prof.  Swain's  remarks  will 
be  largely  republished  in  the  next  issue  of  this  journal. 

A   communication    from   James   A.   McCrea,   general   superin- 
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tendent  of  the'  Long  Island  Railroad,  pointed  out  the  many 
advantages  which  experience  had  proven  the  multiple  unit  sys- 
tem of  control  to  have  in  heavy  suburban  traffic.  At  present 
this  company  has  164  miles  of  track  operating  electrically  and 
during  its  five  years'  service  there  has  been  but  one  serious  delay 
which  could  be  charged  to  electrical  equipment.  Mr.  McCrea 
stated  that  electrical  operation  had  increased  the  suburban 
limits  from  24  to  30  miles.  He  also  stated  that  the  multiple  unit 
system  makes  it  possible  to  handle  eight  or  ten  trains  per  hour 
per  track  at  a  terminal,  this  being  largely  due  to  the  decreased 
amount  of  switching  required.  H.  Gilliam,  electrical  superin- 
tendent of  the  New  York,  New  Haven  &  Hartford,  stated  that 
in  operating  over  the  33'/2  miles  from  the  terminal,  current  was 
used  for  only  12  miles,  or  during  the  fifty  minutes  required  for 
covering  this  run,  current  was  on  for  only  seventeen  minutes. 
Steam  locomotive  engineers  can  successfully  operate  electric 
locomotives  after  a  few  hours'  instruction  per  day  for  two 
weeks. 

W.  S.  Murray,  electrical  engineer  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  is  strongly  in  favor  of  the  single- 
phase  system  for  trunk  line  service  under  any  condition.  This 
company  now  has  100  miles  of  single  track  electrified  and  has 
under  way  the  electrification  of  over  y?-  miles.  He  stated  that 
the  average  delay  for  all  electrically  operated  trains  on  the 
New  Haven  Railroad  were  such  that  a  train  could  cover  a  dis- 
tance equal  to  that  from  New  York  to  San  Francisco  and  re- 
turn eleven  times  with  a  delay  of  but  one  minute. 

Other  members  speaking  on  the  subject  in  general  were  Wm. 
McClellan,  a  member  of  the  club's  committee  on  electrification ; 
W.  B.  Potter  and  A.  H.  Armstrong  of  the  General  Electric  Co., 
the  latter  stating  that  the  New  York  Central  electric  locomo- 
tives run  from  1,200  to  1,300  miles  between  inspections. 


TWENTY-FOUR  INCH  CRANK  SLOTTER 


In  pursuance  of  its  policy  to  make  an  annual  redesign  of  many 
machine  tools  embodied  in  its  output,  the  Newton  Machine  Tools 
Works  Co.,  of  Philadelphia,  Pa.,  has  included  therein  its  line  of 
crank  slotting  machines,  the  24  in.,  or  maximum  size  of  which 
is  illustrated  herewith.  This  machine  is  of  the  same  design 
from  and  including  the  15  in.  size  up.  A  consideration  of  the 
principal  dimensions  and  constructive  details  is  of  interest  and 
will  illustrate  the  refinement  which  machine  tool  design  has  at- 
tained in  producing  a  compact  and  exceedingly  powerful  tool 
without  the  cumbersome  features  so  generally  associated  with 
slotters. 

The  maximum  stroke  is  24  in.;  minimum  distance  from  the 
bottom  of  the  tool  holder  to  the  work  table,  zV^  in. ;  maximum 
distance  from  the  bottom  of  the  tool  holder  to  the  work  table, 
47/4  in. ;  minimum  distance  from  the  bottom  of  the  cutter  bar 
guide  to  the  work  table,  8  in. ;  maximum  distance  from  the 
bottom  of  the  cutter  bar  guide  to  the  work  table,  24  in.,  and 
distance  from  the  front  face  of  the  tool  slide  or  holder  is  36 
in.  The  work  table  is  40  in.  in  diameter  over  the  working  sur- 
face, and  there  is  available  48  in.  of  in-and-out  motion  to  the 
cross  saddle,  and  48  in.  of  adjustment  of  the  circular  saddle  on 
the  cross  slide. 

The  machine  occupies  a  floor  space  of  11  ft.  7  in.  by  48  in.  on 
the  base,  and  the  over-all  length  of  the  cross  saddle  is  about  8  ft. 
The  cutter  bar  has  square  locked  gibbed  bearings  in  the  guide, 
is  counterweighted,  and  carries  a  relief  tool  apron  with  vertical 
and  horizontal  steel  faced  clamping  surfaces  with  necessary 
clamps.  It  is  arranged  for  elevation  to  suit  the  varying  lengths 
and  heights  of  work,  and  the  face  of  the  bar  is  grooved,  into 
which  corresponding  tongues  on  the  yoke  washer  fit,  to  relieve 
the  stroke  adjusting  screw  of  strain  when  taking  cuts.  The  side 
adjustment  of  the  bar  in  the  guide  is  made  by  a  continuous  taper 
shoe  which  is  considered  a  very  great  advantage  over  the  former 
method  of  using  an  English  shoe  having  elongated  holes,   and 


the  adjustment  made  by  set  screws.  The  counterweight  arm  is 
forged  of  steel;  the  cutter  bar  guide  is  of  very  heavy  construc- 
tion ;  has  square  locked  gibbed  bearings  to  the  frame,  and  is 
adjustable  by  hand  to  support  the  bar  when  cutting  in  its  lowest 
positions.  The  face  of  the  crank  plate  is  grooved,  and  cor- 
responding tongues  on  the  connecting  rod  fit  into  these  grooves 
to  relieve  the  stroke  adjusting  screw  when  taking  cuts.  The 
bearing  or  trunnion  for  the  large  driving  plate  gear  is  cast  solid 
with  the  frame,  and  the  drive  is  by  means  of  motor  or  four-step 
cone  through  Whitworth  motion,  giving  quick  return  to  the 
stroke. 


HIGHLY    DEVELOPED    HEA\'Y    SLOTTEF. 

The  work  table  is  of  very  heavy  construction  with  ample 
clamping  facilities,  and  has  a  large  circular  bushed  bearing  in 
the  cross  slide,  and  the  table  is  surrounded  by  an  oil  pan.  the 
top  edge  of  which  serves  for  a  bearing  for  the  continuous  cir- 
cular shoe.  The  rotating-  worm  wheel  is  cut  from  the  solid 
and  the  table  is  indexed  with  a  pointer  mounted  in  a  small 
slot.  Adjustment  of  the  circular  table  saddle  to  the 
cross  slide  is  made  by  means  of  taper  shoes,  and  the 
cross  saddle  has  square  locked  gibbed  bearings  to  the  base. 
A  distinct  departure  in  this  type  of  machine  is,  that  the 
in-and-out  feed  screw  remains  stationary  and  the  adjustment  is 
obtained  by  a  combination  bevel  gear  and  nut,  which  gives  a 
very  substantial  construction,  and  permits  of  a  bearing  on  each 
end  of  the  adjusting  screw.  There  is  provided  variable  re- 
versible automatic  power  feed  to  the  circular,  cross,  and  in-and- 
out  movements,  in  addition  to  hand  adjustment.  The  approxi- 
mate net  weight  of  this  machine  arranged  for  motor  drive  with- 
out the  motor,  or  for  belt  drive  without  the  countershaft  is 
30,000  pounds,  so  that  it  can  be  realized  that  this  machine  Is  of 
exceptionally  heavy  construction ;  in  fact,  the  engineers  of 
equipment  from  the  different  railroad  companies  and  manufac- 
turing plants  advise  that  these  machines  are  heavier  than  neces- 
sary for  any  service  that  is  liable  to  exist,  although  they  are 
flexible  in  operation  on  account  of  the  concentration  of  the 
levers  of  control. 
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PERSONALS 


£.   M.   Sanjule  has  been  made  roundhouse  foreman  of  the  Santa  Fe  at 
Gallup,  N.  M. 


Frank  H.  Kaub,  said  to  be  the  first  master  mechanic  of  the  Union  Pa- 
cific R.  R.,  died  recently  in  Denver,  Colo.,  at  the  age  of  78  years. 


VVm.  Stapp  has  been  made  general  car  foreman  at  La  Junta,  Colo.,  on  the 
Santa  Fe»  succeeding  D.  Hurley*  transferred  to  Topeka,  Kans. 


W.  Q.  Daugherty  has  been  appointed  master  mechanic  at  Jackson, 
Tenn.,  on  the  Mobile  and  Ohio  R.  R.,  to  succeed  G.  L.  Lambeth,  trans- 
ferred. 


F.  J.  Smith  has  been  appointed  master  mechanic  for  the  Chicago  Great 
Western  Ry.,  with  headquarters  at  Stockton,  111.,  succeeding  J.  M.  Robb, 
resigned. 


J.  E.  Roberts  has  been  made  machine  foreman  of  the  Big  Four  shops  at 
Seech  Grove,  Ind.,  and  J.  Martin  succeeds  Mr.  Roberts  as  tool  foreman  at 
thit  point. 


W.  J.  Mayberry  has  been  made  general  foreman  of  the  Trinity  &  Brazos 
Valley  R.  R.  at  Tomball,  Tex.,  vice  F.  P.  Cleaver,  resigned  to  accept  service 
at  Portland,  Ore. 


E.  J.  McMahn  has  been  made  general  foreman  of  the  Santa  Fe  at  La 
Junta,  Colo.,  vice  M.  M.  Myers,  resigned  to  accept  a  position  with  the 
Missouri  Pacific  Ry. 


A.  Stewart,  general  superintendent  of  motive  power  and  equipment  of 
the  Southern  Railway,  has  had  his  authority  e-xtended  over  the  Virginia  & 
Southwestern  Ry. 


F.  H.  Greene,  general  purchasing  agent  of  the  New  York  Central  Lines, 
at  New  York  City,  has  resigned  to  become  president  of  the  Hale  &  Kilburn 
Manufacturing  Company,  Philadelphia,  Pa. 


E.  E.  Booth  has  resigned  as  roundhouse  foreman  of  the  Missouri,  Kan- 
sas &  Texas  Ry.  at  Wagoner,  Okla.,  to  accept  a  similar  position  with  the 
Wichita  Falls  &  Northwestern  R.  R.,  at  Wichita  Falls,  Tex. 


J.  H.  Bransford  has  been  appointed  a  general  foreman  of  the  Chesa- 
peake &  Ohio  Ry.,  with  office  at  Thurmond,  W.  Va.,  succeeding  Frank  J. 
Walsh,  resigned  to  go  to  the  Chicago  Pneumatic  Tool  Company. 


Henry  Shulte,  assistant  road  foreman  of  engines  of  the  west  end  of  the 
Buffalo  division  of  the  Lehigh  Valley  Railroad,  has  been  appointed  road 
foreman  on  the  same  district,  with  headquarters  at  Buffalo,  N.  Y. 


John  H.  Guess,  formerly  general  purchasing  agent  of  the  National  Rail- 
ways of  Mexico,  has  been  appointed  assistant  general  purchasing  agent  of 
the  Grand  Trunk  Railway,  with  office  at  Montreal,  Que.,  Canada. 


R.  L.  DooLiTTLE,  master  mechanic  of  the  Atlanta,  Birmingham  &  Atlantic 
Ky.  with  office  at  Fitzgerald,  Ga.,  has  been  appointed  superintendent  of 
motive  power,  a  new  position,  and  his  former  office  has  been  abolished. 

C.  J.  Stewakt,  formerly  master  mechanic  of  the  Western  Division  of 
the  New  York,  New  Haven  and  Hartford  Railroad,  has  been  transferred  in 
a  similar  capacity  to  the  Boston  Division,  vice  James  Hocking,  resigned. 


W.  H.  Graves,  formerly  general  foreman  on  the  Fort  Worth  &  Denver 
E.  R.,  and  first  president  of  the  International  Railway  General  Foremen's 
Association,  has  been  made  foreman  of  the  Kock  Island  Ry.  at  Liberal,  Kan. 


G.  L.  Lambeth,  master  mechanic  of  the  St.  Louis  division  of  the  Mobile 
&  Ohio  R.  R.  at  Jackson,  Tenn.,  has  been  appointed  master  mechanic  of  the 
Mobile  division  at  Whistler,  Ala.,  vice  E.  G.  Brooks  assigned  to  other 
duties. 


C.  N.  Pace  has  been  appointed  master  mechanic  of  the  Lehigh  Valley  R. 
R.  at  Auburn,  N.  Y.,  succeeding  J.  N.  Mowery,  resigned.  Mr.  Page  will 
perform  his  new  duties  in  connection  with  his  position  as  trainmaster, 
which  he  still  retains. 


M.  R.  Smith,  master  mechanic  in  charge  of  terminals  of  the  Chicago, 
Indianapolis  &  Louisville  R.  R.,  at  Lafayette,  Ind.,  has  been  appointed 
«hop  master  mechanic,  with  office  at  Lafayette,  succeeding  O.  S.  Jackson, 
resigned  to  go  to  another  company. 


T.  A.  Lawes,  master  mechanic  of  the  Chicago,  Terre  Haute  &  South- 
eastern Ry.,  at  Terre  Haute,  Ind.,  has  been  appointed  mechanical  engineer 
of  the  New  York,  Chicago  &  St.  Louis  R.  R.,  with  office  at  Cleveland,  Ohio, 
succeeding  L.  B.  Morehead,  resigned. 


J.  N.  MowERV,  who  recently  resigned  the  position  of  master  mechanic  at 
Auburn  on  the  Lehigh  Valley  Railroad,  has  been  appointed  master  mechanic 
of  the  Western  Division  of  the  New  York,  New  Haven  and  Hartford  Rail- 
road, with  headquarters  at  New  Haven,  Conn. 


A.  S.  Abbott,  formerly  division  master  mechanic  at  i-'ort  Smith,  St.  Louis 
and  San  Francisco  R.  R.,  has  been  transferred  to  Sapulpa,  Okla.,  as 
division  master  mechanic  in  charge  of  the  Southwestern  division  and  the 
Creek  and  Sherman  sub-divisions  of  the  Red  River  division. 


H.  E.  Creer,  general  car  foreman  of  the  Missouri  Pacific  R.  R.  at 
Atchison,  Kan.,  has  resigned  to  become  mechanical  expert  for  McCord  & 
Company,  Chicago,  succeeding  the  late  D.  J.  McOscar,  who  died  on  De- 
cember 22,  1910.     Mr.  Creer's  headquarters  will  be  in  Chicago. 


G.  J.  Duffey,  assistant  master  mechanic  of  the  Lake  Erie  &  Western 
Ry.,  the  Fort  Wayne,  Cincinnati  &  Louisville  Ry.,  and  the  Northern  Ohio 
R.  R.,  at  Lima,  Ohio,  has  been  appointed  master  mechanic,  with  office  at 
Lima,  succeeding  F.   H.  Reagan,  resigned. 

John  F.  Ensign,  of  Colorado,  has  been  appointed  by  President  Taft  to 
be  chief  inspector  of  locomotive  boilers  in  accordance  with  the  new  law  just 
adopted  by  Congress.  Frank  McManany,  of  Oregon,  and  G.  P.  Robinson, 
of  New  York,  have  been  chosen  to  be  assistant  chief  inspectors  in  the  West 
and  in  the  East  respectively. 


William  Henry,  division  master  mechanic  of  the  St.  Louis  &  San  Fran- 
cisco R.  R.  at  Sapulpa,  Okla.,  has  been  transferred  to  Monett,  Mo.,  as 
division  master  mechanic  in  charge  of  the  Kansas  and  the  Western  divisions, 
succeeding  Frank  Burns,  who  has  been  transferred  to  Fort  Smith,  Ark., 
in  charge  of  the  Central,  the  Arkinda,  and  the  Ardmore  sub-divisions  of  the 
Red  River  division. 


A.  C.  Adams  has  resigned  as  division  master  mechanic  on  the  New  York, 
New  Haven  and  Hartford  R.  R.  to  become  superintendent  of  motive  power 
of  the  Spokane,  Portland  and  Seattle  R.  R.,  with  office  at  Portland,  Ore. 
He  will  have  charge  of  the  maintenance  of  motive  power,  machinery  and 
equipment,  and  conjointly  with  the  general  superintendent,  the  operation 
of  the  rolling  stock.  Mr.  Adams  has  also  been  appointed  superintendent  of 
motive  power  of  the  Oregon  Electric  and  the  United  Railways  Co.,  with 
office  at  Portland,  Ore. 


Paul  Raymond  Brooks,  formerly  on  the  staff  of  the  Railway  Review, 
died  at  the  home  of  his  aunt  in  Chicago  on  March  11.  Mr.  Brooks  grad- 
uated from  the  Massachusetts  Institute  of  Technology  in  1900,  and  after 
serving  four  years  as  a  special  apprentice  on  the  Chicago,  Burlington  and 
Quincy  Railroad,  went  with  the  Railway  Appliance  Co.  He  was  later  city 
salesman  for  the  Otto  Gas  Engine  Co.  in  New  York,  which  position  he 
resigned  to  become  general  manager  of  the  Machinery  Sales  Co.  of  New 
York.  Later  he  joined  the  staff  of  the  Rail-way  Review,  being  attached  to 
the  Eastern  office,  and  upon  the  death  of  his  father,  about  a  year  ago,  he 
went  to  Texas  to  take  charge  of  the  large  real  estate  interests  of  the  family 
in  that  State.  He  was  a  member  of  the  Amer.  Soc.  Mech.  Engrs.,  Technol- 
ogy Club  of  New  York,  New  York  Railroad  Club  and  was  successively  an 
officer  in  the  Illinois  Naval  Reserve  and  the  1st  Bat.  New  York  Naval 
Militia. 


CATALOGS 


Ball    Bearings.— The    Hess-Bright    Mfg.    Co.,    of    Philadelphia,    Pa.,  has 

supplemented    former    information    on    this    subject    by    the    issue    of  two 

leaflets    dealing    respectively    with    rope    drive    and    conveyor    sheaves,  and 
annular    (radial)    bearings. 


Rivet  Heating  Furnaces. — In  Bulletin  27  the  Rockwell  Furnace  Co. 
illustrates  a  line  of  portable  rivet  heating  furnaces  and  miscellaneous  fur- 
naces which  is  of  exceptional  reference  value.  The  descriptive  matter  is 
also  enhanced  by  a  page  of  valuable  practical  pointers  on  rivet  furnaces 
and    rivet   heating. 


Locomotive  Flues. — Through  a  leaflet  entitled  "When  a  Train  is  Behind 
Time,"  the  Detroit  Seamless  Steel  Tube  Co.,  of  Detroit,  O.,  points  out 
convincingly  the  merits  of  its  cold  drawn,  seamless,  open  hearth  steel 
locomotive  flues,  and  indicates  how  through  their  use  flue  troubles  can  be 
reduced   to   a   minimum. 


Engine  Type  Generators. — The  Spraguc  Electric  Co.'s  bulletin  No.  Ill 
partially  lists  and  illustrates  installations  of  its  engine  type  generators. 
The  half  tone  work  is  very  good,  and  although  the  oulletin  does  not  in- 
clude descriptive  matter,  it  is  of  considerable  interest  in  view  of  the  mag- 
nitude of  the  installations  represented. 


Purdue  University. — A  recently  issued  bulletin  by  this  well  known 
university  describes  and  illustrates  its  shops  and  engineering  laboratories 
and  contains  much  valuable  information  in  regard  to  each  shop  in  detail. 
The  various  departments  and  their  arrangement  are  shown  in  many  well 
executed  half-tones,  and  the  scope  of  the  work  undertaken  therein  is  fully 
and  carefully  explained. 


Acetylene  Burners. — The  American  Lava  Co.  of  Chattanooga,  Tenn., 
has  just  put  out  a  very  attractive  catalog  which  will  prove  particularly 
attractive  to  those  interested  in  the  general  subject  of  acetylene  burners. 
All  styles  of  the  latter  as  manufactured  by  this  company  are  fully  de- 
scribed and  illustrated  and  it  is  clearly  evident  that  in  the  preparation  of 
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the  book  every   effort   was  made  to   render  the  information  as   complete   as 
possible. 


NOTES 


Gas  Driven  Mining  Locomotives. — The  Milwaukee  gas  driven  locomo- 
tives are  described  and  illustrated  in  a  catalog  recently  issued  by  the  Mil- 
waukee Locomotive  Mfg.  Co.,  of  Milwaukee,  Wis.  These  locomotives  have 
been  on  the  market  for  a  number  of  years  and  have  proved  remarkably 
well  adapted  for  service  around  industrial  plants.  The  catalog  gives  a 
good  illustrated  description  of  the  machine,  and  portrays  the  various  types 
which  comprise  the  output. 


Track  Motor  Cars. — The  Burton  W.  Mudge  Co.,  of  Chicago,  111.,  has 
just  issued  an  attractive  illustrated  circular  describing  the  Adams  motor 
car  and  its  application  to  railroad  work.  These  cars  have  a  speed  any- 
where from  '3  to  45  miles  per  hour,  and  through  the  sensible  distribution 
and  mechanical  balance  of  its  300  pounds  weight  embodies  an  unusual 
factor  of  safety.  The  racking  motion  common  to  small  motor  cars  is 
eliminated  in  its  construction,  and  its  easy  riding  qualities  are  a  most 
prominent  feature. 


Journal  Box  Packing. — The  Franklin  Mfg.  Co.,  of  Franklin,  Pa.,  under 
the  title  "Suggestions  Relative  to  the  Introduction  and  Use  of  Journal  Box 
Packing  for  Railways,"  has  just  put  out  a  very  interesting  booklet  which 
deals  exhaustively  with  this  always  important  question.  It  is  pointed  out 
that  Perfection  Packing,  as  manufactured  by  this  company,  has  been  dem- 
onstrated, through  extensive  experiments  in  physical  and  chemical  labora- 
tories, to  be  a  packing  which  adequately  meets  every  essential  requirement 
of  railway  service,  and  many  valuable  truths  are  embodied  in  regard  to 
the  subject  in  general. 


Monel  Metal.— This  product  of  the  Bayonne  Casting  Co.,  of  Bayonne, 
N.  J.,  is  thoroughly  described  in  a  recently  issued  catalog  which  is  complete 
in  all  information  which  might  be  desired  on  the  subject.  A  table  of  the 
physical  properties  of  Monel  Metal  is  included,  which  will  be  of  value  to 
those  interested.  Since  the  qualities  of  this  metal  have  become  more  gen- 
erally known  its  field  of  application  has  rapidly  extended,  and  it  can  now 
be  furnished  in  any  of  the  following  forms;  castings,  rods  and  bars,  sheets, 
wire,  forgings,  ingot,  and  shot.  Much  valuable  matter  is  included  in  the 
catalog  in   regard  to  the   proper  treatment  and   handling  of   this  metal. 

Pedestal  Concrete  Piling. — Under  the  title  "The  Pedestal  Pile"  the 
MacArthur  Concrete  Pile  and  Foundation  Co.  of  New  York,  N.  Y.,  has 
issued  a  61-page  handsomely  illustrated  book  for  engineers,  architects, 
owners  and  contractors,  which  describes  the  pedestal  concrete  pile,  and 
discusses  the  relative  merits  of  wooden  and  concrete  piles  of  various  types. 
The  pedestal  pile,  which  is  described  at  some  length,  is  a  distinct  and  radical 
improvement  in  piling  construction.  It  differs  from  the  ordinary  wood  or 
concrete  pile  in  that  a  large  carrying  capacity,  in  addition  to  that  due  to 
frictional  adhesion,  is  derived  from  the  direct  bearing  power  of  a  broad 
base   resting  in   firm  and  compact  subsoil. 


Car  Ventilation. — This  important  and  timely  subject  is  thoroughly  con- 
sidered in  a  very  attractive  catalog  recently  issued  by  the  Burton  W. 
Mudge  Co.,  of  Chicago,  and  which  describes  and  illuset rates  the  Garland 
system  of  ventilation.  The  catalogue  is  replete  with  tiandsome  half-tones 
of  many  prominent  trains  of  the  country,  in  connection  with  which  this 
system  has  been  adopted.  Its  application  to  refrigerator  cars  is  specially 
featured  in  the  latter  part  of  the  book,  where  eight  pages  are  devoted  to 
descriptive  matter  and  illustrations  which  clearly  portray  the  general 
arrangement  and  details.  The  catalog  will  be  found  very  valuable  for 
reference  in  view  of  the  general  interest  which  is  now  evinced  in  the 
Garland    system. 


American  Locomotive  Co. — The  classification,  analysis  and  comparative 
heating  values  of  different  grades  of  coal  forms  the  subject  of  "Bulletin  No. 
1008"  which  proves  to  be  a  most  valuable  addition  to  the  existing  informa- 
tion on  the  subject.  It  is  shown  that  locomotives  burn,  approximately,  100 
million  tons  a  year,  or  one-fifth  of  the  total  amount  of  coal  mined  annually 
in  the  United  States.  This  data  and  much  more  of  the  same  interesting 
character  was  originally  compiled  and  published  in  voluminous  reports  by 
the  United  States  Geological  Survey,  and  portions  of  it  in  condensed  form 
were  considered  of  sufficient  interest  and  value  to  readers  of  the  American 
Locomotive  Company's  bulletins  to  warrant  publication  in  that  form.  The 
tables  accompanying  the  bulletin  are  of  especial  value  through  the  con- 
cise manner  in  which  the  various  subjects  are  epitomized  for  convenient 
reference. 


Mallet  Articulated  Locomotives. — Bulletin  No.  69,  issued  by  the  Bald- 
win Locomotive  Works,  constitutes  an  important  addition  to  the  literature 
on  this  timely  subject.  The  book  is  devoted  to  a  consideration  of  this 
power  as  built  for  the  Atchison,  Topeka  and  Santa  Fe  Railroad  exclusively, 
and  for  which  the  Baldwin  Works  has  recently  completed  an  order  for 
forty  locomotives  of  this  type.  Owing  to  special  features  in  the  construc- 
tion of  these  engines,  the  bulletin  describes  them  in  detail,  and  does  not 
omit  mention  of  the  two  "flexible  boiler"  locomotives,  Nos.  1158  and  1159, 
which  embody  in  their  design  a  decided  innovation.  The  flexible  boiler 
connections  used  on  these  two  engines  are  entirely  different,  engine  1168 
having  a  double  ball-jointed  connection,  while  engine  1159  has  a  pleated  or 
bellows  form  of  connection.  The  details  of  this  novel  arrangement  are 
fully  described  and  illustrated  in  the  book,  and  the  information  is  pre- 
sented in  an  attractive  form. 


Carnegie  Steel  Co. — James  J.  Dongan,  formerly  superintendent  of  the 
39th  street,  Pittsburg,  plant  of  this  company,  died  on  March  5.  He  was 
64    years    old. 


Standard  Steel  Car  Co. — This  company  is  said  to  be  having  plans  pre- 
pared for  an  addition  to  its  plant  at  Butler,  Pa.,  but  the  details  of  the 
proposed   improvement   have   not  been  made   public. 


National  Malleable  Castings  Co. — In  a  decision  recently  rendered  by 
Judge  Rellstaf  in  the  United  States  Circuit  Court  for  New  Jersey,  the 
validity  of  the  patents  on  the  Climax  coupler  was  established  in  favor  of 
this  company. 


Firth-Sterling  Steel  Co. — David  E.  Jackman,  of  the  firm  of  E.  S. 
Jackman  &  Co.,  Chicago-CIeveland-Pittsburg,  has  withdrawn  to  accept  the 
position  of  treasurer  with  the  Firth-Sterling  Steel  Co.  of  McKeesport,  Pa., 
and   assumed   his   new   duties  on  April  1. 


S.  Obermayer  Co. — Its  New  England  branch  is  now  located  at  44  Stone- 
hurst  street,  Dorchester,  Boston,  Mass.,  with  Wm.  Fitzpatrick  in  charge, 
and  any  inquiries  or  orders  for  foundry  facings,  supplies  and  equipment 
forwarded  to  that  branch  will  have  immediate  attention. 


A.  Eugene  Mitchell. — Prof.  W.  F.  Schaphorst,  of  the  mechanical  engi- 
neering department  of  the  New  Mexico  College  of  Mechanical  Arts,  has 
resigned  his  position  there  to  become  a  technical  writer  on  the  staff  of  A. 
Eugene  Michel,  advertising  engineer,  New  York  City. 


Cincinnati  Punch  &  Shear  Co. — Announcement  is  made  by  C.  J.  Mc- 
Diarmid,  trustee  in  bankruptcy  for  the  above  firm,  tliat  bids  will  be 
received  for  all  its  assets  up  to  April  4,  1911,  except  the  accounts  and  bills 
receivable.  The  assets,  which  may  be  inspected  at  the  plant,  1422  Plum 
street,  Cincinnati,  O.,  consist  of  a  full  equipment  of  machinery,  tools,  etc., 
and  about  $5,000  worth  of  finished  product  ready  to  ship. 


McCoRD  &  Co. — H.  E.  Creer,  who  was  formerly  general  car  foreman  of 
the  Missouri  Pacific  Railroad  at  Atchison,  Kansas,  and  general  car  foreman 
of  the  Pere  Marquette  R.  R.,  in  charge  of  the  Grand  Rapids  and  Detroit 
districts,  has  accepted  serice  as  mecnanical  expert  with  McCord  &  Com- 
pany, succeeding  the  late  D.  J.  McOscar,  who  died  of  pneumonia  on  De- 
cember 22nd  last.  Mr.  Creer's  headquarters  will  be  at  the  Chicago  office  in 
the  People's  Gas  Building. 


Reliance  Electric  &  Engineering  Co. — This  company  announces  re- 
moval to  new  offices  and  shop  on  Ivanhoe  Road,  Cleveland,  O.  The  new 
plant  is  of  reinforced  concrete  construction  with  saw  tooth  roof,  and  par- 
ticular attention  has  been  paid  to  arrangement,  lighting  and  all  other 
features  which  tend  to  manufacturing  efficiency.  The  new  quarters  afford 
double  the  former  capacity,  and  place  the  company  in  a  position  to  give 
motor  orders  the  best  possible  attention.  It  is  requested  that  correspon- 
dence  be   addressed  to   Collin  wood   Station,   Cleveland.    O. 


Hobart-Allfree  Co. — J.  Fremont  Murphy,  mechanical  expert,  whose  office 
has  been  in  the  Hudson  Terminal  Building,  30  Church  street.  New  York, 
has  associated  himself  with  The  Hobart-Allfree  Co.,  1380  Old  Colony  Bldg., 
Chicago,  and  will  devote  his  entire  attention  to  the  Allfree  system  of  steam 
distribution  as  applied  to  locomotives.  Mr.  Murphy  was  for  many  years 
connected  with  the  American  Locomotive  Co.  as  mechanical  engineer,  and 
later  superintendent  of  the  Cooke  Works  at  Paterson,  N.  'J-.  ^^^  is,  there- 
fore, thoroughly  conversant  with  modern  locomotive  design  and  methods  of 
construction. 


Kennicott  Co. — It  is  announced  by  this  company,  of  Chicago  Heights, 
111.,  that  to  provide  adequate  facilities  for  its  steel  car  department  an 
extensive  addition  is  being  made  to  its  plant  and  the  most  modern  machin- 
ery and  appliances  are  being  installed  to  economically  handle  heavy  steel 
work.  The  car  department  is  one  of  the  newer  lines  of  the  Kennicott 
Company,  and  is  becoming  a  very  important  part  of  its  business.  The 
department  is  prepared  to  handle  structural  steel  freight  and  passenger 
equipment,  steel  underframes  for  all  classes  of  equipment,  steel  tank  cars 
complete,  steel  re-enforcers  or  strengtheners  for  wooden  equipment,  trucks 
and  mine  cars  and  general  plate  construction. 


SuFFERN  &  Son. — Announcement  is  made  that  a  "Department  of  Effective 
Organization"  under  the  direction  of  C.  J.  Morrison,  has  been  organ- 
ized to  aid  in  securing  the  most  effective  organizations  and  the  most 
efficient  methods  in  manufacture  and  business.  The  work  of  this  de- 
partment is  to  obtain  the  desired  ends  through  the  elimination  of 
unnecessary  work,  expenses  or  investments,  and  through  turning  unpro- 
ductive into  productive  factors.  Such  a  study  and  analysis  of  business 
requires  special  training  and  experience,  and  the  ability  to  look  at  the  work 
from  an  outside  perspective.  It  demands  a  close  attention  which  those 
actively  engaged  in  the  business  itself  can  rarely  give,  and  is  the  kind  of 
service  which  this  new  department  under  Mr.  Morrison's  direction  will 
without  doubt  render  most  satisfactory. 


Crawford  Underfeed  Locomotive  Stoker 


ON    THE    l't:.NXSVL\ANIA    l.IM;;S    U  ICST    Ol-    rniSllUKCll   U.   F.  CUA\V1-(JUU.   Gli.NKUAL  SUPKRl.NTKXDENT  OF 
M()TI\E  POWER,  HAS  DESIGNED  AND  DEVELOPED  TO  A  SUCCESS  A  TYPE  OF  LOCOMOTIVE  STOKER 
Wmri!    FEEDS    THE    FUEL    INTO    THE    FIRE    BOX    THROUGH     NARROW    TROUGHS     HKTWEEN 
SECTIONS    OF    THE    GRATE    AND    UNDERNKATII     I  UK    I^KI.    HEl). 


When  fresh  fuel  is  fed  into  iho  firebox  the  lirst  step  in  the 
process  of  combustion  is  the  distillation  of  the  gaseous  or  vola- 
tile matter.  The  combustion  of  these  gases,  in  the  care  of  bitu- 
minous coals,  produces  a  large  proportion  of  the  heat  obtained 
from  the  total  combustion  of  the  fuel,  in  fact  in  some  coals  it 
forms  the  principal  source  of  heat.  This  volatile  matter  con- 
sists very  largely  of  hydrocarbon  gases  and  for  its  combus- 
tion requires  the  presence  of  a  sufficient  supply  of  oxygen  and 
a  temperature  of  at  least  i,8oo  degs.  When  green  coal  is  thrown 
on  top  of  a  bed  of  tire  these  gases,  which  are  distilled  off  very 
rapidly,  must  be  supplied  with  the  necessary  oxygen,  either 
through  openings  above  the  fire  level,  as  for  instance  the  fire 
door,  or  excess  of  air  passing  through  the  fuel  bed.  Further, 
the  area  of  the  firebox  above  the  fuel  bed  must  have  a  tem- 
perature of  at  least  i,8oo  degs.  to  produce  the  desired  com- 
bustion. When  most  of  the  air  for  this  combustion  is  supplied 
from  above  the  grates  the  temperature  must  be  decidedly  higher 
in  order  to  neutralize  the  cooling  effect  of  the  enterir.g  air.  If 
either  one  or  the  other  of  these  conditions  is  absent  the  vola- 
tile matter  passes  off  practically  unconsumed,  resulting  in  smoke 
and  a  decided  loss  of  heat. 

When  green  coal  is  fed  to  the  fire  from  underneath  the  fuel 
bed  the  gases  as  they  are  distilled  off  by  the  radiated  heat  have 
to  pass  through  the  incandescent  bed  of  fuel  above,  and  while 
on  this  passage,  if  the  arrangement  is  proper,  they  meet  the 
required  oxygen  coming  through  the  grates  and  ideal  condi- 
tions for  perfect  combustion  are  present,  resulting  in  a  smoke- 
less fire  as  well  as  the  maximum  amount  of  heat. 

The  combustion  of  the  coke  or  residue  after  the  gases  have 
been  burned  is  a  much  slower  process  and  requires  only  the 
assurance  of  an  aitiple  supply  of  oxygen. 

In  the  development  of  locomotive  stokers  in  general,  prac- 
tically all  of  the  designs  have  in  a  way  imitated  the  action  of 
the  firemen  by  feeding  the  fuel  on  top  of  the  fire  bed.  If  this 
is  done  properly  complete  combustion  will  take  place  the  same 
as  occurs  when  a  skilful  fireman  is  at  work.  It  has  been  found 
with  several  stokers  of  this  type,  however,  particularly  when  in 
the  hands  of  men  who  were  not  skilful  firemen  with  the  shovel, 
and  even  under  certain  conditions  witli  expert  handling,  that 
considerable  smoke  will  be  formed  at  various  times,  indicating 
incomplete  combustion. 

In  view  of  this  and  the  results  obtained  by  underfed  stokers 
in  stationary  practice,  D.  F.  Crawford,  in  developing  a  stoker 
on  the  Pennsylvania  Lines  West  of  Pittsburgh,  became  con- 
vinced that  for  the  most  satisfactory  results  under  all  con- 
ditions of  handling,  the  underfed  principle  was  tlie  proper  one. 
He  also  believed  that  the  stoker  should  not  only  feed  the  fuel 
into  the  firebox,  but  that  it  should  handle  it  directly  from  the 
tender  without  the  necessity  of  the  fireman's  assistance.  After 
several  years'  study  and  experiment  along  these  lines  the  stoker 
and  conveyor  shown  in  the  accompanying  illustration  has  proved 
to  be  a  most  gratifying  success  in  actual  service.  This  result 
has  been  obtained  by  a  steady  and  constant  development  in  the 
application  of  the  principle,  and  while  the  machine  as  now  de- 
signed is  beyond  doubt  successful,  it  is  not  felt  that  it  will  not 
be  found  capable  of  further  refinement  and  improvement.  At 
the  present  time  it  has  been  fitted  to  several  locomotives  which 
have  been  iti  regular  service  for  a  year  or  more  without  any 
serious  trouble  with  the  stoker. 

From  the  beginning  it  was  believed  by  the  designer  that  the 
stoker  on   a   locomotive   should   not   interfere   in   any   way   with 


the  lireiii;iii  fi.L<iii)g  the  coal  with  tlie  sliovcl  in  the  customary 
nianiKr  in  case  of  the  machine  getting  out  of  commission  for 
,iiiy  reason  or  where  it  might  be  necessary  to  assist  the  stoker 
witli  hand  firing.  He  also  felt  that  the  whole  design  should  be 
marked  with  the  utmost  simplicity,  that  the  mechanism  should 
be  strong  and  rugged  and  contain  as  few  parts  as  possible.  The 
Crawford   stoker  is   remarkable   in  both   these  respects. 

Ill  the  cab  the  only  thing  outside  of  the  firebox  to  indicate 
the  presence  of  a  stoker  are  two  small  covered  hoppers  rising 
about  4  in.  above  the  deck,  close  to  the  boiler  head.  Every- 
thing else  is  out  of  sight  and  out  of  the  way.  Its  simplicity 
is  evident  from  the  drawings. 

In  general  arrangement  tlie  stoker  consists  of  two  troughs 
secured  under  the  mud-ring,  their  upper  edges  slightly  above  the 
level  of  the  grates.  These  cast  iron  troughs  are  about  gyi 
inches  in  width  and  20  in.  in  depth  at  the  back  end  and  shallow 
up  to  no  depth  at  the  front  end  of  the  grates.  The  green  coal 
is  forced  into  each  by  an  8  in.  reciprocating  plunger  located 
back  of  and  just  below  the  mud  ring.  It  is  further  distributed 
toward  the  front  end  by  three  small  plungers  spaced  along  the 
bottom  of  the  trough  at  the  proper  inclination  to  force  the  coal 
forward  and  upward  to  gain  the  most  satisfactory  distribution. 
All  of  the  plungers  in  the  bottom  work  in  unison  and  opposite 
to  the  main  plunger.  They  are  all  connected  through  links,  as 
shown,  to  a  crank  on  the  main  operating  shaft,  which  extends 
across  and  is  carried  in  bearings  bolted  to  the  frame.  This 
shaft  receives  its  motion  from  ■\  steam  cylinder  secured  outside 
of  the  frames  on  the  left  side.  The  main  plunger  has  its  con- 
nection to  an  arm  on  the  opposite  side  of  the  shaft. 

The  steam  cylinder  has  a  diameter  of  TS  in.  and  a  I2  in. 
stroke  and  is  fitted  with  a  regular  top  head  valve  gear  of  the 
Westinghouse  giyi  in.  air  pump,  the  reversing  rod  of  which  ex- 
tends down  through  a  cored  passage  in  the  trunk  piston  em- 
ployed. This  cylinder  provides  power  and  movement  for  all 
parts  of  the  stoker,  including  the  conveyor,  and  its  steam  sup- 
ply is  controlled  by  a  globe  valve  on  the  fireman's  side  of  the 
cab. 

Ihe  conveyor  extends  from  below  an  opening  in  the  floor 
of  the  tender  on  a  slight  inclination  upward  to  the  discharge 
over  small  hoppers  above  the  main  plunger  of  the  stoker.  If 
is  of  the  reciprocating  type  and  includes  a  combined  increment 
loader  and  crusher  working  just  below  the  opening  in  the  ten- 
der floor.  This  rectangular  plunger  receives  its  motion  through 
a  link  connection  from  the  arm  or  the  main  operating  shaft  that 
give  the  motion  to  the  main  stoker  plunger.  The  coal  from  the 
tender  drops  through  the  opening  in  the  floor  in  front  of  this 
loader  and  crusher  and  is  discharged  into  a  trough  about  g]/i 
in.  in  depth  ami  i8  in.  wide.  Over  this  is  a  reciprocating 
frame  carrying  a  series  of  hinged  fingers,  arranged  to  have 
free  movement  forward  of  the  vertical  position,  but  prevented 
from  moving  back  of  it.  As  this  frame  reciprocates,  being  con- 
nected through  links  to  the  same  arm  that  operates  the  loader, 
the  fingers  slide  over  the  top  of  the  coal  on  the  backward  stroke 
and  dropping  down  move  the  fuel  forward  in  the  trough  on 
the  forward  stroke,  eventually  discharging  it  in  front  of  the 
main  stoker  plunger,  which  working  in  unison  with  them  is  in 
proper  position  to  receive  the  charge  and  on  the  return  stroke 
to  force  it  into  the  trough.  Although  there  are  two  troughs 
and  plungers,  there  is  but  a  single  conveyor,  the  discharge  be- 
ing arranged  so  that  half  of  the  coal  brought  up  drops  in  front 
of  either  plunger.  - 
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The  conveyor  while  secured  to  the  locomotive  to  prevent  any 
movement  in  its  relative  position  to  the  stoker  is  really  a  ten- 
der appliance  and  it  is  carried  on  the  tender  by  means  of  a  sup- 
port arranged  to  give  free  movement  in  both  the  horizontal  and 
\-ertical  planes  while  at  the  same  time  maintaining  its  position 
in  the  proper  relation  with  the  loader.  This  is  arranged  by 
supporting  the  trough  at  a  point  about  one-third  the  distance 
from  the  back  end  by  trunnions  resting  in  a  casting,  which  is 
secured  by  means  of  a  pivot  lo  the  tender  frame  at  a  point 
about  12  in.  back  of  the  conveyor  support.  The  motion  for 
the  reciprocating  fingers  is  arranged  through  a  series  of  links 
so  that  the  relative  position  of  the  engine  and  tender  does  not 
affect  it. 

Providing  for  a  possible  failure  of  the  conveyor  apparatus 
there  are  two  small  hoppers  extending  slightly  above  the  deck 
level  discharging  in  front  of  the  main  stoker  plungers,  through 
which  coal  can  be  shoveled  and  handled  by  the  stoker  in  the 
regular  manner. 

In  operation,  the  coal,  crowded  into  the  trough  by  means  of 
the  main  plunger  and  carried  forward  and  upward  by  the  auxil- 
iary plungers,  rises  up  and  flows  over  the  edges  of  the  trough 
onto  the  grates  at   either   side.     While   there  is  a   slight   ridge 
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along  the  top  of  the  troughs  when  in  operation  it  is  not  as 
noticeable  as  might  be  expected,  since  the  motion  of  the  en- 
gine and  the  incline  of  the  side  of  the  trough  tends  to  keep 
the  fuel  bed  fairly  level.  The  total  air  supply  is,  of  course, 
obtained  through  the  grates,  but  it  is  found  that  the  air  works 
its  way  through  the  coal  on  top  of  the  trough,  giving  active 
combustion  throughout  the  whole  grate  area.  While  it  is  t'OS- 
sible  to  discover  by  means  of  a  colored  glass  that  combustion  is 
not  quite  as  rapid  in  the  center  over  each  trough  there  is  no 
noticeable  difference  with  the  naked  eye,  and  so  far  as  area 
for  combustion  is  concerned  there  is  no  loss  by  the  introduc- 
tion of  the  troughs.  The  reduction  of  the  grate  area  might  be 
expected  to  have  an  effect  upon  the  air  supply,  but  when  it  is 
remembered  that  in  the  ordinary  construction  there  is  generally 
a  vacuum  in  the  ash  pan  it  will  be  seen  that  if  proper  openings 
in  the  pan  are  provided  the  openings  in  the  grate  will  be  more 
than  sufTicient.  As  a  matter  of  fact,  in  practice  and  by  tests  it 
has  been  found  that  the  introduction  of  the  troughs  has  not 
interfered  with  a  sufficient  supply  of  air  through  the  grates. 

In  starting,  a  fire  is  built  in  the  same  manner  as  with  a  loco- 
motive without  a  stoker  until  sufficient  steam  pressure  has  been 
raised  to  operate  the  stoker  engine.  As  soon  as  this  is  attained 
the  stoker  is  started  and  is  used  for  building  up  the  fire  in 
the  roundhouse  and  continues  in  service  until  the  end  of  the  run. 
The  grates  are  shaken  on  the  road  in  the  same  manner  as  with- 
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out  the  stoker  and  fires  arc  cleaned  through  dump  grates  in  the 
front  as  usual. 

It  is  occasionally  necessary  to  use  the  hook  in  order  to  level 
off  the  fire  the  same  as  is  done  with  hand  firing.  Carefully 
kept  records  show  that  the  hook  is  used  as  often  with  the  stoker 
as   without,   when    run   of   mine   coal   is   in   use.   but   when   coal 


February  there  were  but  nine  trips  of  less  than  100  per  cent.,  all  of  these 
but  one  being  over  90  per  cent,  stoker  work,  the  cause  of  failure  being  poor 
coal  and  a  slight  uneven  distribution,  and  in  one  case  the  crusher  clogged 
and  a  70  per  cent,  trip  occurred.  Beginning  with  the  8th  of  February 
there  were  a  long  series  of  98  and  99  per  cent,  trips  on  account  of  the  fire 
being  light  at  the  door.  Aoout  the  Itt  of  April  slight  trouble  developed 
with  the  stoker  mechanism,  giving  two  or  three  poor  trips. 


STOKER     ENGINE     USING     A     9^2-IN.     AIR    PUMP    HEAD    AND    VALVE    GEAR. 


having  a  large  percentage  of  slack  is  tired  it  is  necessary  to 
hook  the  fire  more  .frequently  than  when  firing  the  same  fuel 
by  hand.  While  the  hook  is  being  used  there  is  more  or  less 
smoke  thrown  off,  but  at  other  times  the  combustion  is  prac- 
tically smokeless. 

As  an  example  of  the  results  being  obtained  in  service  with 
the  stoker  the  accompanying  table,  showing  a  number  of  recent 
trips  of   locomotives   fitted   with   it,  are   given. 


LOCOMOTU'E  No.  7395.  Beginning  with  the  5th  of  December  the 
stoker  on  this  engine  gave  practically  perfect  service  up  to  January  6th. 
In  one  case  the  stoker  engine  broke  down,  giving  a  60  per  cent,  trip;  in 
another  case  a  75  per  cent,  trip  was  caused  by  the  stoker  engine  not  being 
lubricated.  On  January  9th  the  stoker  broke  down,  giving  a  25  per  cent, 
trip,  and  on  the  13th  the  stoker  engine  stuck,  giving  a  10  per  cent.  trip. 
Following  this,  however,  the  perfect  trips  were  continuous  up  to  the  19th, 
when  poor  coal  caused  two  bad  trips,  but  from  that  time  to  tlie  4th  of 
April   the   record   is  perfect. 

LOCOMOTIVE   No.    8462.      From   the   time    the   stoker    was   installed   on 


I^ocomotive  number.. 
Class 


Dates.  1910  and  1911 

Total  number   of    separate   trips.. 

Total  mileage  wUh  train 

Average  mileage  per  trip 

ATcrage  tonr'age  per  trip 

Average  speed.    M.  P.  H 

No.  times  fire-hooked,  average  per  lOO'.o  trips- 
No.  times  urates  shaken,  average  per  100%  trips.. 

No.  of  trips  with  100%  stoker  wort  

No    of  trips  with  stoker  work  of  over  90%...... 

No.  of  trips  with  stoker  work  from  50%  to  90% 

No.  of  trips  with  stoker  work  less  than  50% 

Averaee  per  cent-  stoker  work 


An  investigation  of  the  detailed  daily  reports  showing  the  causes  of  less 
than  100  per  cent,  stoker  work  from  which  the  above  table  was  made  up, 
reveals  the   following  general  information: 

LOCOMOTIVE  No.  8310.  This  engine  was  the  first  to  be  equipped  with 
a  new  No.  14  stoker,  and  as  might  be  expected  for  the  first  few  trips  con- 
siderable difficulty  was  encountered.  The  first  trip  gave  but  7  per  cent, 
stoker  work  on  account  of  coal  packing  solid  in  front  of  the  ram.  The 
next  trip  was  77  per  cent,  stoker  work,  and  the  following  day  was  a  100 
per  cent.  trip.  On  the  fourth  trip  a  pin  was  lost  out  of  the  conveyor, 
giving  a  42  per  cent.  trip.  The  next  one  was  a  70  per  cent,  trip  on 
account  of  imperfect  distribution  because  of  clinkered  coal.  Following  this 
trouble  was  encountered  on  the  next  two  trips  by  the  troughs  choking  up 
01  the  crusher  clogging.  On  the  next  day  there  was  a  100  per  cent,  trip, 
and  on  the  next  one  poor  coal  and  a  clinkered  fire  gave  a  40  per  cent.  trip. 
From  that  time  on  for  practically  a  month  the  operation  was  almost  per- 
fect, a  little  difficulty  being  encountered  occasionally  with  poor  coal,  giving 
a  clinkered  fire,  necessitating  some  hand  firing.  Following  this,  clinkered 
fire  gave  more  and  more  trouble  and  experiments  were  carried  on  to  over- 
come it.  In  fact  this  difficulty  continued  for  two  or  three  months,  during 
which  time  there  was  only  an  occasional  100  per  cenr.  trip,  but  many  of 
nearly  100  per  cent.,  the  clinkered  condition  of  the  fire  requiring  a  little 
hand  firing  but  the  stoker  doing  practically  all  the  work.  About  the  be- 
ginning of  February  conditions  improved  and  100  per  cent,  trips  became 
very  frequent.  Trouble  with  the  stoker  mechanism  on  this  locomotive 
throughout   have  been  very  slight. 

LOCOMOTIVE  No.  9383.  This  engine  was  equipped  on  the  14th  of 
October  and  gave  very  good  results  right  from  the  start.  On  the  fifth  trip 
hand  firing  was  resorted  to  on  account  of  the  conveyor  saddle  breaking. 
The  following  four  or  five  trips  gave  some  trouble  with  clinkered  coal, 
which    was   soon    corrected,    and    from    the    8th    of    November    to    the    8th    of 


November  2nd,  very  successful  results  were  obtained  up  to  the  ITtli,  wheu 
one  of  the  auxiliary  plungers  stalled,  putting  the  stoker  out  of  commission 
for  that  trip.  After  this  was  repaired  the  record  is  very  satisfactory  up  to 
December  19th,  when  a  29  per  cent,  trip  occurred  for  some  reason  not 
quoted  in  detail.  The  average  steam  pressure  on  this  trip  was  but  183  lbs. 
One  hundred  per  cent,  trips  then  followed  up  to  the  £Stli,  when  the  crusher 
opening  became  choked  up  and  an  8  per  cent,  trip  followed.  For  the  next 
thirty  days  more  or  less  trouble  was  incurred  by  poor  coal,  principally  be- 
cause of  it  being  very  fine,  and  a  number  of  trips  of  50  per  cent,  or  less 
are  recorded.  The  only  trouble  with  the  stoker  mechanism  was  in  connec- 
tion with  the  steam  cylinder.  Following  the  13th  of  February  there  was 
one  occasion  where  one  of  the  rams  gave  trouble,  and  some  trouble  with 
lubricating  the  steam  cylinder.  On  March  22  a  stoker  engine  piston  broke, 
and  on  the  31st  two  rams  stuck  fast  in  the  troughs. 

LOCOMOTIVE  No.  8557.  The  stoker  on  this  engine,  which  was  applied 
on  the  3rd  of  January,  gave  comparatively  few  100  per  cent,  trips,  prin- 
cipally on  account  of  poor  coal,  although  the  mechanism  itself  was  subject 
to  a  number  of  accidents,  some  of  these  enumerated  being:  broken  crusher 
stud,  crusher  choked,  connector  bolt  loose,  stoker  engine  piston  head  loose, 
stoker  engine  out  of  order,  stoker  stalled,  large  lump  caught  in  crusher, 
main  stoker  shaft  key  lost,  and  slack  coal  stalled  conveyor.  The  average 
percentage  of  stoker  work  on  this  engine  for  the  seveniy-si.x  trips  recorded 
is   but   85   per   cent. 

The  following  two  engines,  one  of  which  was  equipped  on  the  24th  of 
January  and  the  other  on  the  28th  of  February,  have  given  very  excellent 
results  up  to  date.  The  difficulties  that  have  occurred  nave  been  principally 
due  to  clinkering  and  fine  coal. 

The  record  of  these  seven  engines,  covering  773  separate  trips,  and  mile- 
age with  train  of  about  50,000  miles,  gives  an  average  per  cent,  of  stoker 
work  of  92.1  and  a  percentage  of  perfect  trips  of  67  per  cent. 


Locomotive  Terminal  at  East  Clinton,  111. 


CHICAGO    &    NORTHWESTERN    RAILWAY. 


IN    CONNECTION    WITH    THE    LARGE    YARDS    ON    THE    EASTERN    SIDE    OK    THE    MISSISSIPPI    RI\ER    OPPO- 
SITE TO  CLINTON,    lA..   WHICH  THE  CHICAGO  &   NORTHWESTERN     RAILWAY     HAS     RECENTLY     CON- 
STRUCTED,   A    LOCOMOTIVE    TERMINAL    FOR  FREIGHT    ENGINES,    CONSISTING    OF    A    FIFTY- 
EIGHT    STALL    ROUNDHOUSE    AND    AUXILIARIES    TO     SUIT,     IMS     BEEN     BUILT. 


Ill  1900  the  Chicago  &  Northwestern  Railway  erected  at  Clin- 
ton, la.,  a  new  50  stall  roundhouse,  replacing  an  older  and  sim- 
ilar structure  at  the  same  point,*  the  layout  being  so  planned 
as  to  provide  for  another  roundhouse  of  the  same  size  when 
needed.  Since  that  time,  of  course,  traffic  has  greatly  increased 
and  necessarily  the  number  of  cars  handled  has  increased  more 
rapidly  than  the  number  of  locomotives,  and  when  it  was  found 
imperative  to  greatly  enlarge  the  existing  yards  the  decision  was 
made  to  build  entirely  new  yards  across  the  river  from  ihe 
present  terminal  and  transfer  all  freight  traffic  to  that  point, 
therefore  the  original  plan  at  Clinton  has  not  been  carried  out 
and  an  entirely  new  locomotive  terminal  has  been   constructed 


engines  can  be  run  around  those  that  may  be  on  the  pit  and 
brought  into  the  house  more  quickly.  A  branch  from  the  south- 
erly track,  being  taken  off  between  the  coal  chute  and  cinder 
pit,  permits  a  reverse  movement  eastward  for  engines  going 
to  that  end  of  the  yard.  The  water  cranes  are  located  about 
midway  between  the  coaling  station  and  cinder  pit  and  all  sand- 
ing is  done  at  the  sand  tower  just  before  going  on  to  the  turn- 
table 

Other  buildings  in  connection  with  the  terminal  consist  of 
a  large  structure  100  x  no  ft.,  which  houses  the  machine  shop, 
the  blacksmith  shop  and  powerhouse:  it  is  located  just  to  the 
east  of  the  roundhouse.     Adjoining  this  is  a  small  brick  build- 
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m  connection  with  the  new  yards  and  at  this  point  all  freight 
engines  will  be  taken  care  of,  leaving  the  present  50  stall  house 
for  passenger   service   only. 

For  the  purpose  of  facilitating  the  movement  of  locomotives 
as  much  as  possible  the  new  terminal  has  been  located  at  a  con- 
venient point  near  the  center  of  the  yards,  so  that  locomotives 
going  to  or  coming  from  the  roundhouse  will  require  a  mini 
mum  amount  of  switching  and  a  minimum  distance  to  travel. 
It  is  planned  to  have  all  nicoming  and  outgoing  engines  han- 
dled from  the  western  side  of  the  roundhouse,  although  a  single 
exit  and  entrance  track  has  been  provided  on  the  eastern  side, 
being  equipped  with  a  small  ash  pit  and  water  crane.  A  study 
of  the  general  layout  will  show  that  there  are  two  tracks  coming 
from  the  yard  which  branch  into  four  tracks  before  reach'ng 
the  coal  chute,  on  any  one  of  which  coal  can  be  taken.  These 
four  tracks  continue  over  the  cinder  pit  and  then  combine  into 
two  tracks,  which  are  continued  to  the  turntable.  The  two 
inner  tracks  of  the  four  are  intended  for  incoming  engines  and 
are  served  by  cinder  pits  102  ft.  in  length.  The  outer  two  tracks 
are  intended  for  outgoing  engines  and  have  a  small  cinder  pit, 
being  an  extension  at  the  side  of  the  longer  one,  arranged  as 
is  shown  in  the  plan.  Crossovers  are  provided  between  the 
first  and  second  and  third  and   fourth   tracks,   so  that  incoming 


*  See  Americ.\n   Engineer  and  Railroad  Journal,   Tanuary,   1001,   p.  25. 


ing  containing  the  engineers'  and  firemen's  rest  and  wash  rooms, 
foremen's  office,  etc.  On  the  other  side  of  the  roundhouse  is 
the  store  and  oilhouse,  in  separate  buildings,  and  beyond  are 
tracks  for  car  repairs,  with  a  small  shop  for  wheel  and  black- 
smith work.  The  whole  terminal  is  well  grouped,  the  total  dis- 
tance from  the  coaling  station  to  the  powerhouse  being  but  about 
1,200  feet. 

Roundhouse. 

The  roundhouse  measures  90  ft.  between  walls  and  the  inner 
circle  has  a  radius  of  about  129  ft.  The  58  stalls  in  the  house, 
with  the  two  entrance  tracks,  give  an  angle  between  tracks  of 
6  degs.  Since  the  turntable  is  80  ft.  in  diameter  this  requires 
the  use  of  frogs  around  the  turntable  circle.  The  distance 
between  the  center  of  the  tracks  at  the  outer  wall  is  22  ft.  ii}4 
in.  and  at  the  inner  wall  13  ft.  6  in.  The  house  is  divided  into 
five  sections  by  four  fire  walls,  giving  three  sections  with  12 
tracks  each  and  two  with  11  tracks.  Doors  are  provided  in  the 
fire  walls   at  both   the  outer  and  inner  circle. 

Following  the  standards  of  the  company  for  roundhouses, 
the  building  consists  of  a  concrete  foundation  carried  up  to 
the  level  of  the  window  sills  mc'.  a  brick  outer  circle  and  end 
walls  above  the  window  sills,  with  a  simple  design  of  wooden 
roof.  The  distance  from  the  floor  to  the  underside  of  the  roof 
timbers  at  the  outer  wall  is  about   19  ft  and  from  this  point  the 
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roof  slopes  upward  at  an  angle  of  about  ^  of  an  inch  to  the 
foot  for  a  distance  of  55  ft.,  where  a  series  of  vertical  windows 
are  inserted  and  a  drop  of  about  s  ft.  is  made  when  it  slopes 
downward  to  the  inner  circle,  giving  a  distance  of  about  17  ft. 
from  the  bottom  of  the  roof  timbers  to  the  rail  at  the  doors. 
This  type  of  roof  and  general  arrangement  has  been  found  to 
be  entirely  satisfactory  in  giving  good  ventilation  and  lighting. 
The  smoke  jacks  are  located  nbout  16  ft.  from  the  outer  wall 
and  do  not  provide  an  opening  for  ventilation  around  the  out- 
side of  the  vertical  pipe.  They  are  carried  up  about  6  ft.  above 
the  roof  level  and  provided  with  hoods  and  dampers,  as  is 
shown  in  the  illustration.  The  roof  is  covered  with  a  four-ply 
composition  tar  and  gravel  roofing  and  the  gutters  are  arranged 
to  drain  through  down  spouts  on  the  inside  of  the  house  at 
the  inner  circle  and  outside  of  the  walls  at  the  outer  circle.  The 
vertical  sash  in  the  roof  is  hinged  to  swing  outward. 

An  inspection  of  the  illustrations  show  that  the  window  a.''ea 
while  carried  to  a  good  height  is  not  as  large  as  has  been  cus- 


tomary in  other  terminals  or  as  would  have  been  easily  pos- 
sible. There  are  two  narrow  windows  opposite  eacli  pit  in  the 
outer  circle  and  about  one-tliird  of  each  door  is  given  up  to 
lighting  area,  this  in  connection  with  the  four  swinging  sash  in 
the  roof,  about  4  ft.  in  height,  constitutes  the  whole  natural 
lighting  area,  giving  a  total  of   134  sq.   ft.  per  pit. 

Transit  board  smoke  jacks,  with  an  opening  at  the  bottom  of 
4  ft.  4  in.  X  10  ft.,  narrowing  up  to  a  cylindrical  section  3  ft. 
4  in.  in  diameter,  are  installed  over  each  pit.  With  the  ordi- 
nary consolidation  locomotive  when  its  stack  is  under  the  center 
of  the  jack  the  pilot  will  be  about  yYi  ft.  from  the  wall.  These 
smoke  jacks  are  arranged  with  16  in.  wings  extending  down  on 
the  sides,  the  ends  being  16  ft.  above  the  rail.  They  are  sup- 
ported directly  from  the  roof  timbers  without  any  special  con- 
struction. 

One  of  the  illustrations  shows  cross  sections  of  the  pits,  which 
are  of  concrete  12  in.  thick  at  the  bottom  and  2  ft.  thick  at  the 
sides,  liaving  a  slope,  relative  to  the  rail  level,  of  8  in.  in  their 
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length  of  6i  ft.  10  in.  Fliey  drain  toward  the 
inner  circle,  there  being  a  deep  concrete  sump 
covered  with  a  cast  iron  grating  at  the  inner 
end  of  each  pit.  The  depth  at  the  front  is  2 
ft.  10^  in.  from  the  top  of  the  rail.  The 
rail  itself,  and  in  fact  the  whole  floor  of  the 
roundhouse,  has  a  slope  toward  the  inner 
circle  of  about  5  in.  in  its  length,  this  grade 
being  continued  to  the  turntable  pit.  The  pit 
rails  are  carried  on  sections  of  oak  ties  spaced 
with  18  in.  centers  embedded  in  the  concrete, 
which  is  carried  up  flush  with  the  top  of  these 
ties  and  capped  by  two  5  x  8  in.  jacking 
planks  on  the  outside  of  each  rail. 

Healing    System.  —  Hot    air    is    used     for 
heating,    the    same    as    was    installed    in    the 
roundhouse   built   eleven   years   ago,   although 
in    that    case    the    ducts    were    carried    over- 
head  and   in   the   present   case  they   are  built 
of  concrete  around  the  inner  ends  of  the  pits. 
In   an   addition   on   the   outside   of   the   house   opposite   the   en- 
trance track,  which  measures  40  ft.  x  56  ft.  6  in.,  are  installed 
a  duplicate  set  of  Sturtevant  fans  with  coils,  each  being  driven 
by  a  75  h.p.  G.  E.  induction  motor.     Each  fan  discharges  into 
a  conduit  measuring  70  by  84  in.,  which  serve  one-half  of  the 
house.     These   conduits   grow   smaller   in   size   until  at   the  end 
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INTERIOR  OF  ROUNDHOUSE. 

they  measure  48  in.  x  48  in.  in  section.  Between  each  alternate 
pair  of  pits  is  carried  oflf  a  section  30  x  24  in.  which  branches 
out  and  discharges  through  t%vo  18  in.  openings  fitted  with  damp- 
ers along  one  side  of  each  pit.  Large  dampers  are,  of  course, 
fitted  in  the  main  conduits  near  the  fans,  and  the  coils  are 
arranged  in  groups  so  that  the  necessary  amount  of  heating 
surface  can  be  employed  without  waste.  Exhaust  steam  is  suf- 
ficient for  ordinary  purposes.  The  matter  of  drainage  of  tnis 
hot  air  conduit  has  been  carefully  considered  and  the  whole 
heating  system  is  reported  to  be  very  satisfactory.  The  top  of 
the  conduit  forms  a  concrete  walk  around  the  inner  circle  and 
doors  are  cut  in  the  fire  wall  so  that  this  passage  can  be 
freely  used. 

Lighting. — Artificial  lighting  is  entirely  by  incandescent  lamps 
which  are  carried  from  the  roof  timbers,  the  wiring  being  car- 
ried in  iron  conduits  and  each  group  of  lights  between  pits 
being  controlled  by  a  switch  on  the  outer  wall. 

In  the  section  of  the  house  nearest  the  machine  shop  there 
are  two  drop  pits,  one  for  driving  wheels,  serving  two  pits,  and 
the  other  for  truck  wheels,  serving  the  next  two  pits.  The 
driver  pit  is  7  ft.  10  in.  in  width  and  is  provided  with  a  tele- 
scopic air  jack. 

The  floor  is  of  paving  brick  laid  on  the  sand,  being  well 
crowned  to  drain  into  each  pit.  The  end  of  the  pit  rails  arc 
not  provided  with   stops. 

Benches  for  workmen  are  located  along  the  outer  wall  wher- 
ever necessary. 


GENERAL   VIEW    AT   EAST   CLINTON    SHOWING   CHARACTER   OF      STRUCTURES. 

Boiler  ll'asliing  System. — The  hot  water  boiler  washing  and 
changing  system  installed  by  the  National  Boiler  Washing  Co. 
of  Chicago  is  its  standard  apparatus.  The  pipes  are  carried 
around  the  center  of  the  house  from  the  roof  timbers,  the  con- 
nections coming  down  on  the  center  posts  between  each  alternate 
pit.  The  pumps  and  tanks  are  located  in  a  small  addition  just 
outside  of  the  roundhouse  wall,  adjacent  to  the  power  house. 
This  system  and  arrangement  has  been  fully  illustrated  and 
described   in    these   columns.* 

An  80  ft.  turntable  equipped  with  an  electric  tractor  has  been 
provided.  The  turntable  was  built  by  the  American  Bridge 
Company  and  the  tractor  was  furnished  by  George  B.  Nichols 
&  Bro.  The  walls  of  the  pit  are  of  concrete,  but  the  bottom  is 
not  paved,  since  the  sandy  soil  in  that  locality  gives  good  drain- 
age and  requires  no  covering.  The  electric  circuit  is  carried 
through  an  underground  conduit  to  a  commutator  at  the  center 
pin. 

Cinder  Pit. 
The  standard  cinder  pit  of  the  Chicago  &  Northwestern  R.iil- 
way  has  been  installed  at  Clinton.  In  this  case  it  consists  of 
two  pits  102  ft.  long,  with  a  depressed  track  between  them,  and 
uvo  short  pits,  23}^  ft.  in  length,  for  dumping  the  ash  pans  of 
outgoing  locomotives.  The  pits  are  constructed  of  concrete 
with  the  outside  rail  resting  on  the  wall  and  the  inner  one  be- 
nig  supported  on  a  steel  girder  resting  on  cast  iron  chairs  on  a 
concrete  foundation  located  at  about  13  ft.  centers.  The  steel 
girder  carrying  this  rail  consists  of  two  15  in.  channels  set  ti}i 
in.  apart,  the  rail  being  supported  upon  a  6  x  4  in.  angle  riveted 
to  one  of  the  channels,  this  in  turn  being  reinforced  by  a  5  x 
3'/2  in.  angle  secured  to  the  other  channel.  The  bottom  of  the 
rail  is  2j^  in.  below  the  top  of  the  channels,  the  space  between- 
being  filled  with  asphalt  mixture,  and  the  rail  is  held  in  place 
by  malleable  iron  clips  arranged  as  is  shown  in  the  illustration. 


*  See  American  Engineer,  Dec,  1910,  page  469. 
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The  stitteiiing  and  spacing  bars  between  the  two  rails  are  pro- 
tected by  a  3  in.  cast  iron  pipe.  The  depressed  track  is  set  at 
13  ft.  centers  from  the  cinder  pit  track,  which  gives  a  wide 
platform  for  the  shovelers.  The  floor  of  the  pit  is  of  brick 
resting  on  concrete  The  concrete  construction  and  general  ar- 
rangement of  the  pits  is  clearly  shown  in  one  of   the   ilkistra- 


cated  five  150  h.p.  fire  tube  boilers  carrying  a  working  pressure 
of  125  lbs.  The  draft  is  furnished  by  a  brick  stack  125  ft.  in 
height.  The  engine  room  contains  two  alternating  current  gen- 
erators, each  driven  by  a  Russell  20  x  20  in.  single  cylinder 
engine.  The  generators  have  a  capacity  of.  250  k.w.  each.  A 
duplex  air  compressor  is  also  provided  in  the  same  quarters. 
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tions.     A  brick  building    14  ft.  square  is  provided  near  the  pits 
for  the  use  of  the  men. 

Shops  and  Powerhouse. 

The  building  containing  the  powerhouse  and  shops  is  a  brick 
structure  with  steel  roof  trusses  and  tile  roof  and  conforming 
in  its  excellent  exterior  appearance  with  the  roundhouse  and 
other  buildings.  Tlic  small  machine  shop  occupies  a  space  of 
about  50  X  65  ft.  in  one  corner  of  this  building,  which  has  been 
provided  with  a  floor  of  creosoted  wooden  blocks.  The  tools 
are  belted  from  a  line  shaft  which  is  driven  by  a  35  h.p.  G.  E. 
induction  motor  located  in  the  engine  room  adjoining.     A  tr^ck 
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DETAIL   OF   C.    &    N.    W.    ASH    PIT. 

extends  into  the  machine  shop  from  one  of  the  pits  in  the 
roundhouse. 

At  the  present  time  there  has  been  installed  in  the  machine 
shop,  two  lathes,  a  planer,  shaper,  double  headed  boring  mill, 
drill  press,  punch  and  shear,  bolt  cutter,  hydraulic  press  and 
emery  wheel.  A  motor  driven  wheel  lathe  is  to  be  installed  in 
the  near  future. 

A  small  blacksmith  shop  has  been  provided  in  an  unused  part 
of  the  boiler  room. 

In   the  boiler   room   of   the   powerhouse   there    have   been   lo- 


CoALiNG  Station. 

As  is  mentioned  above,  the  coal  chute  is  arranged  to  serve 
four  tracks,  three  passing  miderneath  the  storage  bins  and  one 
at  the  end.  This  station  is  of  800  tons  capacity  of  the  double 
balanced  elevator  type,  built  by  Fairbanks,  Morse  &  CompJiny. 
Tlie  conveying  apparatus  is  in  duplicate  and  is  arranged  to  both 
elevate  and  transport  horizontally.  '1  he  conveyors  are  driven 
by  a  20  h.p.  induction  motor. 

Water  Supply. 

The  water  supply  is  taken  from  the  Mississipii  River,  on  the 
banks  of  which  are  tw'o  three-plunger  vertical  pumps,  each  driven 
by  25  h.p.  induction  motors,  discharging  into  a  large  steel  tank 
of  150.000  gallons  capacity,  which  furnishes  the  pressure  and 
storage   for  the  whole  terminal. 


SUPERHEATERS   ON   LONDON  &  NORTHWESTERN 
RAILWAY. 

On  page  loi  of  the  March  issue  of  this  journal,  the  experi- 
ments which  the  London  &  Northwestern  Railway  were  mak- 
ing with  superheaters  were  mentioned  as  being  one  of  the  most 
thorough  and  important  tests  of  this  kind  that  had  ever  taken 
place.  It  was  there  stated  that  the  superheater  being  used  was 
very  similar  to  the  Schmidt.  W'e  have  been  informed  that  this 
superheater  was  actually  of  the  Schmidt  design  and  the  results 
of  these  tests  have  been  such  as  to  lead  the  London  &  North 
western  Railway  to  order  100  superheaters  from  the  Schmidt 
Company  for  iinmediate  application. 


The  Next  Annual  Convention  of  the  International  Master 
Boiler  Makers'  Association  will  be  held  at  Omaha,  Neb.,  O'l 
May  23,  24,  25  and  26.  The  Rome  hotel  has  been  chosen  as 
official  headquarters.  H.  D.  Vought,  95  Liberty  street.  New 
York,   is  secretary. 

The  Eighth  Annual  Convention  of  the  Railway  Storekeep 
ers'  Association  will  be  held  at  Hotel  Pfister,  Milwaukee,  Wis., 
May  22,  23  and  24,   igii.     Correspondence  and  inquiries  should 
be  addressed  to  J.  P.   Murphy,  secretary-treasurer.  Box  C,  Col 
lingwood.  O. 
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JIG  FOR  SETTING  ECCENTRICS 


AMKUUAN     LOCUMOTIXK    CO. 


The  location  nnd  subsequent  cutting  in  tlie  axle  of  eccentric 
keyways  in  connection  with  engines  equipped  with  the  Stephen- 
son link  motion  has  always  been  a  very  troublesome  operation, 
and  one  which  has  uniformly  constituted  the  source  of  much 
delay  in  the  erecting  shop.  Under  the  plan  generally  followed 
the  wheels  are  transferred  to  that  department  with  the  eccen- 
trics merely  tightened  in  appro.\imately  their  correct  position 
by  tlie   set   screws,  and  the  kcyw.'iys  arc   nut   laid  out  mitil  the 


In  some  instances  twenty  engines  of  uniform  design  may  be 
erected  simultaneously  and  the  inconvenience  to  the  erecting 
department  in  removing  eighty  eccentric*,  cutting  an  equal 
number  of  keyways  and  reassembling  the  parts  may  be  imag- 
ined. It  may  be  also  well  to  recall  that  no  matter  how  exten- 
sive such  an  erecting  department  may  be,  there  is  usually  only 
one  valve  setting  gang  available  for  the  work. 

Probably  the  most  effective  device  for  properly  locating  cccer- 
trics  in  the  machine  sho^is  that  herein  illustrated.  It  is  in  daily 
use  at  the  Cooke  Works  of  the  American  Locomotive  Company, 
in  Paterson,  N.  J.,  and  the  results  attained  arc  truly  remarkable. 
On  one  occasion  a  record  was  kept  of  eccentrics  located  on  fifty 


AN    INGENIOUS    DEVICE    FOK    LOCATING    ECCENTRIC    KEYWAYS. 


valve  setting  procedure  is  finally  complete  This,  of  course, 
implies  that  the  axle  must  be  drilled  and  chipped  in  very  narrow 
confines  under  the  locomotive  in  which  to  work,  and  in  view  of 
the  obstacles  in  the  way  which  need  not  be  enumerated,  fifteen 
hours  is  not  considered  ordinarily  as  an  excessive  length  of  time 
to  devote  to  the  job. 

This  time-honored  method,  however,  laborious  as  it  may  be, 
has  the  merit  of  insuring  absolute  correctness  in  the  setting  of 
the  eccentrics  and  immunity  from  "lipped"  or  offset  keys,  the 
latter  being  a  very  important  consideration  now  that  the  eccen- 
trics have  become  so  heavy  and  the  shearing  stress  on  the  key 
has  greatly  increased.  It  is  for  the  sake  of  securing  this  ex- 
actness in  location  that  the  plan  of  keying  on  the  eccentrics  as 
the  last  detail  in  valve  setting  has  been  so  long  adhered  to, 
and  despite  the  fact  that  many  ingenious  means  have  been 
devised  to  locate  them  before  the  wheels  go  under  the  engine 
they  have  not  been  received  with  any  particular  favor  because 
of  the  liability  to  error  which  all  of  them  embody  in  varying 
degrees. 

Railroad  repair  shops  in  practically  every  instance  follow  the 
old  plan,  and  as  main  axle  renewals  are  comparatively  infre- 
quent in  locomotive  maintenance,  these  shops  are  not  greatly 
embarrassed  by  delay,  notwithstanding  the  cumbersome  nature 
of  the  work.  In  the  instance  of  the  locomotive  builders,  how- 
ever, the  matter  assumes  a  much  more  serious  phase,  and  it 
becomes  almost  imperative  that  the  wheels  should  leave  the 
machine  shop  with  eccentrics  mounted  and  keyed  on  the  axle, 
and  with  their  straps  applied  ready  for  the  blades. 


engines,  and  in  this  total,  representing  200  kcyway.^.  it  was 
necessary  to  offset  only  one  key,  and  that  but  one-sixteenth  of 
an  inch. 

Although  one  of  the  least  known  of  the  American  Locomo- 
tive Company's  various  branches,  the  Cooke  Works  has  in  the 
past  numbered  some  of  the  most  resourceful  mechanics  on  its 
roster  that  the  country  has  produced.  It  was  famous  a  decade 
ago  for  the  labor-saving  devices  and  methods  for  doing  work, 
and  many  of  these  appliances  are  still  in  use,  notwithstanding 
the  radical  transformation  in  power  which  has  characterized 
the  intervening  period.  It  is  believed  that  the  first  set  of 
eccentrics  were  keyed  on  in  thi<-,  plant  without  the  preliminary 
of  valve-setting.  This  was  in  the  instance  of  an  engine  with 
24  in.  stroke,  5  in.  maximum  valve  travel,  54  '"■  outside  lap,  % 
lead,  and  with  both  rocker  arms  the  same  length,  which  latter 
was  universal  practice  at  that  time.  These  eccentrics  were  set 
merely  by  measurement,  the  wheels  being  placed  on  the  forward 
center  for  the  side  being  worked  on,  and  the  forward  motion 
eccentric  advanced  from  its  right  angle  position  with  the  pin 
a  distance  equal  to  the  sum  of  the  lap  and  lead.  The  success 
which  extended  this  departure  from  the  former  time-honored 
method  resulted  in  the  development  of  the  elaborate  jig  for 
setting  eccentrics  which  is  now  in  use  at  that  plant. 

It  will  be  noted  from  the  illustrations  that  the  device  prac- 
tically reproduces  all  conditions  on  the  locomotive  to  which  the 
wheels  are  to  be  applied.  To  this  end  it  is  made  adjustable  in 
every    detail,    which    will    be    observed    in    connection    with    tl'( 
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drawing  of  the  rocker  arm  and  ihe  eccentric  rod.  The  wheels 
are  placed  by  the  crane  on  the  supporting  blocks  and  the  coun- 
terweights properly  balanced  to  permit  easy  turning.  Thf 
eccentrics,  of  course,  are  temporarily  secured  in  approximately 


the  correct  position  and  the  wheel  centers  are  marked  on  the 
long  slide  index  which  may  be  chalked  for  ready  reference.  The 
prints  of  the  motion  indicate  the  amount  of  lap  and  lead  de- 
sired, and  all  can  be  faithfully  reproduced  in  the  jig  by  means 


GENERAL    ARRANGEMENT    OF    ECCENTRIC    SETTING    DEVICE. 


of  trams.  The  general  procedure  is  so  similar  to  actual  valve 
setting  on  the  locomotive  that  no  extended  description  is  nec- 
essary. 

The  contrivance  is  thoroughly  practical,  and  is  of  inestimable 
value  in  cases  where  a  long  run  of  this  particular  work  is  in 
order.  It  restricts  the  erecting  shop  valve  setting  to  the  mere 
adjustment  of  the  eccentric  rods,  and  the  cutting  of  the  keyways 
is  resolved  into  a  very  simple  matter  through  their  accessibility 
with  the  wheels  on  the  floor  of  the  shop.  While  wheels  are  in 
the  jig  the  entire  manipulation  of  the  latter  can  be  effected  by 
a  single  operator. 


ADJUSTABLE     ROCKER     AND     ECCENTRIC     ROD. 


Vandalia  Accident  Record. — Records  just  compiled  by  the 
Vandalia  Railroad  Company  show  that  in  1908,  1909  and  1910 
not  one  passenger  out  of  a  total  of  9,800,030  carried  was  killed 
in  a  train  accident  on  that  railroad.  The  Vandalia  Railroad 
operates  923  miles  of  line,  though  it  has  in  all  1,716  miles  of 
track.  Its  passenger  trains  have  traveled  a  total  of  7,665,479 
miles  in  the  past  three  years,  carrying  330,348.935  passengers  one 
mile,  and  not  a  single  passenger  was  killed.  Counting  all  pas- 
sengers injured  in  the  three  years,  however  trivial,  there  were 
only  67. 


Maximum  Power  Locomotives   2-10-10-2   Type 


M.    II.    \\.\u:^ 


A  firactical  assiKHnniit  of  power  provides  not  only  lor  the 
selection  of  locomotives  capable  of  handling  niaxiniuni  trams 
over  the  divisions  lo  which  they  are  assigned,  lint  also  includes 
the  grouping  of  locomotives  of  a  single  class  in  order  that  the 
largest  number  of  engines  may  be  served  liy  the  smallest  number 
of   repair  parts  carried  in   stock. 

A  desired  increase  in  the  tonnage  hauled  in  single  train  units 
introduces  the  iiucstion  of  reducing  existing  grades  or  of  pro- 
viding loconuitives  of  greater  capacity  since  increasing  the  power 
by  double  heading  is  undesirable  for  many  reasons.  Not  only 
is  the  investment  in  locomotives  miduly  increased  where  double 
heading  is  resorted  to.  but  tlie  cost  of  operation  auM  the  cast 
of  maintenance  is  also  increased.  'I'lie  greater  cost  of  such 
maintenance  and  o|ieration,  as  w'ell  as  the  costs  of  grade  reduc- 
tions,  relocation   of   right   of   way   via   1  iwer   grade   routes,   etc.. 


are   being   converted  by    the   addition    of    front   units   to 
lives  of   the   _'-io-io^  tvpe   which   have   a    total   weight 


locomo- 
type  winch  have  a  total  weight  without 
tender    of   616,000   !b^. 

The  original  locomotives  were  buih  in  lyoj  by  the  Baldwin 
Locomotive  Works  and  the  front  sections  have  just  been  com- 
l)leted  by  the  same  builders  according  to  the  railway  company's 
specilications.  The  work  of  conversion  is  being  done  in  the 
company's  shops  at    Topeka. 

The  original  locomotives  are  designated  in  the  Railway  Com- 
pany's classilication  as  the  900  and  i6(X)  classes.  The  loco- 
motives of  these  classes  are  tandem  compounds  having  cylin- 
ders 19  in.  and  3J  in.  by  .^j  in.,  and  operate  under  a  steam 
pressure  of  22~,  lbs.  The  drivers  are  j"  inches  in  diameter  and 
the  tractive  effort  is  lij.fco  lbs.  Those  operating  west  of  Wins- 
low,   .\rizona,   are   in   nil   burning   service,    while   tliose   assigned 
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EVER    ni'Il.T    WITH 


point  to  the  use  of  the  Mallet  locomotive  as  a  nieaua  of  haul- 
ing large  tonnage  wiliiout  corresiHindim.',  increase  in  cost  of 
operation. 

It  has  been  demonstrated  that  locomotives  now  in  service  can 
be  converted  to  the  Mallet  type  at  comparatively  low  expense. 
This  can  be  done  by  the  addition  of  front  sections  to  existing 
locomotives,  establishnig  maximum  tractive  units  and  disposing 
of  the  old  power  without  the  loss  incident  to  scrapping  loco- 
motives which  are  still  in  good  condition,  though  too  light  for 
the  service  required  of  them.  1  he  conversion  of  the  old  vn- 
gines  has  the  further  advantage,  of  providing  greater  power 
units  which  will  still  be  served  by  the  repair  parts  already  car- 
ried in  stock  and  the  expense  of  building  new  patterns  and  in- 
troducing additional  castings  of  new  design,  is  eliminated. 

During  recent  years  a  few  railways  have  converted  some  of 
their  locomotives  to  the  Mallet  type  by  tlie  addition  of  a  frent 
unit  or  section  to  each  locomotive  converted.  This  additional 
section  has  included  a  forward  tubular  boiler  section  or  feed 
water  heater,  a  pair  of  cylinders,  a  set  of  connected  driving 
w-heels,  etc.  The  locomotives  converted  ha\e  usually  been  of 
the  consolidation  type,  though  others,  for  instance  the  Prairie 
type,  have  been  included.  The  records  of  the  locomotives  con- 
verted indicate  successful  operation  and  other  roads  are  inves- 
tigating the  practice. 

The  most  novel  undertaking  of  this  nature,  however,  has  re- 
cently been  performed  Iiy  the  Atchison,  Topeka  and  Santa  Fe 
Railway.  In  1902  the  Santa  Fe  Railway  introduced  a  2-10-2 
type  of  locomotive  f  weighing  287,240  lbs.,  having  a  tractive 
effort  of  62,800  lbs.  and  known  as  the  Santa  Fe  type.  This 
type  was  and  still  is  the  largest  and  most  powerful  locomotive 
operating  on  a  single  set  of  driving  wheels.     Xow  ten  of  these 


*MecIianical   Engineer.  -\.,  T.  i^  S.  Ry.  .System. 
■  See    American    Engineer,    (Jet..    10ti3,    page    372,   and    Nov..    1903,    page 


to    territories    east    of    tliis    point    are    equipped    to    burn    coal. 

the  Santa  Fe  (2-10-2^  type  locomotive  has  proved  very  satis- 
factory in  lieavy  freight  service,  especially  in  mountain  dis- 
tricts. Xo  ilitliculty  has  been  experienced  with  the  long  wheel 
base  and  with  trucks  at  each  end,  the  locomotive  takes  curves 
well,  both  going  forward  and  backing  up.  After  converting  ten 
of  these  locomotives  to  the  Mallet  type,  there  will  be  151  of  the 
Santa   Fe  type   still   in    service. 

For  conversion,  ten  locomotives  were  selected  which  required 
new  fireboxes  and  general  repairs.  These  were  forwarded  to 
the  shops  at  Topeka,  where  they  have  been  thoroughly  over- 
hauled and  the  necessary  changes  made  for  the  application  of  the 
front  sections.  While  making  repairs,  the  original  low  pres- 
sure cylinders  were  I)nshed  from  32  inches  to  28  inches  in  di- 
ameter to  constitute  the  high  pressure  cylinders  of  the  Mallet 
locomotive.  In  renewing  tireboxes  the  old  box  of  each  loco- 
motive was  replaced  by  a  firebox  of  the  Jacobs-Shupert  type.* 
In  applying  new  boxes  the  length  of  flues  remained  the  same, 
hut  the  firebo.x  heating  surface  was  increased  from  209  square 
feet   to  294.5   square   feet,  an   increase   of  40  per  cent. 

1  he  front  section  is  moimted  on  a  two-wheel  leading  truck 
and  ten  driving  wheels.  The  truck  is  of  tlie  same  design  as 
that  under  the  original  locomotive  and  the  driving  wheel  cen- 
ters are  arranged  at  the  same  distance  as  on  the  original  loco- 
motive. The  front  boder  section  includes  a  feed  water  heater 
106J8  in.  long,  located  next  to  th.-  smoke  arch,  and  a  superheater 
95  7/16  inches  long.  Between  the  feed  water  heater  and  the 
superheater  is  a  working  space  32  inches  long.  Access  to  this 
working  space  is  provided  by  a  manhole  in  the  shell.  Tlie  shell 
of  the  boiler  constitutes  the  shell  of  the  feed  water  heater.  The 
heater  consists  of  a  set  of  horizontal  flues  supported  by  two 
flue  sheets  which  are  riveted  to  the  boiler  shell.  Water  from 
the   branch   pipes  passes   around   these   flues,   being   heated   to   a 


399. 


'  See  American   Engineer,  Mar.,  1909,  page  106. 
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O  LBS..  .\ND  WITH  TENDER  IT  IS  850,000  I.BS.      THEY    ARE  BEING   CONVERTED  FROM    SANTA   FE    (2-10-2)    TYPE  LOCOMOTIVES     AT  THE  TOPEKA  SHOPS. 
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RTICULATED  JOINT  CONNECTION   AT  THE   HIGH   PRESSL'RE   CYLINDERS, 


CASTING   ON    THE   FRONT   FRAMES  FORMING   THE  CONNECTION   AT   THE 
ARTICULATED   JOINT. 
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METHOD    FOLLOWED    IN    BUSHING    THE   LOW    PRESSURE    CYLINDERS 

OF   THE   TANDEM    COMPOUND   TO   FORM    THE    HIGH    FRFSSURE 

CYLINDERS   OF  THE    MALLET. 


temperature  of  about  245  degrees  before  entering  the  feed  pipe 
leading'  to   tlie  boiler. 

The  su|)cTlK'atcr  is  of  ilic  Buck-Jacobs  type.*  It  consists  of 
a  single  drmn  in  which  the  shell  is  integral  with  the  shell  of 
the  boiler.  The  heads  are  riveted  to  this  shell  and  support  a 
set  of  horizontal  flues  through  which  the  gases  pass  on  their 
way  from  the  firebox  to  the  smokestack.  An  intermediate  head 
divides  the  superheater  into  two  sections,  one  in  which  satu- 
rated steam  is  superheated  before  entering  the  high  pressure 
cylinders  and  a  second,  and  larger,  section  in  which  exhaust 
steam  from  the  high  pressure  cylinders  is  reheated  before  pass- 
ing to  the  low  pressure  cylinders. 

The  boiler  portion  of  the  front  section  is  attached  to  the 
former  smoke  arch  of  the  original  locomotive  by  a  separable 
ring.  One  section  of  this  ring  is  riveted  to  the  old  smoke  arch 
and  the  other  section  is  riveted  to  the  new  shell  just  back  of 
the  superheater.  The  joint  in  the  ring  is  "V"-shaped  and  the 
two  sections  are   secured   together  by  horizontal   bolts. 

In  preparing  for  the  articulated  joint  between  the  two  sec- 
tions, the  front  frame  rails  of  the  original  locomotive  were 
cut  off  23]/^  inches  in  front  of  the  cylinders.  The  stub  ends  of 
these  rails  fit  loosely  between  the  rear  ends  of  the  frame  rails 
of  the  forward  section,  according  to  the  usual  practice  of  the 
Baldwin  Locomotive  Works  in  connecting  the  sections  of  Mal- 
let locomotives. 

The  hinge  pocket  for  the  articulated  joint  is  provided  for  by 
a  simple,  rigid  structure  beneath  the  cylinders.  A  wrought  iron 
brace  2754  inches  wide  is  bolted  to  the  frames  and  spans  the 
space  beneath  the  cylinders.  The  brace  is  flanged  at  each  end,  the 
flange  engaging  the  outside  of  eacli  frame,  so  that  side  motion 
strains  on  the  brace  are  taken  up  by  the  flanges.  The  brace  is 
secured  in  position  by  horizontal  bolts  passing  through  the 
flanges  and  the  bottom  frame  rails.  Beneath  the  brace  at  its 
center  a  casting  is  bolted  to  provide  a  bearing  for  the  lower 
end  of  the  pin  and  this  casting  carries  a  plate  on  which  the 
lower  end  of  the  pin  rests,  to  hold  it  in  position.  The  bearing 
for  the  upper  end  of  the  pin  is  provided  by  a  casting  bolted 
to  the  saddle  casting  on  the  seat  to  which  the  truck  equalizer 
fulcruni  was  formerly  secured.  This  casting  includes  a  ver- 
tical tail  which  acts  as  a  buffer  for  the  rear  end  of  the  hinge 
casting  carried  by  the  forward  section.  The  pin  support  under 
the  high  pressure  cylinders  is  shown  in  one  of  the  illustrations. 

On  the  front  section  the  hinge  casting,  or  radius  bar  crosstie, 
is  bolted  to  the  frames  in  the  usual  manner.  1  his  casting  is  so 
designed  as  to  brace  the  rear  ends  of  the  frames  securely  and 
to  extend  rearward  to  engage  the  pin  carried  by  the  structure 
beneath  the  high  pressure  cylinders.  The  details  of  design  of 
this  casting  are  also  shown  in  the  illustrations.  The  center  of 
the  pin  is  5^  inches  back  of  the  transverse  center  line  of  the 
high  pressure  cylinders.  It  is  57S<2  inches  back  of  the  center 
of  the  rear  drivers  of  the  front  section  and  S7J/2  inches  for- 
ward of  the  center  of  the  front  drivers  of  the  rear  locomotive 
section,  being  located  equidistant  between  the  two  sets  of  driv- 
ing  wheels. 

In  general,  the  design  of  the  entire  locomotive  is  a  combina- 
tion of  the  Santa  Fe  type  locomotive  and  the  Prairie  Mallet 
type  already  in  service  on  the  Santa  Fe  System.  The  novelty 
of  the  design  and  construction  is  principally  in  the  size  of  the 
locomotive  produced  and  in  the  conversion  of  the  largest  type 
of  locomotive  on  a  single  set  of  drivers  to  the  largest  locomo- 
tive of  the  Mallet  type.  The  principal  features  are  similar  in 
details  to  designs  developed  by  the  Santa  Fe  System  in  some 
of  its  recent  locomotives  as  well  as  similar  to  details  common 
to  the  designs  of  Mallet  locomotives  constructed  by  the  Bald- 
win  Locomotive  Works, 

While  the  arrangement  of  steam  piping  is  novel,  it  is  in  ac- 
cord with  practice  followed  by  the  Santa  Fe  in  its  latest  pur- 
chase of  locomotives,  including  Atlantic,  Pacific  and  Mallet 
types.  The  arrangement  is  peculiar  to  the  design  used  in  con- 
nection with  the  Buck-Jacobs  superheater.  Steam  is  led  from 
the    dome   of   the    rear    section    to   the    front   flue    sheet   by   the 


REAR    OF    CAB    SHOWING    METHOD    OF    ENCLOSING    FOR    PROTECTION    IN 
RUNNING    BACKWARDS. 


*See    American    Engineer,    Dec,  1909,  page  480. 
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original  dry  pipe.  Here  the  old  tee  head  is  replaced  by  an  elbow 
casting  connecting  the  dry  pipe  with  a  steam  pipe  extension 
located  outside  of  the  boiler.  This  extension  leads  to  the  high 
pressure  section  of  the  superheater,  entering  the  superheater 
shell  to  the  left  of  the  center  line  of  the  boiler.  From  pomts 
near  the  bottom  of  the  high  pressure  section  of  the  superheater, 
steam  is  led  to  each  high  pressure  valve  chamber  by  an  indi- 
vidual pipe.  Exhaust  steam  from  the  high  pressure  cylinders 
passes  through  the  original  exhaust  connections  of  the  old  sad- 
dle. To  the  original  exhaust  pipe  seat  a  long  vertical  exhaust 
pipe  is  connected.  This  pipe  extends  to  the  upper  shell  of  the 
former  smoke  arch  where  it  joints  an  elbow  connected  with  a 
horizontal  outside  pipe.  This  pipe,  in  turn,  leads  to  an  elbow 
connecting  with  the  low  pressure  section  of  the  superheater. 
From  the  low  pressure  section  of  the  superheater  steam  is  led 
to  the  low  pressure  cylinders  by  the  usual  steam  pipe  beneatli 
the  boiler.  By  the  arrangement  of  steam  pipes  described,  the 
joints  are  on  the  outside  where  they  are  readily  accessible,  fa 
cilitating  both  inspection  and  repairs.  The  joints  are  removed 
from  the  intense  heat  which  tends  to  cause  leaks,  and  in  tlie 
event  of  a  leak  the  steaming  qualities  of  the  locomotive  arc  not 
affected. 

Both  the  high  and  low  pressure  cylinders  are  provided  with 
piston  valves.  The  high  pressure  valve  is  13  inches  in  diameter 
and  the  low  pressure  valve  is  15  inches  in  diameter.  The  valves 
on  the  original  locomotives  were  actuated  by  the  Stevenson 
valve  gear.  On  the  Mallet  locomotive  the  valves  of  both  the 
high  and  low  pressure  engines  are  actuated  by  the  Walschaert 
valve  gear.  The  valve  motion  is  controlled  by  the  Ragonnet 
reversing  gear,  a  device  designed  by  the  Baldwin  Locomotive 
Works,    and   already    tlioroughly   described. 

The  ten  locomotives  being  converted  are  to  be  placed  in  service 
west  of  Winslow,  Arizona,  and  are  equipped  for  burning  oil 
as  fuel.  The  greater  evaporative  capacity  of  the  firebox  ap- 
plied, together  with  the  application  of  superheater  and  feed 
water  heater,  provide  for  the  greater  power  at  the  cylinders 
required  by  the  larger  locomotive. 

The  boiler  of  each  original  locomotive  was  fed  by  two  No. 
II  lifting  injectors,  each  capable  of  delivering  3,800  gallons  of 
water  per  hour.  Each  Mallet  locomotive  is  equipped  with  two 
No.  12  non-lifting  injectors,  each  capable  of  delivering  4.200 
gallons  of  water  per  hour. 

Compressed  air  is  provided  by  two  S'/i  inch  Westinghouse 
cross  compound  air  pumps.  The  main  reservoir  includes  three 
drums  having  a  combined  capacity  of  100,000  cubic  inches.  One 
drum  is  carried  on  the  right  side  of  the  rear  boiler  section  and 
one  drum  on  each  side  of  the  front  boiler  section. 

The  cab  was  designed  to  provide  for  the  comfort  of  the  en- 
gine crew  when  backing  up,  as  well  as  when  going  ahead.  Be- 
cause of  the  unusual  length  of  boiler  it  was  considered  best 
to  provide  for  running  the  engine  backward  in  case  the  long 
boiler  should  interfere  with  the  vision  of  the  engineer  when 
running  forward.  In  order  that  the  track  can  be  readily  seen 
from  the  cab,  when  looking  over  the  tender,  the  rear  end  of 
the  tank  is  tapered  in  a  manner  somewhat  similar  to  tlie  in- 
cline at  the  back  of  switch  engine  tanks.  A  clear  view  past 
the  tender  is  still  furtlier  facilitated  by  romiding  tlie  corners  of 
the  tank. 

The  cab  is  of  steel,  lined  on  the  inside  with  wood,  in  ac- 
cordance with  the  usual  design  on  the  Santa  F'.-  System. 
The  back  of  the  cab  is  entirely  enclosed  by  a  rear  w^all  of  sheet 
steel  and  access  has  been  provided  by  two  doors  through 
this  wall.  Each  door  provides  an  opening  2154  inches  wide  and 
the  doors  are  265/2  inches  apart.  The  upper  portion  of  each 
door  contains  a  pane  of  glass  1534  in.  x  34I/4  in.  The  doors 
swing  open  toward  the  center  of  the  tank  and  away  from  the 
boiler  head.  In  the  extreme  upper  section  of  the  rear  cab  wall 
are  two  ventilators  opening  10  x  27  inches.  These  are  closed 
by  swinging  sashes. 

On  the  outside  of  the  rear  wall,  between  the  doors,  a  sand 
box  is  mounted.  This  box  is  made  of  '/g  inch  sheet  steel.  It 
is  22^  inches  long,  iqi^  inches  wide  by  27  inches  deep.  A 
swinging  lid  permits  access  to  the  sand  box  for  filling.     A  sand 


valve  is  connected  to  the  bottom  of  the  box  and  protrudes  into 
the  cab.  This  valve  provides  a  convenient  arrangement  for 
filling  the  funnel  when  necessary  to  sand  the  boiler  flues.  The 
inclined  bottom  of  the  sand  box  directs  the  sand  toward  the 
valve. 

There  is  ample  room  between  the  sand  box  and  the  oil  tank 
for  a  man  to  pass  in  moving  from  one  side  of  the  tender  deck 
to   the   other. 

The  tenders  were  designed  and  constructed  especially  for  the 
Mallet  locomotives,  the  old  tenders  formerly  applied  to  the 
original  locomotives  being  assigned  to  locomotives  in  other 
classes.  As  explained,  the  contour  of  the  tank  is  arranged  to 
facilitate  a  view  of  the  track  from  the  cab  wlien  the  engine  is 
running  liackward.  A  short  pilot  is  attached  to  the  back  end  of 
the  tender. 

Tne  water  tank  has  a  capacity  of  i2,oco  gallons  and  the  oil 
tank  a  capacity  of  4.000  gallons.  These  are  mounted  on  a  built- 
up  underframe  of  steel  carried  on  two  six-wheel  trucks.  The 
tender  wheel  base  is  32  feet  6  inches  and  the  trucks  are  spaced 
22  feet  between  centers.  The  trucks  and  underframing  are 
similar  in  general  design  to  those  under  the  tanks  applied  to 
the  two  passenger  and  two  freight  Mallet  locomotives  delivered 
to  the  Santa  Fe  during  the  latter  part  of  igog.* 

In  addition  to  the  ten  locomotives  of  the  Santa  Fe  type  being 
converted  to  the  Mallet  principle,  four  consolidation  locomotives 
have  also  just  been  converted  to  that  type.  The  general 
outline  followed  in  converting  the  2-10-2  type  was  observed  in 
converting  the  2-8-0  locomotives  The  arrangement  of  feed 
water  heater,  superheater,  steam  connections,  etc.,  is  similar, 
the  dimensions  of  course  being  modified  according  to  the  re- 
quirements of  the  smaller  locomotive.  The  front  section  is 
mounted  on  a  two-wheel  front  truck  and  four  pair  of  driving 
wheels,  the  wlieel  base  arrangement  being  the  same  as  that  of 
the    locomotive    converted. 

The  general  dimensions,  weights  and  ratios  of  the  locomo- 
tives  before   and   after   conversion   are   given   below : 

Original  After 

Locomotive  Conversion 

Classes    900    and    1600  3.000 

Type    Santa    Fe  Mallet 

-Service     Freight  Freight 

Fuel    Bit.  Coal  and  Oil  Bit.   Coal  &  Oil 

Tractive    effort    62.800    lbs.  111,600   lbs. 

Weight    in    working    order 287,240    lbs.  616,000   lbs. 

Weight   on    drivers 234,580   lbs.  550.000   lbs. 

Weight,  engine  and  tender  in  working  order .  .466,240  lbs.  S50.000  lbs. 

Wheel  base,  total 35   ft.   11   in.  66  ft.   Sin. 

Wheel   base,   engine   and  tender 66    ft.  108    ft.    1^    .n. 

RATIOS. 

Total   weight  -^  tractive  etiort 4.58  5.52 

W'eight    on    drivers    -^    tractive   eflfort 3.74  4.93 

Tractive  effort  X  diam.  drivers  -^  heating  surface. ...  746  967 

Total  heating  surface  H-   grate  area 81.98  80.33 

Firebox  heating  surface  -^  total  heating  surface,   %..4.36  4.47 

Weight   on   drivers  -H  total   heating  surface 48.91  83.60 

Total  weight  -^  total  heating  surface 59.9  93.63 

\'ol.    equivalent    simple    cylinders,    cu.    ft 17.2  30.2 

Total    H.    S.    -i-   cylinder  volume 278.85  217.85 

Grate   area    -^   cylinder    volume 3.4  2.71 

CYLINDERS. 

Kind    Tandem   Compound  Compound 

Diameter    19   in.   and   32   in.      28   in.    &   38   in. 

Stroke     32     in.  32   in. 

L    P.    15  in. 

WHEELS. 

Driving,   diameter   over  tires 57  in.  57  in. 

Driving,    thickness   tires 3V2  in.  3^    in. 

Driving  journals,   main,   diam.   x  length 11   x   12  in.  11   x   12   in. 

Driving   journals,    others,    diam.    x    length 10   x   12  in.  10  x   12  in. 

Engine    truck,    diameter 29 '4  in.  34 '4    in. 

Engine  truck  journals,   diam.   x   lenglli. .  .  .6 J4   x   lOJ^  in.  6J^    x    10'4    in. 

Trailing  truck,  diameter 40  in.  40  in. 

Trailing  truck,  journals,  diam.  x  length.  ..  :7J4  x  11^  in.  7^2   x   11  ~g   in. 

BOILER. 

Style    Extended    wagon    top  Same 

Working     pressure 225     lbs.  225    lbs. 

Outside  diameter  of  first  ring 78^  in.  79    in. 

Firebox,   width  and  length 108  x  78  in.  149f^    x   7Sii  in. 

Firebox  rlates.   thickness Side  and  crown   ^   in.  Channel  5/16  in. 

Flue  9/16  in.  Flue   9,'16   in. 

Back   ig   in.  Back   H   in. 

Firebox,    water    space F.  4'A",  B.   4",  S.  o'   F.  &  B   .5".  S.  5 ' /," 

Tubes,    number  and   diameter 391 — 2'4    in.  377 — 2'4    in 

Tubes,   length    19   ft.    11    in.  16  ft.   5   in. 

Heating    surface,    tubes 4,587    scj.    ft.  3,625  sq.   ft. 

Heating  surface,   firebox 209   sq.    fl,  294.5    sq.    ft. 

xleating    surface,    feed    water    heater 2,659.5   sq.    ft. 

Heating    surface,    total 4,796    sq.    ft.  6,579    sq.    ft. 

Superheating   surface    2.328.4   sq.    ft. 

Grate   area    58.5    sq.    ft.  81.9   sq.    ft. 

TENDER. 

Wheels,   diame  er    34^4    in.  3414   in. 

Journals,  diam.   x  length byi  x  10  in.  5lX  x  10  in. 

Water   capacity    8,500    gals.  12.000   gals. 

Fuel   capacity    3,000  gals,    oil  4,000   gals,    oil 

*  See  .\merican  Engineer,  Dec,  1909,  page  483. 


Dynamometer  Gar  of  110,000  Lbs.  Capacity 


THE    CHICAGO,    MILWAUKEE    &    ST.    PAUL    KAILWAV    HAS    KK(  KNTLV    DESIGNED    AM)    UUILT    AT    THE    MIL- 
WAUKEE  SHOPS.   A  36   FT.    DYNAMO.METEK   CAR   WITH    A   MOST   SUBSTANTIAL   STEEL   UNI3ERFRAME, 
WHICH    IN'CORPORATES    A    SPRING    DVNAMO.METER  OF    LARGE  CAPACITY. 


For  testing  large  Mallet  compound  locomotives  a  dynamome- 
ter car  is  required  of  considerably  larger  capacity  and  of  con- 
siderably greater  strength  of  undcrframc  than  has  been  neces- 
sary in  the  past.  The  Chicago,  Milwaukee  &  St.  Paul  Railway, 
desiring  to  obtain  accurate  information  concerning  the  results 
of  some  Mallet  compounds  which  were  on  order,  designed  and 
built  at  its  shop  at  West  Milwaukee  the  dynamometer  car  which 
is    shown    in    the    accompanying    illustrations.      These    designs 


amount  of  blipping  and  in  fact  preser.ts  conditions  wherein  the 
spring  dynamometer  is  reasonably  satisfactory,  particularly  when 
the  very  great  difference  in  original  cost  of  apparatus  and  o) 
the  extreme  care  necessary  for  its  proper  maintenance  is  con- 
sidered. In  the  present  case  the  dynamometer  consists  of  two 
sets  of  four  springs  each,  the  springs  being  made  of  i  3/16  inch 
bar  and  having  a  height  of  10  in.  when  under  the  initial  com- 
pression  of    TOO   lbs.      Its   total   compression    for   the    ma.\inium 


NEW    DVXAMipMKTKK    (  AR    (iF     I  IO.OOO    POUNDS    C.\PACITY    DESIGNED    .\ND   BUILT   liV   THE  C.    M.    &   ST.   P.   RV. 


were  drawn  up  in  the  mechanical  engineer's  office,  under  the 
supervision  of  J.  F.  DeVoy,  assistant  superintendent  of  motive 
power,  and  while  incorporating  no  radical  departures  from  the 
customary  arrangement  where  a  spring  dynamometer  is  used. 
the  car  was  evidentlj'  well  fitted  for  the  most  severe  and  heavy 
service  that   it  has  since  been  .;alled  upon  to  undergo. 

Although  the  oil  cylinder  dynamometer  is  generally  consid- 
ered the  best  suited  for  this  class  of  work,  its  advantages  are 
not  as  great  when  used  with  the  Mallet  compound  type  of  loco- 
motive as  with  the  ordinary  simple  engine.  The  former  gives 
a    very    steady,    even    pull,    is    not    subject    to    any    consider^ible 


capacity  of   110,000  lbs.  is  j.17  in.     This  gives  a  total  movement 
of  5.42  inches  to  the  pen  point. 

An  inspection  of  the  drawing  will  show  that  an  underframe 
has  been  designed  for  this  car  which  will  assure  perfect  align- 
ment and  rigidity  of  the  whole  structure.  It  consists  principally 
of  a  very  heavy,  strongly  braced  box  girder  center  sill,  built  up 
of  two  15  in.,  ^3  lb.  channels,  extending  continuous  the  full 
length  of  the  car,  a  distance  of  39  ft.  6  in.,  the  web  of  each 
channel  being  reinforced  for  its  full  length  with  a  V2  in.  x  12  in. 
plate.  These  channels  are  spaced  14  in.  apart  and  cover  plates 
^4  in.  X  21  in.  are  riveted  on  top  and  bottom.     The  superstruc- 


GENER.M,    DI.MENSIONS    OF    NEW    DYNAMOMETER    CAK. 
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ture  of  the  car  is  of  wood  and  therefore  the  remainder  of  tlie 
uiiderfranie  is  of  comparatively  light  construction.  The  side 
sills  are  6  x  4  x  ^  in.  angles  continuous  for  the  full  length  of 
the  car  body  and  the  end  sills  are  6  in,  channels.  The  bolsters 
and  two  cross  bearers,  spaced  equally  between,  are  of  the  simple 
truss  type,  the  bolsters  having  a  Ji  x  J2  in.  tension  member 
and  a  I  X  12  in.  compression  member.  The  cross  bearers  have 
a  ^  in.  top  plate  and  a  Vs  in-  bottom  plate  6  in.  in  width,  flie 
upper    members    of    both    the    bolsters    and    cross    bearers    pass 


through  openings  cut  in  tlie  center  sill  channels  and  a  stiffening 
and  reinforcing  casting  is  inserted  at  this  point. 

Supported  on  this  steel  underframe  are  six  longitudinal  wood- 
en sills,  4x6  in.  in  section.  These  are  securely  bolted  and 
fastened  to  the  steel  members,  especially  to  the  side  sills,  ;ind 
on  this  is  erected  a  wooden  superstructure  of  the  custom.-iry 
light  passenger  car  type. 

The  paper  driving  mechanism  consists  of  a  bronze  bushing, 
incorporating  a  6  in.  diameter  gear,  keyed  to  the  inner  axle  of 
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VRRY    HEAVY    STEEL    UNDEKFRAMK    ON    NEW    DYNAMOMETER    CAR. 
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SECTION   OF   STEEL   UNDERFRAME. 


the  truck  at  the  dynamometer  end  of  the  car.  This  pinion 
meshes  with  a  17  in.  gear  keyed  to  a  short  shaft  on  which  is 
carried  a  small  bevel  gear  enclosed  in  tlie  reversing  box.  Tais 
shaft  and  the  other  mechanism  is  carried  in  a  frame  supported 
on  the  bronze  bushing  on  the  axle  and  a  bracket  extending  out 
from  the  truck  frame,  as  is  shown  in  one  of  the  illustrations. 
On  the  vertical  driving  shaft  there  are  two  bevel  gears,  both 
in  mesh  with  the  one  just  mentioned  and  running  free.  Be- 
tween them  there  being  a  clutch  to  engage  the  proper  one  to 
give  the  correct  movement  of  the  paper  roll.  A  universal  joint 
is  placed  in  this  shaft  just  above  the  floor  of  the  car  to  take  care 
of  the  effect  of  the  movement  of  the  truck  and  above  this  joint 
are  the  worms  driving  the  paper  rolls  in  the  customary  manner, 
this  of  course  being  on  the  recording  table  frame.  The  axle 
to  which  this  meclianism  is  connected  carries  307/ii  in.  steel  tired 
wheels  and  the  construction  is  such  that  tlie  vertical  shaft  makes 
234.2  revolutions  per  mile,  giving  4.4  fl.  movement  of  the  paper 
in   that  distance. 

The  pull  from  the  coupler  shaft  is  carried  to  the  dynamome- 
ter by  means  of  a  large  steel  shaft  in  the  center  between  the 
springs,  the  inner  end  of  which  is  linked  to  a  vertical  rod, 
which  is  pivoted  so  as  to  give  a  2^  in.  movement  at  tlie  upper 
end  for  a  i  in.  movement  of  the  draw  bar.  The  upper  end  is 
connected  through  a  link  with  the  customary  straight  line  pen 
carrying  bar  supported  in  guides  over  the  top  of  the  recording 
table. 

On  the  recording  table  are  instruments  for  making  six  rec- 
ords on  the  roll.     At  one  side  is  the  pen  connected  to  the  chro- 
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nomcter,  which  receives  an  impulse  at  five  second  intervals  ami 
gives  the  speed  data.  Next  to  this  is  a  pen  operated  l)y  a  cir- 
cuit from  the  cab  by  means  of  which  the  throttle  and  reverse 
lever  positions  are  recorded.     Next  comes  the  pen  Riving  datun'. 


director  Bureau  of  Mines;  "How  to  Organize  a  Railway  Fuel 
Department  and  Its  Relations  to  Other  Departments,"  T.  Duff 
Smith,  chairman,  fuel  agent  Grand  Trunk  Pacific  Railway;  "The 
Testing  of  Locomotive  Fuel,"  F  O.  Bunnell,  chairman,  engineer 


line   for  determining  the  draw  bar   pull   adjoined  by  the   record       of    tests    Rock    Island    lines;    "Standard    Locomotive    Fuel    Per- 


C'ONNKCIION    roi;    RECORDING    .^PP.\R.^TUS. 


of  the  movement  of  the  coupler  itself.  These  two  records  are, 
of  course,  in  the  center  of  tlie  sheet.  On  the  opposite  edge  ii, 
a  pen  controlled  by  a  circuit  from  the  cab  giving  an  indication 
of  when  cards  are  taken.  Above  this  is  the  pen  controlled  from 
the  lookout,  by  which  all  mile  posts,  stations  and  other  perma- 
nent objects  along-  the  right  of  way  are  indicated.     All  of  this 


formance  Sheet,"  F.  C.  Pickard,  chairman,  A.  M.  M.,  C.  H.  & 
n.  Ry. ;  "The  Railway  Fuel  Problem  in  Relation  to  Railway 
Operation,"  R.  Emerson,  chairman,  engineer  track  economics  A. 
T.  &  S.  F.  Ry. ;  "Petroleum,  Its  Origin,  Production  and  Use  as 
Locomotive  Fuel,"  E.  McAuliffe,  chairman,  general  fuel  agent 
'Frisco  lines. 


2'i  Castle  Nut, 
Thds.  per  In. 
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DETAILS    OF    SPRING    DYNAMOMETER. 

apparatus  on  the  recording  table  is  most  substantial  and  accu- 
rately constructed. 

Altogether  the  car  is  but  36  ft.  in  length,  the  arrangement 
is  such  as  to  make  it  very  roomy  while  at  the  same  time  includ- 
ing such  conveniences  as  are  practically  necessary  on  a  car  of 
this  character.  There  are  four  upper  and  two  lower  berths; 
plenty  of  storage  space  and  a  coal  stove  arranged  for  cooking 
if  necessary. 

The  trucks  under  the  car  are  of  the  standard  arch  bar  type 
of  heavy  and  substantial  construction,  the  bolsters  being 
very  rigidly  built  of  steel  plates  and  angles  and  carried  on  four 
double  elliptic  springs.  The  axles  are  M.  C.  B.  60,000  lbs.  and 
the  wheels  measure  30^8  in.  in  diameter.  The  car  has  a  total 
weight  of  53,100  lbs. 


Annual  Convention  of  the  International  Railway  Fuel 
Associ.\TiON. — The  third  annual  convention  of  this  association 
will  be  held  at  Chattanooga,  Tenn.,  May  15  16,  17  and  18,  igii. 
Hours  of  session  from  9  a.  m.  to  i  p.  m.  daily,  excepting  May 
17,  when  there  will  be  morning  and  afternoon  sessions.  Sub- 
jects of  papers  for  reading  and  discussion :  "Fuel  Investigations 
Under    the    Bureau    of    Mines,"    Dr    J.    A.    Holmes,    chairman, 


ELECTRIC  LOCOMOTIVES  FOR  PANAMA 


Tenders  are  being  invited  for  electric  locomotives  of  a  unique 
type  for  service  on  the  Panama  Canal.  They  will  be  run  on  a 
rack  railway  and  be  put  to  the  duty  of  towing  vessels  through 
the  waterway.  In  the  design  formulated  by  the  Isthmian  Com 
mission  these  towing  locomotives  are  shown  for  construction 
in  three  sections,  of  which  the  front  and  rear  are  to  hi  mounted 
on  rigid  four-wheel  trucks,  each  driven  by  an  independent  mo- 
tor, while  the  middle  section  is  connected  to  the  two  tractive 
elements  by  universal  joints,  and  is  equipped  with  a  slip-drum 
towing  windlass  and  hawser,  so  that  the  line  may  be  veered 
and  hauled  at  pleasure  without  any  motion  of  the  locomotive 
along  the  track. 

In  towing,  the  locomotive  derives  its  tractive  effort  from  one 
of  the  end  elements  through  a  pinion  engaging  a  shrouded 
semi-suppressed  rack  anchored  in  the  coping.  The  side  pull  of 
the  hawser  is  taken  up  by  hori.-^ontal  thrust  wheels  which  bear 
on  the  side  of  the  track.  The  current  for  the  operation  of  the 
locomotives  will  be  taken  from  underground  circuits.  The  maxi- 
mum pull  on  the  tow  line  is  fixed  at  25,000  lbs.,  at  which  force 
a  friction  coupling  will  relieve  further  strain.  The  central  racks 
are  to  be  provided  only  on  the  towing  tracks  and  inclines.  On 
the  level  portion  of  the  return  tracks  the  locomotives  will  run 
by  friction  on  the  side  rails  after  the  fashion  of  the  ordinary 
electric  railway. 


The  Maximum  Export  of  Steel  Rails  was  reached  in  1904, 
when  414,84s  tons,  valued  at  $10,661,222,  were  sent  to  foreign 
countries.  The  year  of  next  largest  exportation  was  1900,  in 
which  year  we  sent  to  foreign  lands  356,245  tons,  valued  at 
$10,985,106.  Last  year,  which  was  the  third  largest  year  in  our 
steel  rail  export  trade,  there  were  353,180  tons  of  rails  sent 
abroad,  the  home  value  of  which  was  $10,162,522.  The  average 
value  per  ton  of  the  rails  exported  in  1904  amounted  to  only 
$25.70,  while  in  1910  the  average  value  was  $28.77  per  ton,  a 
difference  of  $3.07.  In  each  of  these  years  the  price  of  steel 
rails  at  mills  to  domestic  consumers  was  $28  per  ton. 
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A  driving  wheel  base  of  about  20  ft.  and  an  average  weight 
per  axle  of  55.000  lbs.  would  both  be  practically  a  ma.ximuni 
on  most  roads.  When  you  take  a  Mallet  type  locomotive,  both 
groups  of  drivers  having  this  v,'heel  base  and  average  weight 
per  axle,  it  would  seem  as  if  the  maximum  weight  locomotive 
had  finally  been  reached.  Of  course,  every  one  knows  that  this 
is  not  tlie  case  because  nearly  every  one  has  been  fooled  a  num- 
ber of  times  in  the  past  by  believing  that  the  liinit  had  finally 
been  reached.  It  would  seem,  bow-ever,  that  the  liinit  with  the 
Mallet  had  now  practically  been  achieved  by  the  new  converted 
Santa  Fc  locomotives  illustrated  in  this  issue  and  that  further 
decided  increase  in  weight  must  be  accompanied  by  a  new  type. 
What  will  it  be?  Who  will  venture  to  predict?  Please  send 
answers  to  the  puzzle  department. 


THE  CONVENTION  SEASON 


Beginning  with  the  first  of  May  the  open  season  for  conven- 
tions of  associations  in  the  various  lines  of  activity  in  the  rail- 
road motive,  power  department  arrives,  not  to  close  until  the 
middle  of  September.  During  this  time  there  are  conventions 
of  associations  of  blacksmiths,  boiler  makers,  tool  foremen, 
general  foremen,  fuel  agents,  storekeepers,  traveling  engineers, 
master  car  builders,  and  master  mechanics. 

Some  department  managers  doubt  the  wisdom  of  sending 
their  men  to  the  conventions  of  the  associations  with  which 
they  sliould  be  affiliated,  basing  their  decision  largely  upon  a 
perusal  of  the  printed  proceedings.  It  must  be  admitted  that 
taking  all  of  the  various  proceedings  of  the  associations  to- 
gether that  there  is  comparatively  little  wheat  mixed  with  an 
enormous  amount  of  chaff  and  that  if  this  was  all  that  could 
lie  gained  by  an  attendance  at  the  convention  such  a  decision 
would  be  proper.  As  a  matter  of  fact,  however,  opportunity 
to  mingle  and  become  acquainted  with  men  whose  interests  are 
identical  with  their  own,  the  exchanging  of  ideas  and  experiences, 
the  opportunity  of  examining  at  leisure  the  latest  appliances 
particularly  adapted  to  their  trade,  and  the  original  ideas  brought 
to  the  surface  by  a  discussion  of  the  various  subjects,  far  out- 
w'eigh  in  value  the  information  as  presented  in  the  printed 
papers  and  printed  discussion.  These  conventions  can  be  and 
usually  are  of  the  utmost  value  and  importance  to  the  railroad 
companies  and  the  employees  who  ought  to  be  affil-ated  with 
each,  should  not  only  be  urged  to  attend  the  conventions,  but 
should  be   ordered  to   do   so. 

It  is  recalled  in  this  connection  that  on  a  prominent  Eastern 
railroad  some  few  years  ago.  on  the  occasion  of  a  Master  Me- 
chanics' Association  Convention,  that  one  man  was  selected  as 
a  representative  of  the  entire  railroad.  On  that  same  railroad 
last  year  every  master  mechanic  attended  at  the  request  of  the 
general  manager.  This  change  of  front  is  a  move  decidedly  in 
the  proper  direction,  and  one  which  cannot  but  prove  to  be 
equally  gratifying  in  the  long  run  to  both  the  management  am', 
to  the  recipients  of  the  privilege. 


POORLY  ARRANGED  LOCOMOTIVE  DETAILS 


The  undeniable  fact  that  the  American  locomotive  is  some 
one  hundred  per  cent,  more  complicated  than  it  was  fiftec'i  or 
twenty  years  ago  is  a  feature  greatly  to  be  deplored,  notwith- 
standing it  may  be  logically  offered  that  such  complication  has 
been  found  unavoidable  as  the  development  of  the  machine  pro- 
gressed. It  is  not  so  much  the  increased  number  of  parts  which 
need  be  viewed  with  concern,  but  rather  the  practical  inacces- 
sibility, in  many  instances,  on  a  single  engine  of  their  connecting 
details,  which  necessarily  must  be  in  receipt  of  constant  attention. 

A  mere  superficial  examination  of  any  of  the  recently  turned 
out  engines  of  larger  type  will  convincingly  attest  to  the  ex- 
tremes  to   whicli    burying   parts    which    have    to   be    worked   on 
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pos.'^ibly  every  day  have  been  carried.  An  instance  is  before  us 
at  tliis  writing  where  it  would  be  necessary  to  drop  the  rear 
driving  wlieel  on  a  4-6-O  engine  to  remove  the  back  driving 
spring,  no  provision  having  been  made  in  the  design  to  allow 
sufficient  space  between  the  boiler  and  the  driver  to  pull  it  back 
and  out  on  the  tender  after  being  disconnected.  In  another 
the  back  motion  eccentric  must  be  removed  from  the  ax:e  to 
tighten  the  set  screws  in  the  forward  motion,  because  the  set 
screws  had  been  located  within  the  eccentric  instead  of  clear  of 
it  in  the  extension  for  more  bearing  on  the  axle,  where  they 
could  be  readily  reached  with  a  socket  wrench.  On  a  recent 
consolidation  engine  the  main  air  reservoir  was  observed  to  be 
l)laced  behind  the  cylinders,  and  tight  up  against  the  boiler 
jacket,  so  that  for  its  removal  the  heavy  engine  truck  equ;dizcr 
and  the  cross  equalizer  and  its  hanger  must  all  come  down 

Instances  of  poorly  located  minor  parts,  and  particularly  care- 
lessly run  piping,  which  in  many  cases  must  have  several  tight 
joints  broken  to  permit  the  simple  tightening  of  nuts  behind  it, 
are  imuunerable.  On  a  recently  inspected  engine  we  founa  that 
in  order  to  apply  a  new  right  hand  sliding  lire  door  to  the  door 
frame  it  would  be  requisite  as  a  preliminary  to  remove  the 
reverse  lever  and  quadrant,  all  piping  from  the  engineer's  brake 
valve,  and  the  overflow  and  feed  pipes  from  the  right  injector, 
both  injectors  happening  to  be  on  the  back  head  of  the  boiler. 
It  may  be  that  the  location  of  these  things  is  the  rescdt  of 
careful  consideration,  and  is  the  best  that  can  be  done  under 
the  circumstances,  but  instances  indicating  the  contrary  are  so 
plentiful  and  so  flagrant  that  we  are  inclined  not  to  believe  it. 
We  do  not  think  that  the  running  repair  phase  of  the  situation 
is  viewed  at  its  true  importance ;  in  other  words,  that  the  loca- 
tion of  the  minor  parts  is  frequently  determined  upon  with- 
out reference  to  their  easy  accessibility  to  repair.  It  does  not 
appear  that  those  in  the  drawing  office  are  familiar  with  running 
repair  jobs  in  their  order  of  rotation,  and  do  not  appear  to 
have  a  full  realization  of  the  fact  that  while  a  part  may  never 
have  to  come  down  for  any  repairs  to  itself,  it  may  still  be 
removed  three  or  four  times  a  week  to  allow  something  else  to 
be  worked  on.  Thus  the  fatal  error  is  easily  fallen  into  of 
making  these  parts  which  are  known  not  to  require  any  repairs 
as  permanent  an  institution  on  the  locomotive  as  it  is  possible 
to  do. 

For  instance,  a  dome  casing  never  needs  any  repairs  in  the 
lifetime  of  the  engine,  but  the  dome  cap  which  it  covers  some- 
times has  a  leaky  joint,  and  frequently  has  to  come  off  for  that 
and  for  work  on  the  throttle  valve.  In  attempting  to  get  to  it, 
however,  the  man  doing  the  job  is  often  confronted  by  a  dome 
casing  made  of  two  pieces  in  this  fashion :  the  lower  section  a 
cylinder  of  heavy  planished  iron,  surmounted  by  a  heavy, 
rounded  cast  iron  top  piece  into  which  it  fits  with  the  accuracy 
of  watch  work,  and  is  further  secured  by  some  half  a  dozen 
machine  screws  tapped  through  into  the  dome  proper.  Last,  but 
not  least,  the  heavy  top  piece  mentioned  has  no  provision  for 
taking  hold  of  it  with  a  tackle,  and  must  be  handled  by  hand. 
and  on  a  very  precarious  foothold,  as  we  all  know. 

Of  course,  it  is  needless  to  add  that  these  things,  of  which 
infinite  examples  abound,  are  decidedly  wrong.  They  represent 
the  combination  of  ignorance  and  lack  of  forethought  which  is 
a  positive  injustice  to  the  roundhouse  force.  That  the  work  of 
the  latter  at  its  best  is  far  from  being  entirely  agreeable  needs 
no  comment  here,  and  these  errors  of  judgment  in  the  ilesign 
and  assembling  of  parts,  which  double  the  labor  required  for  the 
job  itself,  can  do  nothing  other  than  breed  the  spirit  of  discon 
tent.  That  dome  casing  referred  to  would  be  every  bit  as  ser- 
viceable if  made  of  one  piece,  dropped  over  the  dome,  and  held 
from  moving  by  a  tap  bolt  in  the  center  of  the  top  screwed  into 
the  dome  cap. 

We  have  had  long  experience  with  roundhouse  men  cf  all 
trades,  and  we  know  them  to  be  peculiar  in  this  way.  They  are 
perfectly  willing  to  do  any  job  to  which  assigned,  but  we  never 
saw  one  yet  who  would  not  murmur  over  doing  a  preliminary 
job  of  greater  proportions  before  he  could  get  to  the  one  he  was 
after,  and  to  which  he  had  been  assigned.  In  consequence,  when 
that  job   is   finally  reached,  the  man   is  disgusted,   and   it   is  an 


even  chance  that  the  work  will  ncn  lie  scarcely  half  as  well  done 
as  it  would  have  been  if  he  could  have  reached  it  at  first  hand. 
When  a  road  has  a  number  of  these  inaccessible  engines  in  one 
roundhouse  it  is  in  a  truly  unfortunate  position  from  the  stand- 
point of  keeping  its  men  satisfied  and  in  accord  with  its  mechani- 
cal ideas.  The  shop  men  do  not  like  to  work  on  these  engines 
and  they  are  not  in  sympathy  wilh  them.  It  may  be  emphasized 
in  this  connection  that  there  is  nothing  which  operates  more  to 
the  detriment  of  general  efficiency  than  the  lack  of  sympathetic 
accord,  whether  exhibited  on  the  road  or  in  the  shops. 

These  features  of  inaccessibility  in  the  location  of  parts  have 
gone  far  toward  defeating  and  condemning  many  a  device  in 
possession  of  great  intrinsic  merit,  and  inventors  as  projectors 
of  all  new  appliances  destined  for  locomotive  use  should  bear 
the  fact  prominently  in  mind.  Judging  from  many  devices  which 
we  have  studied  they  are  not  doing  so  now,  not  at  least  to  any 
extent.  If  it  is  hard  to  take  apart  or  put  together  it  will 
receive  its  sentence  in  the  very  first  shop  it  is  worked  on  as 
"no  good,"  with,  of  course,  the  explanation  why  it  is  so  desig- 
nated, but  unfortunately  the  next  man  will  forget  these  reasons, 
and  it  will  simply  be  "no  good"  without  the  redeeming  expla- 
nation. Thereupon  the  verdict  flies  fast,  and  is  too  often 
accepted  with  little  or  no  inquiry. 

From  the  standpoint  of  the  shop,  the  original  Vauclain  four- 
cylinder  compound  principle  as  applied  to  a  2-8-0  type  locomotive 
was  "no  good"  for  the  following  reasons:  in  that  construction, 
on  account  of  the  low  frame  it  became  necessary  to  cast  the 
cylinders  with  the  low  pressure  on  top  on  account  of  insufficient 
clearance  between  it  and  the  track  if  on  the  bottom.  This  in 
turn  necessitated  the  valve  chamber  being  on  the  bottom,  on  the 
same  horizontal  plane  with  the  high  pressure  cylinder,  a  posi- 
tion which  put  the  center  of  its  head  immediately  behind  the 
engine  truck  wheel. 

These  engines  were  quite  destructive  to  valve  packing  rings, 
and  were  practically  worthless  en  the  side  which  had  any  rings 
broken.  The  valve  was  very  easy  to  pull  out  and  the  rings 
could  be  renewed  in  less  than  an  hour,  but  unfortunately  it 
would  come  only  half  way  out  of  the  chamber  before  bringing 
up  against  the  engine  truck  wheel.  Thus,  what  would  appar- 
ently on  the  start  prestige  a  respectable  job  became  at  once 
endowed  with  fearful  complications ;  i.  e.,  the  pilot  must  be  taken 
off,  engine  jacked  up,  engine  truck  equalizer  disconnected  and 
truck  rolled  from  under. 

It  would  be  expecting  too  much  from  human  nature  for  a 
man  to  repeatedly  take  kindly  to  this  farce,  so  if  it  must  be 
written,  many  an  engine  left  the  shop  with  only  the  front  rings 
of  the  valve  renewed.  The  percentage  was  probably  twenty  front 
renewals  to  one  entire  renewal.  Under  the  eye  of  the  m.ister 
mechanic,  of  course,  the  whole  laborious  process  as  outlined 
was  resorted  to,  but  the  real  damage  through  neglected  renewals 
was  done  at  night  when  the  force  was  limited  and  the  super- 
vision reduced  to  one  foreman,  who  often  willingly  condoned 
the  half  done  job  in  preference  to  tying  up  one  of  his  gangs 
on  a  single  engine  all  night. 

This  is  the  real  menace  in  inaccessibility  of  common  repair 
parts.  There  is  always  a  great  pressure  of  work  in  a  round- 
house, and  if  the  parts  are  very  hard  to  get  to  and,  unles.s  the 
foreman  and  his  men  are  absolutely  conscientious,  the  tempta- 
tion is  almost  irresistible  to  let  the  job  go  until  the  "next  time," 
which,  needless  to  add,  never  comes. 

In  this  consideration  we  do  not  deny  that  extreme  cases  have 
been  cited  as  illustrations.  Some  of  them  possibly  could  not  be 
avoided,  but  there  are  hundreds  of  mean,  petty  propositions 
along  the  same  lines  which  a  little  more  care  in  location  and 
design  would  effectually  have  eradicated.  There  is  no  need  to 
provide  obstacles  tending  to  make  unpleasant  work  even  harder 
than  it  must  be,  and  it  is  poor  judgment  to  place  the  incentive 
in  a  man's  way  to  slight  it.  It  is  confidently  believed  that  a 
more  intelligent  handling  of  this  very  important  detail  will  work 
wonders  in  increased  locomotive  efliciency,  because,  if  the  work 
can  be  reached,  in  nine  shops  out  of  ten  it  will  be  done,  while 
now  in  many  cases  the  peculiar  construction  is  such  that  they 
couldn't  do  it  if  they  wanted  to. 
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Mallet  Locomotive  With  Superheater  0-8-8-0  Type 


I^Ai.TiMOKr.  S:  Ohio  Railkoad. 


AMONG    THE    LATEST    PRODUCT    OF    THE    AMERICAN     LOCOMOTIVE     COMPANY     ARE     TEN     MALLET     COM- 
POUND LOCOMOTIVES   FOR  THE  BALTIMORE  &  OHIO    RAILROAD,    WHICH    HAVE    A    TOTAL    WEIGHT 
ON   DRIVERS   OF  461,000  LBS.    AND   A   TRACTIVE   EFFORT  OF  m.^uOO  LBS.     THESE  ENGINES  ARE 
EQUIPPED    WITH    SCHMIDT    SUl'ERHKATKKS. 


At  the  St.  Louis  World's  Fair  in  1904  tlicre  was  a  locomotive 
forming  part  of  the  magnificent  exhibit  of  the  Baltimore  &  Ohio 
Railroad  which,  next  to  the  locomotive  testing  plant,  was  the 
center  of  attraction  fur  motive  power  men  from  all  over  the 
world.  This  ponderous  machine  was  viewed  with  amazement  by 
foreign  visitors  and  with  critical  interest  by  American  railroad 
men.      "Monstrosity"    was   the    term   often    applied    to    it :    other 


not  only  correct  this  trouble,  but  also  give  a  decided  econ- 
omy in  the  high  pressure  cylinders.  On  the  Santa  Fe  it 
has  l)ec(>nie  the  custom  to  apply  a  low  degree  superheater 
ahead  of  the  liij;h  pressin-c  cylinders  and  then  reheat  the 
steam  in  another  superheater  before  passing  it  to  the  low 
pressure.  In  the  present  instance,  however,  a  Schmidt  high 
degree   superheater   is   employed,    furnishing   sufficient    superheat 


NEW    LOCOMOTIVE   ON    THE   B.    &   0.    R.    R.    FITTED    WITH    SCHMIUT    S  "J!'1;KHEATER. 


exclamations  were  "an  absurdity,"  "freak,"  "never  will  stay  on 
the  track,"  "cannot  keep  the  steam  pipes  tight,"  etc.  That  loco- 
motive weighed  334,500  lbs.  and  was  the  first  Mallet  type  to  be 
built  in  this  country.  At  that  time  it  had  not  been  in  service, 
having  just  been  delivered  to  the  Baltimore  &  Ohio  Railroad 
by  the  American  Locomotive  Co.,  and  every  one  could  express 
his   opinion   of   it  untrammeled  by   facts. 

That  practically  every  one  was  wrong  in  their  snap  judgment 
probably  is  best  illustrated  by  the  fact  that  now,  but  seven  years 
later,  the  same  company  is  receiving  from  the  same  builders  ten 
locomotives  of   the  same  type, 
which   are  nearly  50  per  cent, 
more  powerful  and  3C  per  cent. 
larger  on  the  basis  of  weight. 
There  is  now  no  doubt  in  the 
mind  of  anyone  but  what  these 
engines   will  be  a   success. 

A  comparison  of  these  two 
locomotive  designs,  seven  years 
apart,  is  an  excellent  illustra- 
tion of  the  progress  in  loco- 
motive building  in  this  coun- 
try during  that  time.  Refer- 
ence to  the  table  on  the  next 
page  will  show  what  has  oc- 
curred. Taking  everything  into 
consideration  there  is  an  in- 
crease of  about  40  per  cent, 
in  the  seven  years. 

Experience  with  Mallet  com- 
pound locomotives  almost  from 
the  beginning  indicated  that 
trouble  could  be  expected  from 
wet  steam  in  the  low  pressure 
cylinders,  and  it  is  now  becom- 
ing quite  general  practice,  on 
the  largest  examples  at  least, 
to    apply    superheaters,    which 


before  the  steam  enters  the  high  pressure  cylinders  to  prevent 
any  condensation  in  the  low  pressure.  In  this  case  the  super- 
heater is  of  the  single  loop  system  and  contains  1,000  sq.  ft.  of 
heating  surface  in   152  l-]^  in.  tubes. 

It  will  be  noticed  that  after  seven  years  experience  with  a 
Mallet  locomotive  without  front  or  rear  trucks  that  the  Balti- 
more &  Ohio  Railroad  has  decided  in  favor  of  this  construction 
and  the  present  locomotives  are  cf  the  0-8-8-0  type. 

With  the  exception  of  the  locomotives  of  the  2-10-10-2  type 
on  the  Santa  Fe,  illustrated  elsewhere  in  this  issue,  these  engines 

have  the  greatest  weight  on 
drivers  of  any  on  our  records. 
The  weight  per  axle  is  57,625 
lbs.  and  is  carried  on  10  x  13 
in.  journals,  the  main  journal 
being  lO'A  in.  in  diameter. 
This  gives  an  average  pres- 
sure of  about  219  lbs.  per  sq. 
in.   on   the  brasses. 

Tlie  boilers  on  these  loco- 
motives, which  are  very  simi- 
lar to  the  design  applied  for 
the  Dalaware  &  Hudson  Com 
pany,*  are  the  largest  ever 
constructed  wherein  the  whole 
is  evaporating  heating  surface. 
They  measure  go  in.  in  diame- 
ter at  the  front  ring  and  102 
in.  at  the  connection.  The 
tubes  are  24  ft.  in  length  and 
a  combustion  chamber  38  in. 
long  has  been  incorporated. 
The  use  of  the  high  degree  su- 
perheater requires  the  carrying 
of  the  steam  forward  in  a  dry 
pipe  in  the  customary  manner 


VIEW    IN     FRONT    END    SHOWING 
ARE    NOT 


SUPERHEATER. 
IN    PLACE. 


THE    STEAM     PIPES 


*  See  American  Engineer,  June, 
1910,  page  207. 
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for  a  simple  engine  and  outside  steam  pipes  extending  from  the 
front  end  to  the  high  pressure  cylinder.  This  same  arrangement 
was  followed  on  the  Delaware  &  Hudson  engine,  although  no 
superheater  was  there  employed,  hccause  of  it  heing  inadvisable 
to  use  outside  steam  pipes  from  the  dome  on  so  large  a  boder. 
The  pipes  in  this  case  are  5  in.  inside  diameter  wrought  iron 
pipes  and  are  arranged  with  a  slip  joint  at  the  elbow  connecting 
into  the  high  pressure  steam  chest.  They  are.  of  course,  very 
heavily   lagged   and   carefully   supported   to   the   boiler   shell.     A 


1904 


1911 


Increa?e 
Per  Cent. 


Type 

Total   weight    (on   drivers) 

Tractive    effort     

Cylinders,    diameter   " 

Cylinders,    stroke     

Steam    pressure    

Diameter    drivers    

Tubes,    number   and   diameter... 

Tubes,    length     

Tubes,    heating    surface 

Total    heating    surface 

Equivalent    heating    surface 

Grate    area    

Wheel    base,    driving '. .  . . 

Wheel   base,   engine  and  tender. 

Tender,    water  capacity 

Tender,   coal    capacity 


0-8-e-U 

334,500 

70,000 

20    &    32 

32 

235 

56 

436—2  'A 

20  ft.  10  in. 

5,380 

6,600 

5,600 

72.2 

8  in. 


30    ft. 
64    ft. 


7,000 
IS 


0-8-8-0 

461.000 

105,000 

2C  &   41 

32 

210 

56 

277—2  '4 

24    ft. 

5205.5 

5,526.9 

7,029.9 

99.9 

40   ft.   8  .ni 

77  ft.   2Vi   in. 

9.500 

16 


38 
60 
30 

11* 

36  K" 

80 
354* 
l/r 

25 

38.3 

33 

19 

35 


T.-VBI.E  SHOWING  PROGRESS  IN  LOCOMOTIVE  DESIGN  ON   THE 


*  Decrease. 
B.  &  O.  R.  R. 


surge    plate,    with    enlarged    openings    for    the    tubes    to    pass 
through,   is   located   about   54   in.   liack   of   the    front   tube   sheet. 


INTERIOR   OE  CAB,    NEW   B.    6i   0.    MALI.EIS. 

The  feed  water  disbarge,  which  enters  through  an  internal  pipe, 
is  close  to  the  front  tube  sheet. 

These  locomotives  are  in  many  ways  simdar  to  the  ones  on 
the  Delaware  &  Hudson  mentioned  above.  The  tractive  effort 
is  the  same  in  both  cases,  although  the  Baltimore  &  Ohio 
engine  has  4  in.  greater  stroke,  which  is  off-set  by  tlie  drivers 
being  5  in.  larger  in  diameter  and  the  steam  pressure  10  lbs.  less. 

One  of  these  engines  has  been  fitted  experimentally  with  a 
Crawford  stoker  having  three  troughs. 

The  drawings  and  photographs  show  the  details  of  construc- 
tion and  the  general  dimensions,  weights,  ratios,  etc.,  are  given 
in  the  followdng  table : 

GENERAL     DATA. 

Gauge    4    ft.    8"/2    in. 

Service     Freight 

Fuel    Hit.    Coal 

Tractive  effort    105,000   lbs. 

Weight  in   working  order '. 461,000   lbs. 

Weight    on    drivers 461.000    lbs. 

Weight  of  engine  and  tender  in  working  order 642,500  lbs. 

Wheel  base,   driving 40  ft.    8   in. 

Wheel  base,  total    40   ft.    8   in. 

Wheel  base,   engine   and  tender 77   ft.    2^4    in. 

RATIOS. 

Weight    on    drivers   ~   tractive   effort 4.4 

Total   weight   -~   tractive   eifort 4.4 

Tractive  effort  x  diam.  drivers  ~-  equivalent   heating   surface* 837.00 

Total  heating  surf ace-i-  grate  area 55.00 


Firebox  heating  surface  -^  total   heating  surface,   per  cent 5.80 

Weight   on    drivers   -H  total    heating   surface 83.20 

Volume  equivalent  simple  cylinders,  cu.   ft 29.7 

Equivalent   heating  surface*    -^  vol.   equiv.   cylinders 237.00 

Grate  area  -r-  vol.  equiv.  cylinders 3.36 

CYLINDERS. 

l"^in<l    Mellin    Compound 

Diameter    20   and    41   in. 

Stroke     32    in. 

VALVES. 

Kind.    H.    P Piston 

Kind,   L.    P D.    P.    Slide 

Greatest    travel    ' 6    in. 

Outside    lap    1    in. 

Inside   clearance,    H.    P 5/16    in. 

Inside  clearance,  I,.  P ^  in. 

Lead     3/16  in. 

WHEELS. 

Driving,   diameter  over   tires 56  in. 

Driving,  thickness  of  tires S  in. 

Driving  journals,   main,   diameter  and   length lOJ/a  x  13  in. 

Driving  Journals,   others,  diameter  and  length 10x13  in. 

BOILER. 

Style     Conical 

Working    pressure 210  lbs. 

Outside  diameter  of  first  ring 90  in. 

Firebox,    length    and    width 126  3/16  x  114   in. 

Firebox  plates,  thickness ^  &  yi  in. 

Firebox,    water   space F-5",    B-4",   S-4J^    in. 

Tubes,  number  and  outside  diameter 277 — 2  K   in. 

Tubes,   length    24   ft. 

Superheater  fire  tubes.  No.  and  diameter 38 — 5^   in. 

Superheater   steam   tubes.   No.   and   diameter 152 — 1^    in. 

Heating  surface,   tubes 5,205,5  sq.   ft. 

Heating  surface,    firebox 321.4  sq.  ft. 

Heating    surface,    total 5,526.9   sq.    ft. 

Superheater    heating    surface 1,002  sq.  ft. 

Grate    area    99.9  sq.  ft. 

Smokestack,    diameter    20  in. 

Smokestack,   height  above  rail 15   ft.   6   in. 

TENDER. 

Tank    Waterbottom 

Ki  ame 10  and  15  in.  channels 

Wheels,    diameter 33  in. 

.lournals,  diameteV  and  length 6  x  11  in. 

Water   capacity    9,500   gals. 

C"oal    capacity    16  tons 


*  Equivalent   heating   surface   equals   total   heating   surface   plus   1.5    times 
superheater  heating  surface. 


A  TRAVELING  STOREHOUSE 


The  stores  department  of  the  Atchison,  Topeka  and  Santa 
Fe  Ry.  at  Topeka,  Kansas,  has  lecently  inaugurated  the  travel- 
ing storehouse  method  for  handling  supplies.  It  if  proves  to 
be  the  success  expected,  it  will  be  ex;tended  to  points  on  the 
system  other  than  the  coast  lines  where  it  is  now  being  tried 
mit. 

A  new  supply  car,  recently  completed  in  the  shop  at  Topeka, 
is  to  be  started  from  a  given  point  on  the  first  day  of  every 
month.  Shelves,  pigeonholes  and  other  receptacles  are  ar- 
ranged in  such  a  manner  as  to  greatly  facilitate  the  handling 
of  small  materials  and  stationery.  For  conveying  larger  and 
heavier  material  additional  flat  cars  attached  to  the  main  sup- 
ply car  are  used.  On  receipt  of  requisitions  for  repairs  and 
renewals  the  storekeeper  will  assemble  and  load  on  the  cars 
sufficient  material  for  the  main  line  covering  track  tools,  frogs, 
switches,  cattleguards,  farm  gates,  fence  wire,  staples,  spikes, 
bolts — in  fact,  all  items  for  renewals  aside  from  complete  bridges 
or  buildings.  After  loading  has  been  completed  the  flat  cars 
containing  the  heavier  material  will  be  coupled  in  ahead  of  the 
main  supply  car  in  a  regular  train.  It  will  probably  require 
six  or  eight  cars  to  transport  satisfactorily  all  the  material  re- 
quired for  a  single  trip. 

At  present  it  is  the  intention  to  cover  the  Albuquerque,  Ari 
zona  and  Los  Angeles  divisions  only,  and,  if  it  is  found  pos- 
sible to  cover  the  entire  coast  lines  once  a  month,  arrange- 
ments for  an  extension  of  this  new  method  will  be  made  ac- 
cordingly. The  operation  and  development  of  this  new  way  of 
collecting,  transporting  and  delivering  supplies  will  be  watched 
with  interest  all  along  the  line.  On  a  previous  trial  with  a  tem- 
porary car  on  five  divisions  of  the  system  it  was  found  that  a 
saving  of  over  tliree  thousand  dollars  a  month  was  made  on 
the  various  items  carried  at  that  time,  and  it  is  expected  that, 
through  the  co-operation  of  other  departments,  when  the  de- 
tails of  the  present  trial  are  worked  out,  an  even  greater  saving 
in   time   and  money   will   have  been   accomplished. 


May,  i<jii. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


IS.') 


ELECTRIMCATION  IN  BOSTON 


Two  years  ago  a  very  elaborate  report  was  made  by  a  com- 
mission which  suggested  a  complete  rearrangement  of  all  rail- 
road terminals  in  the  city  of  Boston  and  involved  the  construc- 
tion of  a  luiuicl  which  rendered  electric  operation  necessary. 
This  report  was  referred  to  a  joint  commission,  which  last  year 
submitted  a  preliminary  report  to  the  legislature,  recommend- 
ing that  it  request  the  railroads  to  make  investigations  and 
studies  with  reference  to  electrification.  The  legislature,  how- 
ever, amended  the  report  by  requiring  the  commission  to  pre- 
sent with  its  report  a  draft  of  a  bill  which  should  compel  the 
electrification  of  all  steam  railroads  in  the  metropolitan  district 
within  a  stated  time.  The  railroads  made  a  report  to  the  joint 
board  last  November  and  the  commission  had  but  two  months 
in  which  to  study  the  subject  and  present  its  report  to  the  legis- 
lature. In  this  report,  made  last  January,  it  advised  against 
any  compulsory  legislation,  but  the  opinion  was  not  unanimous 
except  in  that  particular. 

At  the  March  meeting  of  the  New  York  Railroad  Club,  being 
the  seventh  annual  electrical  night,  Professor  George  F.  Swam, 
department  of  engineering.  Harvard  University,  who  was  a 
member  of  this  commission  and  a  signer  of  the  majority  report, 
presented  in  a  very  clear  manner  the  line  of  reasoning  which 
led  to  the  conclusions  as  reported  by  the  majority.  Mr.  Swain 
spoke  in   part  as  follows : 

The  so-called  metropolitan  district  comprises  a  namber  of 
cities  and  towns  in  the  neighborhood,  and  is  bounded  simply  by 
the  boundaries  of  those  towns  and  cities.  It.  therefore,  com- 
prises an  irregular  area  around  the  State  House  in  Boston  e.x- 
tending  from  ten  to  fifteen  miles  and  in  a  few  instances  perhaps 
twenty  miles  out.  The  average  distance  is  only  ten  or  fifteen 
miles  from  the  center.  There  are  three  main  systems  of  rail- 
road entering  Boston :  The  X.  Y.,  X.  H.  &  H.  System  enters 
from  the  south  and  southwest ;  the  Boston  &  Albany  from  the 
west ;  and  the  Boston  &  Maine  from  the  north  and  west.  There 
are  some  twenty-one  different  branch  lines  of  these  three  sys- 
tems comprised  within  the  so-called  metropolitan  district ;  and 
a  compliance  with  the  compulsory  legislation  suggested  by  the 
last  legislature  would  have  required  the  electrification  of  these 
twenty-one  the  whole  or  parts  of  various  lines,  some  of  wliich 
form  loops,  extending  as  I  said  from  ten  to  fifteen  miles  from 
the  center  of  the  city. 

Xow,  you  will  observe  that  that  is  an  entirely  different  prob- 
lem from  that  which  exists  in  Xew  York  City.  Here  you  have 
the  X"ew  Haven  and  Xew  York  Central  roads  running  almost 
north  from  the  terminal  station,  with  only  three  branches, 
whereas  in  Boston  we  have  some  twentj-one  branches  to  con- 
sider. 

Xow,  the  reports  from  the  railroad  companies  indicated  the 
cost  and  the  various  elements  which  entered  into  the  problem 
around  Boston.  We  are  all  of  us  agreed,  undoubtedly,  that  we 
would  like  electrification.  The  Boston  public  is  no  different 
from  the  Xew  York  public,  or  the  Chicago  public  or  the  public 
of  any  other  large  city  in  that  respect.  The  advantages  are 
undeniable.  The  reduction  of  smoke ;  the  increased  distance 
which  can  be  covered  in  a  given  time,  owing  to  the  quick  ac- 
celeration of  electric  trains :  and  the  increasing  value  of  prop- 
erty in  the  vicinity  of  the  roads  owing  to  the  noiseless  opera- 
tion, and  the  absence  of  smoke  and  dirt,  are  three  great  ad- 
vantages to  the  public.  There  are  also,  of  course,  advantages 
to  the  railroad  companies,  and  unquestionably  economies  can  be 
effected.  The  saving  of  coal  by  electric  operation  is  undeniable ; 
the  saving  of  repairs  is  undeniable :  the  saving  in  corrosion  of 
overhead  structures,  due  to  escaping  smoke  and  gases  from 
locomotives  is  also  undeniable.  Then  there  are  economies  which 
may  in  some  cases  be  effected  by  utilizing  the  space  over  tracks 
for  building.  Whereas  no  use  can  be  made  of  the  space  over  the 
tracks  of  a  steam  railroad,  it  is  possible  to  utilize  the  space 
over  electric  stations  for  office  buildings,  or  for  buildings  of 
many  sorts,  in  large  cities.  But  that,  however,  is  a  real  estate 
problem.  In  some  cases  it  may  prove  to  be  a  source  of  econ- 
omy, while  in  other  cases  it  would  not  be,  because  no  such  in- 
vestment of  capital  would  be  justified.  Then  the  economies  in 
the  saving  of  switching  by  the  use  of  multiple  unit  trains  is 
undeniable.  So  that  in  electrification  everybody  admits  that 
there  are  great  advantages  for  the  public,  and  for  the  railroad 
companies  as  well. 

On  the  other  hand,  electrification  is  very  expensive.  The 
question  is  whether  it  is  wise  to  attempt  to  secure  by  legislative 
compulsion  a  thing  which  we  all  want  to  have,  independent  of 
the  question  whether  it  can  be  secured  with  ultimate  resultant 
economy  to   the   public.     As   I   said,   the   board   in    Boston   con- 


cluded that  it  was  not  wise  to  reconmiend  any  compulsory  leg- 
islation. 

Xow,  I  think  that  most  people  are  fair-minded  and  if  they 
have  the  facts  clearly  presented  to  them,  that  they  will  not  be 
consciously  unfair  in  arriving  at  their  conclusions.  But  I  think 
most  of  us,  and  indeed  all  of  us,  are  apt  to  make  mistakes  in 
reasoning  from  facts,  or  to  base  our  conclusions  upon  insuf- 
ficient facts.  I  think  among  the  public  in  general  there  is  a 
great  deal  of  misapprehension  with  reference  to  electrification. 
.\nd  I  think  we  have  too  many  people  who  believe,  because  they 
want  a  thing,  that  this  is  sufficient  ground  for  demanding  it, 
especially  if  they  can  make  somebody  else  give  it  to  them  for 
nothing. 

Xow,  as  I  have  said,  the  conditions  in  Boston  are  very  dif- 
ferent from  those  in  New  York.  There  are  some  twenty-one 
lines  radiating  from  the  center,  extending  out  fifteen  or  twenty 
miles  to  the  limit  of  the  metropolitan  district.  The  reports 
from  the  railroad  companies  indicated  that  the  cost  of  electrify- 
ing the  principal  lines  in  the  metropolitan  district  would  be 
$40,000,000.  for  the  passenger  traffic  alone — of  course,  for  freight 
traffic  there  would  be  a  considerable  addition  to  that  expense, 
and  unless  electrification  were  applied  to  botli  the  freight  and 
passenger  traffic  its  advantages  to  the  public  would  be  mate- 
rially reduced.  $40,000,000  is  a  very  large  sum  of  money  for 
the  State  to  require  the  railroads  to  expend.  Furthermore,  the 
expenditure  of  this  large  sum  would  only  electrify  these  various 
lines  for  an  average  distance  of  twelve  or  fifteen  miles  out. 

Now,  in  Xew  York  City  with  the  expenditure  of  half  that 
sum,  or  about  $22,000,000,  the  X'.  Y.  Central  and  Xew  Haven 
Companies  have  electrified  their  lines  twice  as  far,  or  for  a  dis- 
tance of  thirty  or  more  miles  out,  embracing  a  large  part  of 
their  suburban  traffic. 

It  is  very  expensive  to  electrify  the  stub  ends  of  a  number 
of  lines.  I  think  that  is  where  an  unjust  comparison  is  often 
made.  Boston  people  come  to  Xew  York  and  seeing  what  is 
done  here,  they  say  if  the  Xew  York  railroads  are  able  to  give 
that  service,  they  don't  see  why  the  Boston  lines  ought  not 
to  be  compelled  to  give  it.  Of  course,  the  electrification  of  an 
entire  railroad  presents  a  very  different  problem  from  electrify- 
ing only  twelve  or  fifteen  miles  on  one  end  of  a  steam  road. 
In  the  latter  case  not  much  saving  is  effected  on  the  steam 
operation,  while  the  cost  of  electric  operation  is  added.  The 
steam  locomotives  have  to  be  disconnected  ten  or  fifteen  miles 
out,  and  the  trains  are  hauled  from  that  point  in  by  electric 
locomotives.  The  expense  of  steam  operation  is  not  materially 
reduced,  while  the  expense  of  electric  operation  within  the 
electric  zone  is  added.  If  an  entire  railroad  or  an  entire  loco- 
motive division  could  be  electrified  resultant  economies  could 
perhaps  be  secured.  This  is  a  very  different  thing  from  elec- 
trifying the  stub  end  of  a  road. 

The  metropolitan  district  includes  among  the  21  lines  I  have 
mentioned  some  which  join  main  lines  just  within  the  limits  of 
the  metropolitan  district,  which  were  left  out  in  the  estimates 
There  did  not  seem  to  be  any  reason  why  the  consideration  of 
a  problem  of  this  kind  should  be  limited  by  arbitrary  town 
boundaries.  The  limit  of  electrification  should  depend  mainly 
on  traffic  considerations,  not  on  town  lines.  Hence  the  lines 
proposed  to  be  electrified  by  the  expenditure  of  $40,000,000  did 
not  include  all  those  21  branches,  but  only  some  14  or  15  of 
them. 

X'ow,  the  first  fact  brought  out  by  the  reports  of  the  com- 
panies was  this  great  cost  of  $40,000,000  for  the  electrification 
of  only  a  part  of  the  lines  within  the  district,  and  for  pas- 
senger traffic  alone.  That  would  not.  of  course,  remove  the 
smoke  nuisance,  which  would  perhaps  arise  more  from  the 
freight  than  from  the  passenger  traffic.  The  second  fact  devel- 
oped was  the  statement  from  the  roads  that  so  far  as  experience 
showed  on  the  X'ew  York  end  of  their  lines,  the  introduction 
of  electricity  did  not  effect  any  resultant  economy.  That  is,  the 
cost  of  electric  operation  was  greater  than  the  cost  of  steam 
operation,  independent  of  the  interest  on  the  capital.  X^ow,  of 
course,  nobody  can  reason  about  this  theoretically  and  arrive 
at  any  reliable  result.  I  do  not  suppose  that  even  an  electrical 
engineer  would  venture  to  do  it;  and  still  less  should  a  lawyer 
or  a  civil  engineer  or  a  layman.  It  is  the  result  of  the  experi- 
ence of  roads  which  have  electrified  the  ends  of  their  lines  that 
the  cost  of  operation  is  greater  than  it  was  before.  The  com- 
panies tell  us — both  of  them — that  to  electrify  the  lines  entering 
Boston  would  not  be  economical  independent  of  the  interest 
on  the  large  expenditure  involved.  Notwithstanding  this,  I 
presume  a  good  many  people  think  the  railroads  ought  to  be 
obliged  to  go  to  such  an  expense,  because  it  is  for  the  con- 
venience of  the  public. 

The  third  consideration  which  the  Board  had  in  mind  and 
which  it  considered  was  very  important  to  take  account  of, 
was  the  broad  economical  question  as  to  the  effect  of  this  elec- 
trification on  rates.  Of  course,  if  the  introduction  of  electric 
traction  were  to  increase  enormously  the  traffic,  it  might  prove 
economical  in  the  end.  The  Long  Island  Railroad  of  Xew 
York   is   a   very   different   problem    from   the    one   presented   in 
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Boston.  Ihe  Long  Island  Road  is  not  a  freight  handling  road. 
It  is  a  passenger  suburban  road,  mainly ;  while  the  lines  en- 
tering Boston  are  freight  lines.  The  great  freight  lines  from 
Ihe  northwest  and  the  southwest  whieh  take  all  the  freight  to 
and  from  the  metropolitan  district  of  Boston  are  the  ones  to 
be  electrihed.  Yon  see,  these  are  very  different  lines  from 
those  of  tlie  Long  Island  Railroad,  which  is  a  suburban  pas- 
senger distributing  road.  This  Long  Island  suburban  passenger 
trattic  was  not  specially  studied  by  us,  because  we  thought  that 
was  a  very  different  proposition  from  that  presented  by  the 
New  York  Central  and  New  Haven  lines. 

If  the  State  requires  the  railroad  companies  to  expend  a  vast 
amount  of  money  for  an  improvement  of  this  kind  it  ought  to 
guarantee  a  return  on  the  investment.  It  cannot  fairly  expect 
a  public  service  corporation,  it  seemed  to  us,  to  expend  so 
large  a  sum  unless  it  could  see  its  way  to  doing  it  voluntarily ; 
because  the  State  could  not  practically  guarantee  a  return  on 
tlu.t  investment.  Of  course,  in  order  to  get  the  return  on  this 
mvestment  of  $40,000,000,  the  proper  place  to  put  it  would  be 
on  the  suburban  rates,  because  the  suburban  passenger  traffic 
would  be  the  traffic  to  reap  the  benefit  of  the  proposed  elec- 
trification. But  to  raise  the  suburban  rates  from  Boston  would 
be  a  hazardous  thing  to  do,  because  of  the  very  short  distance, 
comparatively,  that  the  electrification  would  extend,  and  the 
fact  that  the  entire  area  is  honeycombed  with  trolley  street 
surface  lines.  You  probably  know  that  a  great  deal  of  money 
has  been  spent  in  Boston  in  building  subways.  These  subways 
are  being  extended  every  year,  and  just  now  there  is  a  propo- 
sition to  expend  between  $5,000,000  and  $10,000,000  in  addition 
to  tliat  already  authorized  for  the  purpose  of  facilitating  the 
bringing  of  the  suburban  traffic  by  the  surface  trolley  lines  to 
the  shopping  district  or  the  center  of  the  city  for  a  single  fare. 
On  the  Newton  circuit  line  of  the  Boston  &  Albany,  a  loop 
line,  which  goes  to  about  ten  miles  from  the  city,  the  passenger 
traffic  has  not  materially  increased,  we  are  told,  in  the  last  ten 
years.  The  district  has  grown  up,  but  while  the  traftic  on  the 
street  car  lines  has  increased,  that  of  the  steam  railroad  line 
lias  not  increased. 

Thus  it  is  clear  that  if  the  passenger  fares  should  be  raised, 
not  only  would  the  people  be  dissatisfied,  but  a  still  larger 
traftic  would  tend  to  be  diverted  to  the  street  car  lines,  and  the 
steam  railroads  might  not  get  the  additional  revenue  they  re- 
quire to  cover  their  additional  expenditure.  Should  this  be  the 
result,  they  would  have  to  gain  the  needed  revenue  from  the 
long  distance  passenger  traffic  or  the  freight  traffic.  Of  course, 
we  all  know  that  the  railroads  cannot  get  back  from  each  class 
of  traffic  the  cost  of  that  particular  traflic.  The  reason  is  that 
the  cost  of  the  different  items  of  traffic  cannot  be  determined. 
It  is  impossible  to  determine  what  it  costs  to  haul  a  ton  of 
any  given  commodity  from  one  point  to  another — there  are  so 
many  elements  wdiich  enter  into  this  cost.  Kairly,  however,  if 
costs  could  be  exactly  ascertained,  each  class  of  traffic  should 
pay  its  own  cost.  From  this  point  of  view,  the  cost  of  electri- 
fying the  lines  in  the  metropolitan  district  should  be  charged 
in  some  form  on  the  Boston  business.  Boston  is  talking  a  great 
deal  to-day  about  its  port.  As  a  matter  of  fact,  I  believe  Bos- 
ton has  a  better  port  than  New  York,  and  indeed  the  best  port 
on  the  Atlantic  coast.  It  has  deep  water  and  a  clear  channel 
right  out  to  sea,  only  a  short  distance.  But  of  course,  it  is  a 
railroad  terminal  and  it  is  handicapped  to  some  e.xtcnt  by  the 
fact  that  freight  from  the  West  in  'going  to  Boston,  instead  of 
sliding  down  hill  from  .\lbany  nlong  the  Hudson  river,  has  to 
be  hauled  up  over  the  Berkshire  Hills,  and  in  hauling  it  up 
over  the  hills,  the  trains  have  to  be  split  in  two,  because  a  loco- 
motive cannot  haul  more  than  half  the  load  it  could  on  the 
West  Shore  or  N.  Y.  Central.  Therefore,  the  expense  is  greater 
in  getting  western  freight  to  Boston,  than  in  getting  it  to  New 
York.  Now,  anything  which  would  have  a  tendency  to  add 
to  that  expense  or  to  detract  from  Boston's  advantages  as  a 
port  should  not  be  considered  for  a  moment.  I  am  giving  you 
the  opinion  of  the  majority  of  the  Board,  of  which  I  was  a 
member.  Anything  which  would  increase  the  rates  on  freight 
traffic  to  Boston  would  certainly  be  detrimental  to  the  growth 
of  Boston  as  a  port. 

Then  there  was  a  still  larger  and  broader  point  of  view  which 
suggested  itself  to  us,  and  that  had  to  do  with  the  general 
problem  of  the  regulation  of  the  railroads.  Personally  I  be- 
lieve in  proper  government  regulation  of  steam  railroads  and 
other  public  service  corporations.  We  all  know  that  the  estab- 
lishment of  the  Interstate  Commerce  Commission  has  resulted 
in  abolishing  evils  which  the  railroads  themselves  are  glad  to 
have  abolished  and  which  many  of  them  had  tried  to  have 
abolished  before  that  commission  was  created,  but  without  suc- 
cess. 

However  much  we  may  desire  electrical  operation,  it  cer- 
tainly must  be  considered  as  yet,  so  far  as  the  public  is  con- 
cerned, a  luxury.  It  is  a  luxury  which  we  would  all  like  to 
have.  The  question  is,  can  we  afford  to  pay  for  it? — because 
the  public  has  to  pay  for  it  in  the  end,  no  matter  how  it  is 
supplied,  whether  voluntarily  or  by  compulsion.  Now,  it  did 
not   seem   to   us   that  this   was   something   that   the   government 


should  compel  the  railroads  to  furnish.  We  thought  it  was 
going  a  little  too  far  to  require  a   luxury. 

Furthermore,  a  still  greater  and  larger  point  of  view  which 
suggested  itself  was  the  moral  effect  of  the  passage  of  com- 
pulsory legislation.  If  one  state  should  begin  to  require  elec- 
trification, probably  other  states  would  follow.  New  York  and 
Boston  are  not  alone  in  desiring  to  get  rid  of  the  smoke  nuis- 
ance and  have  electrification.  All  the  great  cities  in  the  country 
want  the  same  thing.  Now,  it  can  easily  be  realized  what  the 
result  would  be  if  all  the  states,  or  many  of  them,  should 
compel  electrification  of  their  steam  railroads.  The  result  would 
be  the  requiring  of  enormous  sums  of  money,  and  in  raising 
these  sums  capital  would  not  be  assured  of  a  return.  It  might 
in  some  cases  obtain  a  return  after  a  time,  and  in  some  in- 
stances traffic  might  be  quickly  increased  so  as  to  insure  a  fair 
interest  on  the  additional  invescment ;  but  it  would  not  be  in- 
sured from  the  beginning,  and  in  some  cases  it  would  not  be 
insured  at  all. 

Now,  as  we  all  know-,  our  railroads  are  required  every  year 
to  expend  large  sums  of  money  for  many  things,  in  order  to 
keep  pace  with  the  growth  of  the  country.  They  must  expend 
these  sums  to  provide  new  tracks,  new  yards,  new  roundhouses, 
new  equipment  and  all  the  various  things  which  go  to  make  up 
a  modern  railroad.  The  business  doubles  every  few  years. 
We  all  know  what  happened  in  1906-7  when  many  of  the  rail- 
roads were  not  prepared  for  the  large  increase  in  traffic.  Capi- 
tal has  to  be  assured  of  attractive  investment,  and  if  the  states 
require  compulsory  electrification,  capital  may  be  deterred  from 
investing  in  railroads  even  for  the  expenditures  which  are  neces- 
sary, because  of  the  fear  of  additional  and  onerous  legislative 
requirements. 

Another  thing  which  seemed  to  us  to  make  unwise  the  en- 
forcement by  legislative  enactment  of  tliis  much  desired  im- 
provement was  the  fact  that  electrical  engineers  are  not  yet 
agreed  as  to  a  standard  of  electrification.  The  N.  Y.,  N.  H.  & 
Hartford  and  the  Boston  &  Albany  proposed  to  install  in  Bos- 
ton the  same  systems  they  use  in  New  York  City — two  differ- 
ent systems  such  as  there  are  here.  This  would  require,  there- 
tore,  if  tlie  trains  of  one  road  are  ever  to  run  over  the  tracks 
of  another  the  duplication  of  machinery  and  unnecessary  ex- 
pense. The  state  of  the  art  is  not  yet  in  such  a  condition  that 
compulsory   measures   sliould  be   taken,   it  seemed  to   us. 

A  fact  illustrating  the  great  changes  which  may  be  brought 
about  in  a  short  time  in  the  relations  of  the  different  roads  in 
and  about  Boston  has  been  brought  to  our  attention  since  our 
report  was  made ;  and  that  is  that  the  N.  Y.,  N.  H.  &  H.  Rail- 
road has  asked  the  State  Legislature  for  permission  to  build  a 
tunnel  under  the  harbor  connecting  its  tracks  on  the  south  with 
the  Boston  River  Beach  and  Lynn  Railroad  on  the  '  nortli — a 
narrow  gauge  independent  line — so  that  through  trains  may  be 
run  into  Boston,  from  New  York  and  Providence  under  the 
harbor,  and  out  on  the  north  over  the  line  just  mentioned  and 
the  Boston  &  Maine  line,  to  Portland  and  the  Provinces.  Now, 
thirty  years  ago  all  these  railroads  were  independent  of  each 
other.  The  Boston  S:  Providence  railroad  was  a  line  by  itself. 
1  he  eastern  division  of  the  Boston  &  Maine  and  many  other 
lines  which  now  make  of  that  system,  were  independent.  If 
anybody  had  prophesied  at  that  time  tliat  he  would  live  to  see 
through  trains  running  over  the  Boston  81  Providence,  the  Re- 
vere Beach,  and  the  Eastern  Railroad,  he  would  probably  have 
been  considered  an  imbecile.  Yet  that  is  something  which  now 
seems  very  near  and  indeed  within  reach. 

The  future  relations  between  the  steam  railroads  are  just  as 
uncertain  now  as  they  were  then.  Perhaps  it  may  not  be  true 
that  such  great  changes  will  take  place  in  the  future  as  we 
have  seen  in  the  past.  Still,  we  cannot  venture  to  predict  what 
the  result  will  be.  These  branch  lines  out  of  Boston  are  so  in- 
terlaced that  nobody  knows  what  the  future  will  evolve.  It, 
tlicrefore,  seems  that  we  ought  not  to  hasten  electrification  in 
advance  of  the  standardization  of  electrical  appliances.  The 
ideal  electrification  would  be  sucli  that  the  trains  of  any  line 
could  run  over  any  other  line. 

Now,  those  are  the  main  reasons,  gentlemen,  which  led  the 
board  in  Boston  to  conclude  that  it  was  best  to  allow  the  prob- 
lem to  work  itself  out.  There  are  those  who  disagree  with  our 
conclusions,  and  we  must  always  respect  the  opinions  of  those 
who  differ  from  us,  especially  on  questions  of  public  economy 
and  public  welfare ;  for  we  are  all  seeking  the  public  welfare — 
or  ought  to  be — although  we  may  differ  as  to  the  best  means  to 
secure   that  welfare. 

The  minority  of  our  Board  thought  the  majority  report  would 
tend  to  unduly  discourage  electrification,  that  it  made  the  ob- 
jections too  strong.  I  think  tliey  failed  to  realize,  perhaps,  that 
our  objections  were  to  compulsory  electrification  and  that  we 
were  not  against  electrification  if  the  railroads  should  choose 
to  indulge  in  it.  They  said  our  report  would  tend  to  prevent 
the  introduction  of  any  electrification  in  Boston.  But  since  that 
report  was  made,  the  New  Haven  road  has  petitioned  the  Leg- 
islature for  permission  to  build  this  tunnel  under  the  harbor, 
which   of   course   would   require   electric   operation   and   that   of 
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course  would  require  the  clccirilication  of  the  road  at  both 
ends  of  the  tunnel.  I  think  the  roads  should  beRin  in  this  way 
and  after  llieir  experience  had  gone  far  enouKh  they  should 
extend  the  electrification  as  far  as  tlicy  can  sec  their  way  clear, 
and  perhaps  it  will  be  lonf;  before  our  lines  arc  electrified  for 
long-  enough  distances  to  produce  some  real  economy.  We  may 
within  a  short  time  if  the  railroad  companies  are  left  to  them- 
selves, and  allowed  to  proceed  in  the  economical  way,  see  the 
New  Haven  lines  clectriticd  to  Providence  and  perhaps  all  the 
way  to  New  Y<irk.  I  ihink  this  would  be  better  than  requiring 
first  the  electrification  of  a  lot  of  little  stub  ends.  So,  if  the 
problem  is  left  alone,  it  will  take  care  of  itself,  and  the  revolu- 
tion will   be  according  to   economic   laws. 

I  have  described  to  you  the  condition  of  things  and  the  status 
of  the  question  as  it  presented  itself  to  us.  The  matter  is  still 
before  the  Legislature.  I  do  not  know  what  tliey  will  do.  They 
may  pass  some  compulsory  legislation,  but  I  sincerely  hope  that 
they  will  see  that  it  is  not  in  the  real  public  interest  to  do  so. 
I  believe  the  majority  of  thoughtful  and  well  informed  people 
realize  that  it  is  not  in  the  true  interest  of  the  public  to  place 
undue  burdens  upon  the  carriers,  but  that  they  should  be  al- 
lowed  tn   work   this   problem   nut   themselves. 


A  WELL  EQUIPPED  CLEARANCE  CAR 


A  new  clearance  car  has  just  been  placed  in  service  on  the 
Pennsylvania  Railroad  Lines  East  of  Pittsburgh  and  Erie.  This 
car  was  designed  m  the  office  of  the  Engineer  of  Maintenance 
of  Way  and  built  at  the  company's  Altoona  shops  and  is  beinij 
run  over  every  division  as  rapidly  as  possible  in  order  to  secure 
correct  measurements  of  the  distances  from  the  track  to  pro- 
jecting portions  of  station  buildings,  tunnels,  bridges  and  other 
objects.  It  is  also  designed  to  indicate  automatically  while  mov- 
ing on  curves  the  elevation  of  the  rails  and  the  degree  of  curva- 
ture. 

The  car,  which  is  54  feet  8-V4  inches  long  over  all,  and  30 
feet  between  truck  centers,  is  built  entirely  of  steel,  and  is 
equipped  with  air  brakes,  steam  fittings  and  electric  lights.  The 
main  floor  is  4  feet  554  inches  above  the  top  of  the  rail  and  at 
the  front  end  of  the  car  where  the  templets  are  located  is  a 
second  floor  at  an  elevation  of  9  feet  8  inches  above  the  top 
of  the  rail.  Both  floors  are  for  use  in  taking  measurements 
from  the  templets.  The  second  floor  is  reached  by  steel  stair- 
ways on  each  side  of  the  main  templet.  All  measurements  are 
taken  at  the  center  of  the  car  truck,  from  which  clearances 
are  computed.  The  main  templet,  which  is  erected  directly  over 
the  center  of  the  truck,  has  a  width  of  10  feet  between  eleva 
tions  at  2  feet  and  12  feet  above  top  of  rail,  exclusive  of  the 
fingers  or  feelers  attached  to  the  sides.  From  an  elevation  of 
12  feet  above  top  of  rail,  the  templet  recedes  towards  the 
middle  of  the  car  at  an  angle  of  45  degrees,  reducing  the  width 
of  the  templet  to  4  feet  at  the  top,  at  an  elevation  of  15  feet 
above  top  of  rail. 

Immediately  in  front  of  the  main  templet  is  constructed  an 
auxiliary  templet,  designed  to  measure  overhead  bridges,  tun- 
nels and  other  objects  between  elevations  i"  feet  and  20  feet 
above  top  of  rail.  This  auxiliary  templet  has  the  same  dimen 
sions  as  that  part  of  the'  main  templet  between  elevations  12 
feet  and  15  feet.  It  is  supported  on  a  center  shaft  enclosed 
in  an  upright  cylinder  and  is  capable  of  being  raised  to  a  height 
of  18  feet  by  a  crank  and  ratchet  arrangement  on  the  floor  of 
the  car.  Enclosed  in  steel  cylindrical  boxes  with  translucent 
glass  fronts  facing  the  templets  is  a  series  of  electric  lights 
which  extend  from  the  floor  of  the  car  on  each  side  thereof  to 
a  height  of  15  feet  above  top  of  rail.  The  well  diffused  light 
thus  obtained  makes  it  possible  to  take  measurements  both  day 
and  night,  as  well  as  in  dark  tunnels. 

The  fingers  or  feelers  attached  to  the  sides  and  the  top  of 
the  templets  are  two  feet  long  and  are  spaced  six  inches  apart. 
They  are  hinged  to  the  templets  and  held  in  the  different  po- 
sitions by  friction.  Attached  to  the  feelers  and  the  side  of 
the  templet  are  graduated  scales  which  indicate  automatically 
the  distance  from  the  rim  of  the  templet  to  a  side  or  overhead 
object.  In  addition,  a  small  board  equipped  with  a  set  of  feel- 
ers spaced  one  inch  apart  has  been  provided  to  measure  cor- 
nices of  roofs  of  shelter  sheds,  or  other  irregular  objects  close 


to  the  track.  This  board  is  detachable  and  can  be  fastened  lo 
the  side  of  the  templet  at  any  point  desired.  As  the  car  pa>ses 
over  a  curve,  an  attachment  on  the  rear  truck  indicates  the  de- 
gree of  curvature  on  a  scale  inside  of  a  cabinet  which  has  been 
erected  in  the  middle  of  the  car.  In  this  cabinet  is  also  an 
instrument  consisting  of  a  long  pendulum  suspended  vertically 
which  indicates  automatically  the  elevation  of  one  rail  of  the 
track  over  the  other.  The  side  of  this  cabinet  facing  the  main 
templet  has  been  provided  with  a  plate  glass  window,  which 
enables  the  operator  of  the  car  to  read  the  degree  of  curva- 
ture, or   the  elevation   of  the   rail   at   any   time. 

With  all  of  the  attachments  working  automatically,  it  is  pos- 
sible  to   take  clearance   measurements   while   the  car  is   running 
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at  a  speed  of  four  miles  per  hour ;  this  is  necessary  at  times  in 
order  to  keep  out  of  the  way  of  regular  trains.  Thoagh  two 
men  can  operate  tne  new  clearance  car,  one  taking  the  read- 
ings of  the  scales  and  the  other  recording  them,  where  clear- 
ances are  close  and  irregular  it  requires  the  services  of  three 
men. 


The  Case  for  the  Massachusetts  Institute  of  Technology 
in  its  appeal  to  the  commonwealth  for  additional  aid  may  be 
briefly  and  simply  stated.  It  receives  from  every  student  a 
tuition  fee  of  $250  a  year ;  it  expends  $470  a  year  upon  the  edu- 
cation of  each  student.  The  school  receives  from  the  State  of 
Massachusetts  at  the  present  time  $25,000  a  year  toward  the 
maintenance.  It  is  the  recipient  also  of  interest  upon  certain  en- 
dowment funds.  But  it  would  still  show  an  annual  deficit  were 
it  not  for  voluntary  contributions  from  its  alumni  and  friends. 
An  agreed  sum  annually  from  the  former  has  helped  the  school 
to  tide  over  financial  stringency  in  the  last  few  years.  This  agree- 
ment is  about  to  expire  by  limitation.  Over  and  above  all  this, 
the  school  is  confronted  with  the  necessity  of  moving  into  larger 
and  better  quarters.  Eight  hundred  students  from  Massachusetts 
alone  are  enrolled.  Figured  at  the  per  capita  loss  mentioned 
above,  the  net  cost  of  these  students  to  the  school  is  $176,000  per 
annum.  The  president  and  corporation  of  the  institute  feel  that 
it  is  not  asking  too  much  of  the  commonwealth  to  contribute  less 
than  two-thirds  of  this  amount  yearly  in  consideration  of  the 
benefits  accruing  to  its  citizenship. 
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REMOVING  DRIVING  BOX  BRASSED  WITHOUT   DROP- 
PING THE  WHEELS 


A  PRACTICAL  RUST  PROOFING  PROCESS 


CHICAGO   &    NORTHWESTERN    RY. 


A  very  successful  method  of  removing  worn  driving  box 
shells  without  resorting  to  the  usual  drop  pit  operation  as  a 
preliminary  has  been  developed  in  the  Clinton  shop  of  the  Chi- 
cago and  Northwestern  Railway,  and  is  being  extended  to  other 
points  on  that  system.  Through  the  use  of  the  appliances  illus- 
trated the  entire  process,  including  the  renewal  of  the  brass,  can 
be  performed  in  from  four  to  live  hours,  and  at  a  cost  for  labor 
of  not  more  than  four  dollars. 

The  cellar  is  fir.st  removed  from  the  box  having  the  brass 
lo    lu'    removed    and    blocking    plpced    between    the    oinder    and 


The  prevention  of  rust  in  metals  has  not  by  any  means  been 
the  least  of  the  problems  which  the  engineermg  profession  in 
the  past  has  been  called  upon  to  solve,  but  heretofore  the  efforts 
toward  that  end  has  been  discouraging  in  view  of  the  gen- 
erally unsatisfactory  nature  of  the  results  which  have  been  at- 
tained. It  was  not  until  a  quite  recent  date,  when  the  "Bon- 
tempi"  process  was  given  publicity  by  the  Eastern  Rust  Proof- 
ing Co.,  of  Long  Island  City,  New  York,  that  it  became  ap- 
parent a  solution  is  now  at  hand,  and  that  it  is  possible  to 
cheaply  treat  any  metal  in  a  manner  to  render  it  impervious  to 
this  destructive  agent. 

The  Bon-tempi  rust  prool'ing  process  was  brought  out  about 
four  years   ago.     In   this  process   tlie  articles   to  lie  treated   :ire 
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DET.MLS   or    JIG    FOR   REMOVING   DRIVING    BOX    BRASSES. 


each  leg  of  the  box.  The  engine  is  then  jacked  until  the  brass 
is  about  one  inch  off  the  journal.  If  the  former  is  loose  in 
the  box  a  J^  in.  hole  is  drilled  and  tapped  in  the  end  and  it 
is  removed  by  the  brass  puller,  shown  in  detail  in  the  ac- 
companying drawing.  Should  the  brass  be  worn  so  thin  in  the 
crown  that  this  plan  is  not  permissible  it  is  divided  by  a  rip- 
ping tool   and   the   two  halves   removed  by  hand. 

The  new  brass  is  turned  1/64  in.  less  than  the  box  fit  and  its 
left  hand  lug  planed  to  fit  that  of  the  driving  box.  On  the 
right  hand  side,  instead  of  a  fit  on  the  lug,  allowance  is  made 
for  a  long  tapered  key  of  machine  steel.  This  key  is  fiat  on 
the  bottom,  but  the  top  is  planed  Ys  in.  taper  to  the  foot  to  cor- 
respond with  that  on  the  lug  of  the  new  brass.  The  key  is 
made  first  and  placed  in  the  box,  the  ends  being  allowed  to 
project  i>j  in.  A  tin  or  sheet  iron  template  is  then  fashioned 
to  fit  the  opening  in  the  box,  and  this  form  is  transferred  to 
the  end  of  the  brass  for  the  planer  hand  to  work  to.  If  the 
work  is  properly  done  the  key  will  drive  l.'/s  in.,  which  will 
produce  30  to  35  tons  pressure  on  the  brass  fit.  To  bore  the 
brass  for  journal  fit,  it  is  held  central  and  parallel  on  the  boring 
mill  table  by  the  jig  as  shown.  The  drawing  is  fully  explana- 
tory of   the   remaining   details   of  the   general   operation. 


The  International  Railway  General  Foremen's  Association 
will  hold  its  next  convention  in  Chicago,  July  25-27,  191 1,  in- 
stead of  in  May. 


placed  in  a  muffle,  and  heated  sufficiently  so  that  the  pores  in 
the  metal  are  opened.  A  patented  compound  of  chemicals  is 
then  injected  into  the  muffle,  creating  fumes  which  fill  the  pores 
and  fix  a  magnetic  oxide  on  the  metal.  The  time  required  for 
treatment  depends  upon  the  character  and  chemical  constitu- 
ents of  the  articles  treated,  ranging  from  a  half  hour  to  an 
hour  and  a  half,  this  latter  time  for  steels  high  in  carbon.  With 
the  ordinary  treatment  the  surface  is  not  materially  added  to, 
but  through  the  process  it  is  possible  to  reach  a  depth  or  thick- 
ness of  one-sixteenth  inch   or  even  more  if  desired. 

When  removed  from  the  muffle  the  specimens  treated  are  of 
a  silver  gray  color  when  cooling.  An  oil  bath  gives  a  dead 
black  surface  which  under  the  buffing  wheel  can  be  made  to 
take  a  finish  like  polished  gun  metal.  Articles  thus  treated  will 
take  paint  and  nickel-plating.  A  particularly  appealing  feature 
in  connection  with  the  process  in  general  is  that  complicated 
devices  can  be  treated  without  being  dismembered.  The  pene- 
trating power  of  the  treatment  is  such  that  in  a  layer  of  small 
articles  one  foot  deep,  or  even  more,  all  of  the  articles  receive 
exactly  the  same  treatment.  The  size  or  amount  of  iron  to  be 
treated  at  one  time  depends  entirely  upon  the  size  of  the  muffle. 

Among  the  exhibits  of  the  company,  illustrating  the  durabihty 
of  the  process,  are  locks,  all  interior  working  parts  of  which 
have  been  rust-proofed  in  position,  and  screws  and  threads  on 
pipes,  treated  in  place,  show  no  filling  of  the  threads,  the  screws 
turning   after   treatment   as   easily   as   when    first   cut.     A   valve 
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vvliich  liad  withstood  a  pressure  of  300  lbs.  tn  tlio  square  inch 
was  rust-proofed  in  all  its  interior  parts,  without  being  taken 
apart,  showing  that  the  fumes  will  go  wherever  air  or  gas  can 
penetrate.  Numerous  other  samples  are  on  exhibition,  the  larger 
portion  of  which  were  treated  over  two  years  ago,  .-iiul  some 
of  these  have  been  constantly  in  the  open,  subject  to  the  action 
of  the  elements  and  salt  sea  air,  without  the  slightest  sign  of 
oxidization. 


NEW  CONCAVE  BLADE  COLD  METAL  SAW 


In  response  to  tlie  widespread  dcnuuul  fur  an  efticient  cold 
metal  saw,  thoroughly  dependable  under  all  conditions,  and  of 
suflicient  capacity  to  meet  general  shop  requirements,  the  New- 
ton Machine  Tool  Co.,  of  Philadelphia,  Pa.,  has  developed  an 
entirely  new  design  of  remarkable  possibilities,  which  embodies 
several  features  of  merit  which  will  particularly  iippeal  to  all 
users   of   this   now   generally   recognized   indispensable   tool. 

This  new  concave  blade  cold  metal  sawing  machine,  shown  in 
the  accompanying  illustration,  is  a  departure  in  the  design  of 
sawing  machines,  in  that  the  teeth  of  the  blade  are  on  the  in- 
side, thus  reversing  their  arrangement  in  machines  of  the  or- 
dinary type.  The  many  advantages  obtained  through  this  con- 
struction are  obvious,  and  in  this  instance  they  are  the  result 
of  long  and  careful  study  on  the  part  of  the  designers  with  the 
end  in  view  to  secure  the  principle  in  a  practical  form,  and  one 
which  would  be  exempt  from  criticism.  Tlie  saw  illustrated  has 
eight  internal  teeth  and  will  clear  7  in.,  altliough  rated  only  as 
a   =;  in.  machine.     Other  sizes  arc   for   12   in.   and   15   in.   dianic- 


its   bemg   maintained    in    alignment.      The    machme    is    driven    by 
a  General    Ivlectric,  20  h.p.  motor. 

.\lthough  not  the  lirst  machine  enihndying  the  internal  cutting 
principle,    it    is    the    first    on    the    market    (if    the    simpler    design 
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having  positive  direct  gear  drive.  The  photograph  herewith  illus- 
trating an  end  section  of  one  of  a  number  of  cuts  made  and 
giving  the  time  of  the  operation,  portrays  the  steady,  even  mo- 
tion of  the  blade  when  working  under  these  severe  conditions 
Greater  feeds  could  undoubtedly  be  obtained,  but  are  not  rec- 
omnieiidcd   by   the    builders    for   commercial    practice. 


NEW    DESIGN    COLD    S.\W    WITH    INTKRN.M.    TEETH. 


ters,  particularly  adapting  the  machine  to  locomotive  a.xles  and 
automobile   work,  in  cutting  of  gear  blanks  from  bar  stock. 

The  machine  consists  of  a  very  heavy  cylindrical  barrel,  about 
28  in.  diameter  in  its  bearings,  on  the  periphery  of  which  is 
located  a  bronze  worm  ring  having  teeth  of  steep  lead,  37^:4  in. 
outside  diameter.  The  driving  worm  is  of  hardened  steel  fitted 
with  roller  thrust  bearings,  and  the  opposed  stresses  due  to  the 
drive  are  absorbed  by  the  saddle  in  which  the  driving  hub  and 
worm  wheel  have  a  common  bearing.  The  saddle  is  of  excep- 
tionally heavy  construction,  made  with  the  base  and  cap  securely 
bolted  together,  and  having  ample  provision  for  oiling.  It  is 
fitted  with  square  lock  gibbed  bearings  on  the  base  with  adjust- 
ing screws  to  compensate  for  wear.  The  feed  is  obtained  by 
a  gear  box  giving  nine  changes  of  feed,  and  there  is  also  avail- 
able reversing  fast  power  traverse.  The  feed  screw  is  of 
very  large  diameter  and  has  a  bearing  at  each  end  to  permit  of 


This  machine  occupies  little  floor  space  and  appears  to  be  an 
ideal  type  for  supplanting  lathes  and  other  makeshifts  which 
may  still  be  found  around  many  shops  engaged  in  cutting  up 
shafting,  bar  stock,  gear  blanks,  etc.,  work  which  properly  be- 
longs to  the  metal  saw  and  which  can  be  handled  thereon  at 
a  minimum  of  expense  as  compared  with  the  primitive  methods 
referred  to. 


A  Germ.^n  Patent  Has  Been  Secured  for  the  manufacture 
from  the  Soya  bean  of  a  product  to  take  the  place  of  rubber. 
The  process,  says  an  American  consular  report,  consists  in  the 
reduction  of  the  oil  of  the  Soya  bean  to  a  thick,  tough  liquid 
through  the  addition  of  nitric  acid.  After  further  treatment 
with  alkaloid  solutions  the  mixture  is  heated  to  150°,  giving  a 
tough,  highly  elastic  product  similar  to  rubber,  which  can  be 
vulcanized  by   the   same   process   as   rubber. 


190 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


May,  ]9ii. 


THE  SCHENCK  LOCOMOTIVE  SCALE 


The  question  of  properly  estimating  the  adhesive  weight  of 
locomotives  is  one  to  which  increasing  attention  is  being  'paid 
by  locomotive  builders  in  Europe.  It  is,  of  course,  recognized 
that  the  stability  of  locomotives  depends  in  great  measure  upon 
a  good  distribution  of  the  weight  on  the  axles,  and  the  exigen- 
cies in  this  regard  are  becoming  greater  as  progress  goes  on, 
owing  to  the  continual  increase  in  the  speed.  Thus  it  is  of  the 
greatest  importance  that  the  distribution  of  the  weight  on  each 
of  the  wheels  should  be  carried  out  as  closely  as  possible  On 
the  other  hand,  it  is  evident  that  upon  the  exact  distribution  of 
the  load  depends  the  proper  running  and  length  of  service  of 
the  locomotives. 

So  far  as  Europe  is  concerned,  up  to  the  present  the  adhesive 
weight   has   been   determined   either  by   calculation   or  by   actual 


NEW    TYPE    OF    LOCOMOTIVE    SCALE. 

weighing  by  the  use  of  what  is  known  as  the  Ehrardt  balance. 
However,  owing  to  the  various  drawbacks  which  are  said  to  be 
incurred  with  this  latter  system,  inventors  have  been  at  work 
upon  different  apparatus  which  would  replace  it.  An  interesting 
weighing  system  which  is  not  by  any  means  an  experiment,  but 
is  constructed  by  one  of  the  best  known  German  firms,  the  Carl 
Schenck  Works  at  Darmstadt,  is  herein  illustrated.  It  is  now 
used  not  only  in  that  country,  but  in  quite  a  number  of  rail- 
road shops  all  over  Europe,  particularly  in  France  and  Russia. 
Owing  to  the  very  careful  design,  which  is  the  result  of  long 
experience  in  this  field,  it  very  justly  claims  to  represent  the 
most  recent  progress  in  locomotive  weighing. 

As  will  be  noticed  in  the  photograph,  the  installation  com- 
prises a  certain  number  of  movable  weighing  apparatus,  all 
alike,  and  mounted  on  carriages,  so  as  to  lie  along  the  pit  in 
two  ranges.  Each  of  the  apparatus  is  designed  .=o  that  the  upper 
part  can  be  raised  under  the  locomo;ive  wheel  ami  bear  up 
against  the  rim  so  as  to  lift  the  wheel  off  the  track,  thus  raising 
the  locomotive  as  a  whole  liy  means  of  each  wheel.  The  mech- 
anism which  actuates  the  lifters  is  all  operated  by  a  common 
shaft  lassing  along  the  side  of  each  range.  The  two  shafts  are 
connected  at  the  ends  by  gear  and  chain  drive  so  as  to  be  both 
worked  together,  and  all  the  lifting  is  thus  done  from  the  end  of 


the  pit  and  at  the  same  time.  Thus  the  locomotive  is  raised  quite 
equally  and  without  oscillations.  The  movement  can  be  carried 
nut  by  hand  through  a  ratchet  lever,  or  by  motor  drive,  prefer- 
ably an  electric  motor.  As  to  the  scales  proper,  they  arc  enclosed 
in  a  stout  cast  iron  box  mounted  on  four  rollers  so  as  to  form 
a  carriage,  and  running  on  rails  laid  along  the  floor  of  the  pit 
The  scales  work  on  the  common  steelyard  or  balance  principle, 
so  that  they  are  of  simple  construction  and  easily  standardized. 
Owing  to  the  very  limited  space  which  was  available  for  lodg- 
ing the  different  parts  of  the  lever  mechanism,  quite  a  special 
design  had  to  be  used  for  the  levers. 

The  lifter,  which  receives  the  weight  of  the  locomotive  and 
brings  the  load  in  turn  upon  the  levers,  is  made  of  suitable 
iron  castings,  and  on  the  top  is  the  wheel  support,  this  being 
a  cast  iron  base  carying  a  pair  of  tempered  steel  rollers.  The 
roller  holders  can  be  adjusted  back  and  forth  by  screws,  so  as 
io  adopt  the  rollers  to  take  the  rim  of  the  locomotive  wheel  in 
the  proper  way.  Ball  bearings  are  used  for  the  roller  shafts, 
so  that  these  can  be  readily  turred  even  while  taking  a  load  of 
12  tons  per  scale.  All  the  divided  scale  beams  lying  on  the 
outside  and  carrying  their  sliding  weights  are  placed  conveni- 
ently in  line  wif-.in  the  pit,  and  are  easily  handled  for  the 
weighing.  The  reading  is  done  as  usual  by  sliding  the  cylin- 
drical weight  along  the  scale  beam. 

In  order  to  obtain  exact  results  in  the  weighing  it  is  quite 
necessary  that  the  upper  rails  carrying  the  locomotive,  as  well 
as  the  lower  rails  supporting  the  carriages,  should  be  horizontal 
whether  the  balances  are  loaded  or  not.  This  condition  has 
been  carefully  attended  to  in  the  design,  and  the  rails  bearing 
the  carriages  are  laid  upon  the  foundations  of  the"  pit  in  the 
proper  way,  while  the  upper  rails  are  fixed  upon  a  series  of 
cliannel  bars  placed  parallel  and  solidly  connected  to  the  foun- 
dations. 

Weighing  with  the  above  apparati-s  is  carried  out  easily  and 
simply.  The  locomotive  is  brought  over  the  pit,  in  which  are 
installed  at  least  as  many  scales  as  there  are  wheels.  The 
scales  are  then  placed  well  under  each  wheel,  and  the  rollers 
adjusted  against  the  rims  by  using  the  screws.  By  working 
the  device  as  a  whole  from  the  end  of  the  pit,  all  the  lifters  are 
brought  up  at  the  same  time  in  the  position  of  load.  Where 
an  electric  motor  is  used,  it  is  specially  easy  to  stop  the  rising 
movement  automatically  at  just  the  right  height  for  the  weigh- 
ing. Here  the  locomotive  is  quite  lifted  off  the  rails  and  is 
held  entirely  upon  the  set  of  apparatus.  It  only  remains  to 
)  rbrce  the  scale  beams  by  the  sliding  weights  and  then  the  load 
upon  each  wheel  is  read  off  at  once. 

One  point  to  be  noticed  is  that  while  the  locomotive  is  resting 
upon  the  scales,  the  wheels  can  be  turned  about  upon  the  roller 
supports  without  ary  trouble.  New  readings  can  be  thus  taken 
in  order  to  see  what  differences  of  weight  may  come  from 
changing  the  position  of  masses  in  movement  such  as  counter- 
weights, pistons,  cranks,  etc.  That  the  §chenck  system  is  meet- 
ing vi'ith  considerable  favor  is  borne  out  by  the  fact  that  it  is 
approved  by  leading  railroad  men  in  all  the  countries  of  Europe 
and  in  less  than  five  years  more  than  50  installations  are  in  ser 
vice.  In  Germany  about  25  installations  are  in  operation  on  the 
different  railroads.  France  counts  5  plants  upon  the  govern-- 
ment  and  other  railroad  lines,  and  others  are  now  in  con 
struction. 


Railway  Development  in  Western  Canada. — The  year  ipii 
bids  fair  to  establish  a  new  record  in  railway  development  in 
western  Canada.  Recent  announcements  made  by  Sir  Thomas 
Shaughnessy,  of  the  Canadian  Pacific,  and  Sir  William  Mac- 
Kenzie.  of  the  Canadian  Northern,  show  that  these  two  roads 
will  spend  fourteen  and  twelve  millions,  respectively,  and  will 
add  at  least  a  thousand  miles  of  new  trackage  to  the  railway 
facilities   of  the   West  this  year. 


The  Regular  Annual  Meeting  of  the  American  Railway  It'- 
dustrial  Association  will  be  held  at  Hotel  Cadillac,  Detroit, 
Michigan,  May  9th  and   lOth,   191 1.     Opening  session   10  A.   M. 


Mav,  1911. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


191 


ELECTRIFICATION  OF  CHICAGO  TERMINALS 


Preliminaries  looking  to  the  final  electrification  of  Chicago 
terminals  are  said  to  include  immense  freight  switching  yards 
south  of  Grand  Crossing  to  be  used  by  all  roads  entering  the 
city  from  the  south  and  southwest,  another  on  the  northwest 
side  for  Northwestern  and  St.  Paul  and  about  thirty  small  yards 
along  the  Belt  Railway  at  each  intersection,  making  almost  a 
continuous  border  of  freight  yards  around  the  city.  Chief  En- 
gineer A.   S.  Baldwin,  of  Illinois  Central,  says : 

"The  railroads  in  considering  such  a  plan  arc  not  exactly 
discounting  the  time  when  they  will  be  forced  to  electrify;  they 
are  not  admitting  that  they  expect  to  lose  their  fight  against 
immediate  and  universal  electrification  in  the  city.  This  plan 
of  outer  yards  is  one  that  would  be  equally  advantageous  if  the 
terminals  were  not  electrified,  but  more  necessary  in  the  latter 
case. 

"The  new  system  would  allow  the  switching  to  be  done  in 
the  outlying  districts  where  the  old  steam  locomotives  could  be 
used.  When  sorted  and  made  up  into  trains  the  freight  could 
be  sent  to  the  team  tracks  and  freight  houses  on  tlie  various 
yards  by  electric  motors,  doing  away  with  a  large  part  of  the 
down-town  switching. 


the  work  for  which  it  was  built.  It  is  well  adapted  for  the 
heavy  duty  of  planing  all  of  the  material  used  in  freight  car 
work,  and  finishing  it  in  one  operation.  It  may  also  be  fitted 
with  matcher  heads   for  tonguing  and  grooving  material. 

The  lower  head  is  placed  in  front  so  as  to  operate  on  the 
material  first.  This  feature  is  one  which  will  no  doubt  com- 
mend itself  at  once  to  the  users  of  these  tools.  It  affords  a 
smooth  surface  for  the  material  to  slide  upon,  and  a  place  to 
gauge  and  measurei^rom;  makes  a  division  of  the  cut  between 
the  two  heads,  and  allows  the  parts  of  the  machine  to  be 
brought  close  together.  The  head  is  carried  in  a  heavy  hous- 
ing which  is  made  to  slide  entirely  out  of  the  machine  for  ease 
and  facility  in  sharpening  the  knives. 

The  upper  head  comes  next  to  the  lower.  It  is  mounted 
rigidly  in  a  massive  housing,  raising  and  lowering  through  two 
heavy  screws.  The  heavy  bonnet  chip  breaker  carries  an  ad- 
justable shoe  on  the  bottom  which  can  be  set  close  to  the 
knives,  and  it  swings  entirely  out  of  the  way  for  sharpening 
and  adjusting  the   latter. 

The  side  heads  are  carried  in  housings  of  entirely  new  con- 
struction, and  each  side  head  has  a  swinging  chip  breaker, 
swinging  out  of  the  way  so  that  the  head  may  be  easily  got  at 
for  adjustment.    The  side  head  housings  are  each  moved  by  two 
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Chicago  w'ill  go  into  the  scheme  blindly  as  no  similar  situa- 
tion has  ever  confronted  operating  heads  of  our  railroads.  New 
York  has  put  electric  motors  in  its  terminals,  but  there  was 
never  any  great  freight  movement  in  the  district  now  elec- 
trified." 

Chief  Engineer  Trumbull,  of  the  Great  Western,  says :  "The 
plan  of  having  outer  distributing  yards  is  almost  universally 
conceded  to  be  the  only  solution  of  the  freight  problem  in  case 
the  roads  are  forced  to  adopt  electricity  as  motive  power  in  the 
heart  of  the  city.  The  objections  of  the  switchmen  are  being 
overcome  in  the  new  plans." 


EXTRA  HEAVY  FOUR-SIDE  CAR  SILL  PLANER 


This  exceptionally  powerful  four-side  car  sill  planer  is  a 
recently  re-designed  output  of  the  Bentel  &  Margedant  Co.,  of 
Hamilton,  O.,  and  not  only  represents  the  most  modern,  but 
one  of  the  largest  and  best  constructed  of  its  kind  on  the  mar- 
ket. The  weight  of  the  machine  is  about  10,000  pounds,  and  it 
is  furnished  with  two  countershafts,  one  at  each  end.  It  is 
adapted  for  matching,  timber  dressing  and  a  very  wide  range  of 
heavy  work,  planing  two  sides  24  in.  by  12  in.  or  four  sides 
20  in.  by  12  in. 

The  unusual  strength  secured  in  the  design  is  apparent  in 
the  illustration.  All  parts  are  of  extra  substantial  and  stiff  con- 
struction, particularly  adapting  it   for  the  exacting  character  of 


screws,  each  pair  being  geared  together  and  operated  from  the 
working  side  of  the  machine.  The  lower  end  of  the  mandrel 
runs  in  a  step  box  which  allows  the  end  to  rest  in  oil,  thus 
insuring  that  it  will  positively  run  without  heating. 

The  feed  rolls,  six  in  number,  are  of  large  diameter,  with. 
heavy  journals,  and  powerfully  driven  by  a  train  of  large  ex- 
pansion gears.  They  raise  and  lower  in  massive  housings  by 
means  of  screws  and  a  system  of  levers.  All  rolls  are  raised 
and  lowered  by  power  simultaneously,  the  operator  standing  at 
the  feeding  end  and  simply  throwing  in  a  lever.  The  feed  has 
three  changes  of  speed,  varying  from  30  ft.  to  65  ft.  per  minute. 
It  can  be  given  faster  or  slower  speed  by  changing  the  size  of 
the  pulleys.  The  whole  length  cf  the  machine,  including  coun- 
tershaft, is  17   ft.,  and  the  ma.ximum  width   5   ft.  4  in. 


The  Largest  Stor.-\ge  B.\ttf.ry  Plant. — A  storage  batteiy 
plant,  said  to  be  the  largest  single-battery  plant  of  its  kind  in 
the  world,  will  be  erected  by  the  Consolidated  Gas,  Electric 
Light  and  Power  Company,  of  Baltimore,  as  soon  as  a  build- 
ing now  being  constructed  for  it  is  finished.  The  building  will 
adjoin  the  largest  direct-current  sub-station  of  the  company, 
and  will  cost  about  $50,000,  while  the  entire  cost  of  the  plan 
will  approximate  $300,000.  The  storage  battery  will  be  of  suf  - 
ficient  size  to  provide  for  the  peak  load  in  the  entire  business 
district  for  nearly  half  an  hour  should  an  accident  occur  at  the 
time  of  maximum  consumption. 
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TESTS  OF  FREIGHT  CAR  TRUCKS 


For  the  purpose  of  linding  out  the  facts  with  reference  to 
the  running  quahties  of  freight  car  trucks  that  are  held  reason- 
ably square  as  compared  with  those  constructed  in  such  a  way 
as  to  be  free  to  get  out  of  square,  Professor  Endsley  of  Pur- 
due University  on  invitation  of  the  American  Steel  Foundries 
conducted  a  series  of  tests  during  the  past  year  at  Granite 
City,  111. 

A  special  piece  of  track  was  constructed  for  the  purpose  of 
these  experiments,  consisting  of  a  sharp  incline  having  a  drop 
of  about  36  ft.,  which  was  followed  by  a  short  tangent  of 
30  ft.,  then  a  22  deg.  curve  303.3  ft.  in  length,  the  outer  rail 
being  raised  4}^  in.,  followed  by  a  tangent  of  257  ft.  and  end- 
ing in  an  incline  having  a  vertical  rise  of  20  ft.  The  gauge 
was  4  ft.  8j/2  in.  on  the  tangents  and  4  ft.  g  in.  on  the  curve. 
The  curve  had  a  rise  of  3  ft.  iof:t  "'■  in  this  length,  and  the 
tangent  following  it  had  a  total  rise  of  11.73  in-  From  the 
foot  of  the  starting  incline  there  was  also  a  straight  piece  of 
level  track  600  ft.  in  length  at  the  end  of  which  there  was  an 
incline  of  about  25   ft.  rise. 

The  tests  were  conducted  upon  the  different  types  of  freight 
car  trucks  and  different  modifications  of  the  same  type  of 
truck,  which  had  been  taken  from  under  cars  in  regular  ser- 
vice. There  were  24  trucks  tested.  The  brake  shoes  and  brake 
beams  were  removed  to  eliminate  any  friction  that  might  result 
from  the  contact  of   the  shoe  with  the   wheel. 

In  beginning  a  test  the  truck  was  carefully  weighed,  was 
then  pulled  up  the  incline  to  the  desired  height,  being  released 
a  number  of  times  until  the  distance  it  would  run  before  stop- 
ping became  constant.  When  testing  on  the  curved  track  five- 
record  runs  were  made  and  when  testing  on  a  straight  level 
track  the  runs  were  continued  from  four  to  si.x  hours  by  al- 
ternately running  the  truck  loose  for  two  runs  and  square  for 
two  runs.  The  velocity  at  any  point  was  determined  by  means 
of  an  electric  chronograph. 

In  obtaining  the  resistance  in  pounds  per  ton  the  following 
formulse    was   used : 


V^W 


(v^^Viv, 


K   =:  + 

L  =  K,  —  K. 

~~     D 
F 

P  =  

T 
Where 

P  =  Force  in   pounds  per  ton. 
V  =   \"elocity   of   truck   in    feet   per   second. 
W  ^  Total   weieht   of  truck. 
Wi^  Weight  of  wheels  and  axles. 
T  =:  Weipht   of  truck  in   tons. 
R  =  Radius  of  wheel  in  feet. 
K  =  Total  kinetic  energy. 
K,:=   Kinetic  energy  at  any   point  of  track. 
K  :=  Kinetic  energy  at  another  point  of  track. 
L  :=  Loss   of   kinetic  energy. 
D  =  Length    of    track    in    feet    for    which    the    loss    in    kinetic 

was  obtained. 
F^  Average  force  in  pounds  acting  on  the  truck. 
G  =r  Radius  of  gyration  in  feet  of  a  pair  of  wheels  and  a.xles  about 
the  center  line  of  the  axle.  It  was  necessary  to  know  this 
radius  of  gyration  in  order  to  determine  the' kinetic  energy 
in  the  truck  due  to  the  rotation  of  the  wheels  and  axles. 
This  was  done  experimentally  by  swinging  a  pair  of  wheels 
and  axles  as  a  pendulum   and  using  the  formulas. 


energy 


»     g  s 

G'=  Gr  — 

In  which 


71 


Time  of  a  single  oscillation, 
s  =  Distance   in   feet   from   center   line   of   axle   to    the   knife   edge 
supports. 
G]=  Radius  of  gyration   about  the  point  of  support. 

The  radius  of  gyration  as  obtained  for  a  pair  of  700  lb.  33-in. 
cast-iron  wheels  and  their  axle  was  .573  ft.,  and  for  a  pair  of 
33-in.    Davis    cast-steel    wheels   and   axle   was   .559    ft. 

For  recording  the  movement  of  the  side  frames  relative  to 
each  other  two  methods  were  used,  one  consisting  of  measuring 
the  increase  and  decrease  in  length  of  the  diagonal  from  the 
top  of  one  journal  box  to  the  other,  which  was  done  by  having 
a    wooden    arm    carrying    a    pencil    at    one    end    pivoted    to    the 


corner  casting  on  the  truck  and  reaching  diagonally  across  to 
the  other  corner.  This  pencil  recorded  its  moveinent  on  a 
card  attached  to  the  truck  frame.  The  second  attachment  con- 
sisted of  two  bars  of  iron  fastened  on  top  of  the  journal  boxes, 
one  of  which  had  a  90  deg.  bend  and  reached  across  the  track, 
and  carried  a  suitable  board  on  which  was  fastened  the  card. 
The   other   bar   constituted   a    support    for   the   free   end   of   the 


,\ii-.i  iicii)   iiF    i.'olijinli    .\K(,h    i;-\u    iiui.  ivs    suu.vkk. 

lirst  bar  and  was  equipped  with  a  suitable  arrangement  for 
holding  a  pencil.  This  would  record  the  exact  motion  of  one 
side  frame  with  respect  to  the  other. 

During  the  tests  it  was  found  that  a  loose  truck  would  go 
out  of  square  on  a  curve  so  that  the  flanges  of  one  wheel  would 
be  out  of  line  with  the  tl.mt'es  nf  the  wlieol  in   front  of  it  very 


DETERMINING    MOVEMENT   OF   SIPK    FR.\MES. 

noticeably.  A  straight  edge  placed  against  the  rim  of  one  of 
the  wheels  in  one  test  stood  away  2]/^  in.  from  the  rim  of  the 
following  wheel. 

Some  of  the  results  obtained  on  the  curved  track  from  two 
of  the  trucks  running  loose  and  rigid,  as  indicated  in  the  last 
column,  are  given  in  Table  I. 

Truck  A  was  an  experimental  arcii  bar  truck,  conforming 
closely  to  standard  practice  in  its  design  and  construction.  It 
had  a  specially  constructed  cast-steel  bolster  which,   being  con- 
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TABLE    I. 


Tost 
No 

Truck 

Wheels 
Front 

Averftge  Speed  in 
Feet  IVr  Second 

Averuge  Speed  in 
Miles  Per  Hour 

Kinetic  Energy  i[) 
Foot-Pounds 

Lose  in 
Kinetic 

Energy 
on  Curve 
Ft.-Lba. 

Total 
Force  on 
Trucl< 
on  Curve 
Pounds 

Uesistancc 
on  Curve 
Lbs. -Ton 

Resistance 

on  Curve 

Corrected  to 

Level  Track 

Lbs.-Ton 

Total 
Movement 
of  Side 
Frame 
Incfies 

At 
BeKinnii)]^ 
of  Curve 

At  End 
of  Curve 

At 
Beginning 
of  Curve 

At  End 
of  Curve 

At 
Begfnning 
of  Curve 

At  End 
of  Curve 

1 

[I 

ni 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

Xll 

XIII 

XIV 

I 

A 

1  and  2 

33.84 

26.80 

23.07 

18.27 

246,442 

l.'i4,.556 

91,880 

302.95 

48.39 

22.69 

None 

o 

A 

1  and  2 

34.33 

24.92 

23.40 

16.99 

251,268 

132,384 

1 18,884 

391.93 

63.21 

37.51 

3.78 

3 

A 

1  and  2 

27.83 

15.06 

18.97 

10.68 

165,115 

52,280 

112,835 

372.00 

00.00 

34.30 

3.78 

4 

A 

1  and  2 

27.87 

18.55 

19.00 

12.64 

167,137 

74,039 

93,098 

306.95 

49.03 

23.33 

None 

5 

A 

1  and  2 

24.09 

13.74 

16.83 

9  37 

131,533 

40,613 

90,920 

297,69 

47,65 

21,85 

None 

6 

A 

I  and  2 

24.53 

9.32 

16.73 

6.34 

128,280 

18,516 

109,702 

361.69 

58.36 

32.66 

3.78 

7 

A 

1  and  2 

22.98 

11.01 

15.67 

7.50 

113,532 

26,087 

87,475 

288.31 

46.05 

20.35 

None 

8 

A 

1  and  2 

22  98 

4.17 

15.67 

2.84 

112,476 

3,701 

108,775 

358.63 

.57.84 

32.14 

3.76 

9 

B 

1  and  2 

23.80 

11.84 

16.25 

8.08 

213,254 

52,773 

160,481 

529.11 

46.25 

20.85 

None 

10 

B 

1  and  2 

23.06 

5.30 

16.15 

3.62 

210,786 

10,572 

200,214 

000.11 

57.70 

32.00 

3.78 

11 

B 

1  and  2 

25,51 

10.80 

17.42 

7.37 

245,001 

43,906 

201,093 

663.01 

.57.95 

32.25 

3.78 

12 

B 

1  and  2 

25.31 

14.74 

17.25 

10.05 

241,183 

81,790 

1.58,388 

525.51 

45.95 

20.23 

None 

13 

B 

1  and  2 

28.44 

19.39 

19.39 

13.22 

312,656 

141,054 

171,002 

563.80 

49.28 

23.58 

None 

14 

B 

1  and  2 

28.24 

1G.46 

19.25 

11.22 

300,257 

102,004 

198,253 

653,65 

.57.13 

31.43 

3.78 

15 

B 

1  and  2 

34.90 

27.51 

23.79 

18.75 

458.594 

284,993 

173,661 

572.57 

50.49 

24.79 

None 

siderably  heavier  than  commonly  used,  made  the  weiglit  of  the 
truck  12,520  lb";.  No  spring  plank  was  used.  The  truck  had 
650  lbs,  cast-iron  wheels.  The  wheel  base  was  5  ft.  4  in. 
Although  the  wheels  were  cast  several  years  ago,  they  were  noi 
worn,  never  having  been  in  service  except  on  the  experimental 
track.  The  treads  and  flanges  were  in  good  condition.  The 
wheels  taped  slightly  larger  than  the  standard  33-in.  wheel. 
T  ruck  B  was  the  same  as  A,  with  the  exception  that  a  casting 
weighing  10,366  lbs.  was  added,  thus  making  its  total  weight 
22,886  lbs. 

In  the  table  the  first  ten  columns  are  self-explanatory.  Col- 
umn XI  was  obtained  by  dividing  the  values  in  Column  X  by 
303.3  ft,,  this  being  the  length  of  the  curve.  Column  XII  was 
obtained  by  dividing  the  values  in  Coluinn  XI  by  the  weight  of 
the  truck  in  tons,  and  Column  XIII  was  obtained  by  subtracting 
from  the  values  in  Coluinn  XII  25.7  lbs.,  the>  force  necessary 
to   overcome  the   resistance   due   to   the   rise   in   grade. 

In  order  to  show  more  clearly  the  relation  between  the  re- 
sistance in  pounds  per  ton  on  a  curve  and  the  amount  that  the 
truck  gets  out  of  square,  the  results  of  all  tests  on  the  curve 
track  were  plotted.  The  values  were  obtained  by  dividing  the 
values  in  Column  XIV  of  Table  I,  by  2,  the  assumption  being 
made  that  the  amount  that  the  truck  went  out  of  square  is  equal 
to  one-half  of  the  recorded  movement  of  the  side  frames  with 
respect  to  each  other.  During  a  number  of  tests  an  observer 
rode  the  truck  and  observed  the  movement  of  the  recording 
pencil,  which  seemed  to  indicate  that  the  amount  that  the  truck 
went  out  of  square  was  practically  the  same  for  both  the  out- 
ward and  the  inward  trips  around  the  curve.  The  results  were 
plotted  in  the  order  in  which  the  trucks  went  out  of  square, 
and  it  is  apparent  that  the  friction  in  pounds  per  ton  on  the 
curve  decreased  in  the  same  order.  To  more  clearly  show 
this,  all  of  the  results  of  tests  have  been  separated  into  five 
groups.  These  groups  were  selected  according  to  the  ainount 
that  the  trucks  went  out  of  square.  The  average  resistance  in 
pounds  per  ton  for  each  group  were  plotted  and  are  shown  in 
the  accompanying  illustration.  It  is  evident  that  the  amount  that 
the  truck  went  out  of  square  had  very  little  efifect  on  the  resist- 
ance  in   pounds  per  ton,  until  the  truck  was  at  least   i    in.  out 


of  square.  The  results  obtained  when  tlie  truck  was  out  of 
square  between  i  and  i^  in.  showed  the  increase  in  resistance 
to  be  10.06  lbs.  over  the  resistance  offered  when  the  trucks 
were  out  of  square  less  than  J/  in. ;  so  that  there  seems  to  be 
somewhere  near  i  in.  a  point,  such  that  if  the  truck  gets  out  of 
square  beyond  it,  the  resistance  in  pounds  per  ton  is  materially 
increased.  In  order  to  distinguish  between  a  square  and  loose 
truck,  in  view  of  the  foregoing,  it  was  assumed  that  all  trucks 
tested  that  went  out  of  square  Y^  in.  or  less  would  be  classed 
as  square  trucks,  and  all  of  those  that  went  out  of  square  more 
than   1Y2   in.  would  be  classed  as  loose  trucks. 

All  of  the  values  of  the  tests  obtained  for  trucks  that  went 
out  of  square  less  than  5<^  in.  were  averaged  and  a  resistance 
of  24.68  lbs,  per  ton  obtained.  Also  the  result  for  all  tests  of 
loose  trucks   were  averaged  and   a   resistance  of   38.33   lbs.  per 


Resistance  in  fhunc/s  Per  Ton  on  Curtfe 
0  10  ZO  30  40 


-Truck  ou/ofsi^uare  over  2  inches 

-Truck  out  of  square. bettveen  J^  anc/  S  inches 


[ —  -_  Truck  ouf  of  square  bef^reen  /oncf  /^  inches 
•  Truck  ouf  of sqi/ans  befiveen  ^  and  t/nch 


Truck  ouf  of  square  befween  0  and  pinch 


TABLE    OF    TRUCK    RESISTANCE. 

ton  was  obtained.  These  two  average  resistances  for  square 
and  loose  trucks  have  been  plotted,  together  with  the  average 
resistance  on  the  short  tangent,  which  resistance  amounted  to 
6.38  lbs.  per  ton.  With  the  tangent  resistance  as  an  origin,  a 
straight  line  was  drawn  between  the  tangent  resistance  and  the 
two  curved  resistances  as  shown,  the  upper  line  representing 
results   for  loose  trucks  or  those  getting  out  of   square   l5<   in. 
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or  more,  and  the  lower  line  representing  the  square  truck  or 
those  getting  out  of  square  H  in.  or  less.  These  two  lines  were 
drawn  straight  because  it  is  generally  accepted  that  the  resis- 
ance  due  to  curves  is  in  direct  proportion  to  the  degree  of 
curvature.  From  these  two  lines  it  was  computed  that  the 
per  cent,  of  saving  in  favor  of  the  truck  squared  varies  from 
7.9  per  cent,   on   a   r   deg.  curve  to  36.5  per   cent,   on  a  26  deg. 


curves,  tliere  will  then  be  available  data  as  obtained  from  four 
different  degrees  of  curvature,  whereby  a  more  satisfactory 
comparison  can  be  made  between  the  resistance  of  square  trucks 
and  loose  trucks  on  different  degrees  of  curvature. 

The  complete  report  on  the  tests  have  been  published  in  a 
very  attractive  illustrated  booklet  by  the  American  Steel  Foun- 
dries. 
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RESISTANCE    FOR    DEGREES    OF    CURVATURE. 

curve,  and  taking  4  deg.  as  the  average  main  line  curve,  the 
saving  is  20.3  per  cent,  in  favor  of  the  truck  squared. 

On  the  600  ft.  straight  track  tests  were  also  made  with  non- 
mated  wheels  on  the  same  axle  (Trucks  Ai  and  A:).  The 
results  are  given  in  Table  II.  It  will  be  seen  that  the  resistance 
under  these  conditions  is  very  decidedly  affected  by  the  condi- 
tion of  the  frame,  i.  e.,  loose  or  square.  In  Truck  Ai  the  wheels 
taped  under  or  over  the  standard  as  follows:  Wheel  No.  i, 
13/16  in.  under;  No.  2  on  same  axle,  3/16  in.  under;  No.  3, 
M  in.  over;  No.  4,  5/16  in.  over.  On  truck  A-,  No.  'i  and  2 
wheels  were  the  same  as  above,  but  No.  3  taped  M  in.  under, 
and  No.  4,  3/16  in,  under. 

From  these  tests  it  would  seem  that  where  the  wheels  of  the 


Truck 

Date 

Average 
Temp. 

Initial 

Speed 

Miles 

per  Hour 

Number  Runs 
of  Truck 

Average  Distance 
Truck  Traveled 

Number 

of  Feet 

in  Favor 

of  Square 

Truck 

Per 

Cent 

Favor 

of  Squaro 

Truck 

Loose 

Square 

Loose 

Square 

I 

11 

Ill 

IV 

V 

VI 

VII 

VIII 

IX 

X 

A 

10-29-'10 

44° 

23.07 

IS 

12 

4288 

4315 

27 

.62 

A 

11-  2-'10 

47° 

23.62 

12 

12 

4398 

4406 

8 

.18 

A 

11-  3-'10 

41° 

22.41 

15 

13 

3935 

3966 

31 

.78 

Ai 

11'  5-'10 

47° 

24.46 

20 

20 

3928 

3957 

29 

.74 

A2 

11-  7-'10 

67° 

24.22 

12 

11 

4888 

4920 

32 

.65 

As 

11-  9-'10 

70° 

23.63 

6 

6 

5097 

5254 

157 

3.07 

Aver. 

4422 

4469 

47 

1.06 

TABLE    II. 

truck  are  not  well  mated,  a  method  of  construction  which  will 
hold  the  axle  perpendicular  to  the  track  will  tend  to  slightly 
reduce  the  resistance. 

The  tests  so  far  conducted  have  suggested  several  interesting 
things,  which  could  not  be  developed  owing  to  the  lateness  of 
the  time  in  the  fall,  so  it  has  been  decided  to  continue  the  tests 
next  summer,  at  which  time  it  is  hoped  that  sufficient  data  will 
be  obtained  to  clearly  demonstrate  several  mteresting  as  well  as 
important  matters.  To  this  end  three  additional  pieces  of  ex- 
perimental track  are  being  constructed,  having  a  curvature  of 
3,  6  and  12  deg.  respectively.    After  tests  are  run  on  these  three 


In  the  design  of  the  handsome  tool  shown  in  the  accompany- 
ing illustration  the  Indianapolis  Machine  Tool  Co.,  of  Indian- 
apolis, Ind.,  has  worked  out  a  machine  embodying  many  un- 
usual features  of  sterling  merit,  and  one  which  at  the  same 
time  maintains  an  entire  exemption  from  criticism.  It  is  notice- 
able in  the  photograph  that  the  lathe  is  adapted  for  heavy 
chucking  and  bar  work,  and  the  combination  of  strength  and 
rigidity  so  plainly  apparent  insures  its  capability  for  rapid  and 
accurate  duplications.  That  it  is  lieavy  enough  from  a  general 
standpoint  to  take  care  of  the  most  severe  strains  without  injury 
is  prominent,  and  the  convenient  arrangement  of  the  controlling 
and   operating   levers   is  particularly   pleasing. 

A  study  of  the  details  of  this  interesting  machine  will  afford 
a  good  indication  of  the  progress  made  in  the  development  of 
turret  lathes,  and  will  forcibly  attest  to  the  ingenuity  of  machine 
tool  designers  in  so  effectually  eradicating  the  points  of  weak- 
ness which  were  so  prominent  in  the  years  following  the  intro- 
duction of  this  tiseful  appliance.  In  this  instance  it  wiil  be  noted 
that  the  bed  and  headstock  1  ousing  are  one  casting.  The 
former  has  heavy  flat  ways,  and  in  addition  to  a  lateral  rib 
through  the  center  has  cross  ribs  every  13  inches.  The  con- 
struction, so  far  as  this  particular  feature  is  concerned,  eflec- 
tually  eliminates  any  possibility  of  deflection  in  the  bed  and  at 
the  same  time  insures  the  strength  which  is  necessary  to  with- 
stand the  varying  stresses  to  which  machines  of  tlie  turret  type 
are  subject. 

The  drive  is   either  by  belt   from   one   or  two   speed  counter- 
shaft  or  by   motor,   either   5   or   "/Yi   h.p.     In   the   case  of   belt 
drive  it  is  from  a  4  in.  belt  to  a  16  in.  pulley,  which  drives  the 
high   speed  shaft  480  r.p.m.   with   a  one  speed  countershaft.     If 
one  of  two  speeds  is  desired,  the  high  speed  shaft  on  the  second 
speed  would  be  384  r.p.m.     The  single  belt  drive  mechanism  is 
separate    from   the    headstock   proper,   and  is 
fitted  into  a  housing  cast  solid  with  the  bed 
and  headstock,  so  that  the  whole  mechanism 
may  be  removed  in  case  of  repair  or  adjust- 
ment.    This   mechanism   is   composed   of   two 
friction   gear   drives,    the   latter   being  to   the 
intermediate    shaft,    giving    two    speeds    for- 
ward, which,  with  the  four  mechanical  changes 
in  the  headstock,  gives  eight  speeds  forward. 
There   are  two   double   friction  clutches   in 
the    headstock,    one    a    band    friction    in    the 
driving  mechanism,  and  the  other  a  cone  fric- 
tion on  the  intermediate  shaft.     Those  m  the 
driving  mechanism  are  on  a  shaft  which  runs 
480  r.p.m.,  and  those  on  the  intermediate  shaft 
are  on  a  shaft  which  never  runs  less  than  240 
r.p.m.     In   both   instances   the   locking   mech- 
anism   is    such    that    it    gives    all    the    effect 
■  of   a    positive    clutch    without    the    disadvan- 
tages.     The    wearing   parts    of    the    friction    dogs    are   of    tool 
steel  properly  hardened,  and  through  these   frictions  the  opera- 
tor is  always  in  absolute  control  of  the  spindle  and  chuck.    The 
main  spindle  is  of  40  to  50  point  carbon  steel,  with  3^  in.  hole. 
Its  bearings  are  of  bronze  of  ample  proportions,  adjustable  for 
wear,  and  provided  with  ring  oilers. 

The  turret  embodies  several  ingenious  and  novel  features. 
It  is  of  the  hollow  hexagon  type,  12  in.  in  diameter,  with  six 
holes  bushed  to  314  in.  One  lever  operates  both  the  lock  pin 
and  clamp,  and  six  automatic  stops  are  provided,  one  for  each 
face  of  the  turret,  the  latter  being  drilled  to  receive  the  various 
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tools.  One  revolution  of  the  pilut  vvlicel  moves  tlie  turret  one 
inch,  thus  giving  the  operator  an  immense  leverage  m  coming 
up  against  a  heavy  cut.  A  sight  indicator  is  also  provided  to 
advise  tlie  operator  of  the  depth  of  the  cut  should  ho  desire  to 
use  it  after  the  automatic  stops  have  operated. 

Power  rapid  traverse  is  provided  for  each  carriage.  This 
mechanism  operates  instantly  at  the  rate  of  40  ft.  per  minute, 
and  stops  immediately  wlien  thrown  off.  The  traverse  for  each 
carriage  is  entirely  independent  of  the  other,  and  can  be  oper- 
ated either  way,  regardless  of  what  the  other  carriage  is  doing 
or  whether  the  feel  is  on  or  off.     In  operating  the  power  rapid 


HIGH  EFFICIENCY  IN  SANO  BLASTING    AND  PAINT 
SPRAY  WORK. 


The  advantages  of  the  sand  blast  fur  many  classes  of  work 
have  been  accorded  general  recognition  for  quite  a  long  period, 
but  the  adoption  of  such  apparatus  has  not  proceeded  hereto 
fore  with  the  rapidity  which  might  be  looked  for,  largely  011 
account  of  the  excessive  cost  of  the  machinery  necessary  to  do 
economical  and  efficient  work. 

The  sand  blast  apparatus  herein  illustrated,  which  is  a  product 
of  the  Mott  Sand  P.last  Mfg.  Co.,  of  Chicago,  111.,  through  the 


THE    NEW    IXDIAN.\POLIS    TURRET    L.\THE. 


traverse  none  of  the  headstock  gears  or  feed  gears  are  used, 
so  that  neither  the  pilot  wheel  on  the  turret  slide  nor  the  hand 
wheel  on  the  tool  post  carriage  turn  or  move  in  either  direction 
when  the  rapid  traverse  is  thrown  in.  This  power  rapid  tra- 
verse mechanism  is  driven  from  the  main  driving  shaft  of  the 
machine,  and  does  not  require  separate  countershaft  or  motor. 

The  tool  post  is  of  the  four-sided  heavy  turret  type.  It  will 
carry  four  tools  at  one  time,  and  each  is  independently  adjust- 
able for  height.  This  tool  post  can  be  clamped  in  any  desired 
position,  or  locked  in  any  of  eight  different  positions.  It  is  ot 
very  rigid  construction  and  has  a  double  acting  clamping  device, 
both  inside  and  outside,  so  that  broad  faced  tools  can  be  used 
to  advantage.  Both  cross  and  lateral  power  feeds  are  provided, 
and  it  has  a  rapid  traverse  altogether  independent  which  will 
operate  either  way,  whether  the  feeds  are  on  or  off. 

The  tool  post  carriage  is  of  the  side  carriage  type,  having  a 
bearing  on  the  front  way  5^-8  in.  by  24  in.,  with  a  long  taper  gib 
on  the  side  of  the  front  way.  It  is  further  gibbed  to  a  60 
degree  angle  on  the  lower  side  of  the  bed  to  take  care  of  the 
cross  strain.  In  this  side  carriage  construction  the  bearing, 
which  on  an  ordinary  engine  lathe  goes  on  the  back  way,  is 
simply  transferred  to  a  bearing  on  tlie  bottom  of  the  side  of 
the  bed,  thus  getting  the  cross  slide  out  of  the  way,  and  giving 
the  full  swing  capacity  to  the  lathe.  This  permits  the  tool  post 
to  pass  the  chuck  and  the  turret  to  come  up  flush  with  the  latter, 
doing  away  with  the  necessity  of  long  overhanging  tools 

iVIinor  parts  of  the  machine  have  not  been  by  any  means  neg- 
lected in  the  refinement  which  has  been  achieved  in  this  design. 
Particular  attention  has  been  paid  to  lubrication,  which  is  as 
complete  as  possible.  The  oil  pans  are  cast  iron  and  placed 
at  such  a  height  from  the  floor  so  as  not  to  inconvenience  the 
operator.  All  pans  drain  into  the  large  pan  in  the  center  of 
the  machine,  which  contains  a  strainer.  From  this  the  lubri- 
cant flows  into  the  front  leg  of  the  lathe,  which  acts  as  a 
reservoir  and  from  which  the  oil  is  pumped  back  to  the  work 
by  means  of  a  rotary  pump,  located  on  the  back  of  the  ma- 
chine and  driven  from  the  rapid  traverse  shaft. 


elimination  of  elaborate  and  useless  parts,  and  other  changes 
tending  toward  the  utmost  simplicity  in  design,  effectually 
overcomes  this  latter  objection,  and  represents  the  highest 
development  which  it  has  been  possible  to  secure  in  this  ex- 
tremely valuable  appliance.  Its  efficiency  is  just  as  great  at  the 
end  of  one  or  two  hundred  feet  of  hose,  as  at  the  end  of  a 
ten  foot  section,  and  it  has  a  very  great  advantage  in  the  fact 
that  there  are  no  devious  and  crooked  pipes  to  clog.  The  air 
takes  up  the  sand  and  carries  it  along  in  a  straight  line.     The 


A  Little  Lard  Oil  rubbed  on  hardened  and  polished  steel- 
work, which  is  to  be  drawn  on  a  plate  over  an  open-forge  fire, 
will  prevent   the   smoke   from   obscuring  the   tempering  color 


mott    r.\I.\T    SPR.WING     MACHINE. 

flow  of  sand  can  always  be  adjusted  to  the  exact  volume  best 
adapted  to  the  work  at  hand.  As  an  illustration  of  the  effici- 
ency to  which  this  machine  has  been  raised  it  may  be  said  in 
cleaning  steel  cars,  one  man  and  one  machine  clean  an  average 
of  three  cars  a  day,  ready  for  the  painters.  This  work  by 
hand  would  require  forty  men,  and  the  sand  blast  does  a  better 
job,  the  sand  cleaning  where  hand  tools  cannot  reach. 
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The  same  principle  involved  in  the  constrnction  and  operation 
of  the  Mott  sand  blast  has  been  also  successfully  adopted  by  the 
company  in  the  application  of  paint  by  the  spraying  process. 
An  idea  of  the  economy  in  time,  labor  and  material  may  be 
gained  from  tests  showing  that  an  operator  may  easily  spread 
40  gallons  of  oil  paint  of  60  gallons  of  mineral  paint  in  one 
day,  under  20  or  35  pounds  pressure,  with  a  25-foot  length  of 
hose.  The  flow  of  the  paint  can  be  regulated  to  suit  the  work; 
the  paint  being  mixed  automatically.  The  air  that  reduces  the 
paint  to  a  spray  at  the  same  time  serves  the  purpose  of  main- 
taining it  at  uniform  consistency  in  the  tank.  The  sand  and 
paint  machines  are  practically  the  same  m  constructive  details. 


A  NEW  RADIUS  PLANER  ATTACHMENT 


In  machining  motion  links  and  obtaining  the  proper  curve  in 
the  slot  several  requirements  are  absolutely  necessary  in  con- 
nection with  the  device  to  be  employed  for  the  work,  and  these 
may  be  briefly  enumerated  as  follows : 

1st. — An  absolute  correct  circle  radius. 

2nd.— A  rigid  construction  permitting  of  heavy  cuts  to  keep 
pace  with  up-to-date  tool  capacity. 

3rd.— A  wide  range  in  adjusting  the  rigging  to  any  radius  oc- 
curring on  motion  links. 

4th.— Absolute  absence  of  wear  on  all  parts  that  may  impair 
the  accuracy  of  the  curve. 

5th. — An  easy  adjustability  to  radii  of  any  length  and  of 
changing  and  rechanging  straight  planer  work  with  radius  cut- 
ting. 

6th. — A  concentrated  method  of  curve  cutting  in  order  to 
finish  the  whole   operation  in  one  setting. 

A  review  of  practically  all  of  the  various  machines  and  meth- 
ods which  have  been  tried  at  different  times  with  a  view  to  ob- 
taining something  that  would  permit  rapid,  accurate  work,  and 
of  such  construction  that  wear  would  not  interfere  with  its 
exactness  has  led  to  the  design  and  construction  by  H.  B.  Un- 
derwood &  Co.,  Philadelphia,  Pa.,  of  a  new  radius  planing  at- 
tachment which  has  many  features  of  exceptional  merit. 

This  radius  attachment  allows  very  heavy  cuts  and  stands  up 
to  the  limit  of  the  machine  tool  without  injury.  After  the  Imk 
has  been  planed,  milled  around  the  edges,  the  end  clearances 
drilled  and  slotted,  it  is  set  up  on  the  chuck  table  and  the  center 
block  removed  by  parting  with  two  tools  simultaneously.  This 
parting  operation,  including  setting  up  link  and  lifting  out  block 
after  parting,  has  been  done  on  a  15  h.p.  planer  in  35  minutes, 
the  link  of  hammered  steel  3H  inches  deep.  After  parting,  the 
slot   is    finished   by    side   tools    kept    steadily    in   the   other   tool 


top  plate  always  in  the  direction  of  the  reciprocatmg  movement 
without  giving  a  resulting  force  with  the  tool  resistance  other 
than  parallel  to  it.  The  oscillating  component  of  the  mech- 
anism is  allowed  through  an  enlarged  pin  that  surrounds  the 
square  block  kept  down  by  a  cover  plate.  An  enlarged  eye  en- 
gages around  the  pin  and  with  a  retaining  ring  forms  on  its 
top  side  the  setting  table.  For  setting  up,  the  link  is  lined  up 
to  a  center  line  marked  on  the  chuck.  Owing  to  the  very  small 
amount  of  stress,  the  radial  bar  is  a  tube,  and  being  compara- 
tively light,  is  easily  handled.  It  permits  of  adjustment  to 
radii  of  different  lengths  by  means  of  a  guide  that  is  double 
pivoted  in  a  post  sliding  on  a  foot  plate  perpendicular  to  the 
planer   direction. 


PORTABLE  ELECTRIC  DRIVEN  GRINDER 


Portable  grinding  machines  in  recent  years  have  been  ac- 
corded much  favor  by  shop  superintendents  and  master  mechan- 
ics in  view  of  the  wide  range  of  work  in  wdiich  their  use  is 
permissible,    and   which    with    the    appliances    formerly    at    hand 


necessitated  the  removal  of  the  part  with  the  attendant  loss  of 
time  and  expense  These  tools  have  proved  ot  exceptional  value 
in  the  dressing  of  steel  castings,  which  are  now  so  generally 
embodied  in  locomotive  construction,  and  treat  with  equal  fa- 
cility frames,  wheel  centers  and  other  parts  which  may  not 
require  planing  all  over,  but  should  still  be  "burred"  or  roughly 
hnished. 

A  remarkably  compact  and  efficient  example  of  portable  elec- 
tric grinder  is  that  herein  illustrated  of  3  h.p.,  which  is  a  recent 
output  of  the  United  States  Electrical  Tool  Co,  of  Cincinnati, 
O.  It  is  used  to  considerable  advantage  in  in  railroad  shops  on 
several  jobs  which  without  its  assistance  would  be  attended  by 
greatly  increased  expense.  One  prominent  instance  of  this  utility 
advanced  in  its  favor  is  the  preliminary  treatment  of  skid  flat 
driving  tires  before  turning.  In  many  cases  of  this  kind  the 
spot  becomes  chilled  so  hard  that  the  lathe  tool  rides  or  rounds 
it,  and  it  becomes  necessary  to  turn  below  the  spot.  Proper 
grinding  over  the  latter  obviates  this  difiiculty  and  preserves 
much  of  the  life  of  the  tire. 


Xew  M.\in  Line  Buu.t  in  igio, — Official  returns  from  nearly 
all  the  railways  in  the  United  States  show  that  approximately 
4,122  miles  of  new  main  railway  line  were  built  in  the  L'nited 
States  during  the  calendar  year  1910,  as  compared  with  3,748 
miles  during  1909.  The  1909  record  was  over  500  miles  more 
than  for  the  preceding  year,  which  was  the  smallest  since  1897. 
New  main  track  mileage  is  reported  in  38  States  and  Terri- 
tories, including  Alaska,  where  6  miles  of  new  track  were  built. 

heads  of  the  planer.     The  advantage  of  this  method  consists  in      Texas,  which  was  first  in  1909,  was  first  in  1910,  with  756  miles. 

having   one    setting    for    blocking   out    and    finishing   both    sides      In   Canada    1,844  'w\es   were   reported,   as   compared   with    1,48b- 

and  in  the  absolute  correctness  of  inside  and  outside  radius.  miles  in  1909,  an  increase  of  356  miles,  and  in  Mexico  only  138 

A  square  block  which  is  integral   with   the  bottom  plate,  that       miles  were   reported,   as  compared   with   2S1   miles  the   previous 

is  lixed  to  the  planer  table,  transmits  the  driving  power  to  the      year,  a  decrease  of   143  miles. 


.\P1>LICATI0N    OF    THE    UNDERWOOD    RADIUS    .\TTACHMENT. 
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COMBINATION  ELECTRIC  TURNTABLU  TRACTOR  AND 
ENCJINE  HAUL 


In  many  ongine  houses  it  is  found  ncctssary  to  handle  dead 
locomotives  over  the  turntable.  This  presents  a  difficult  and 
expensive  proposition,  the  only  practical  solution  to  which  is, 
mounting  some  form  of  pulling  device  on  the  turntable  itself. 
To  meet  this  demand,  Geo.  P.  Nichols  &  Bro ,  Old  Colony  Bldg., 
Chicago,  have  developed  several  types  of  engine  haul,  one  of 
which  is  an  independent  device,  and  is  usually  mounted  on  the 


but  it  is  impussiljle  to  operate  both  mechanisms  at  the  same 
time.  The  winding  drum  mechanism  and  clutch  arrangement 
are  the  same  as  are  usually  employed  on  the  N'ichols  transfer 
table,  and  the  wire  rope  is  led  off  from  the  drum  around  deHect- 
ing  sheaves  on  the  turntable  proper,  to  snatch  blocks  at  the  ends 
of  the  table,  in  the  same  manner  as  in  transfer  talile  practice. 

A  better  idea  may  be  obtained  of  the  machinery  arrangement 
by  referring  to  the  illustration  wliicb  shows  the  tractor  removed 
from  the  table  and  with  tlie  cab  platform  and  machineiy  housing 
removed.     A  powerful  l)ral<e  is  provided  for  the  swinging  mcch- 


TURNING     HE.WY     LOCOMOTIVE     WITHOUT     TURNTABLE    BALANCE. 


turntable  girder  near  the  center  of  the  talile.  1  be  control  cl 
this  may  be  eflfectcd  from  the  cab  of  an  electric  tractor,  or  from 
its  own  individual  controlling  stand.  Occasions  frequently  pre- 
sent themselves,  however,  where  a  combined  tractor  and  engine 
haul  may  be  applied  to  the  turntable  in  the  same  manner  as  a 
standard   tractor. 

The  illustration  shows  such  a  tractor  attached  to  a  .66  ft.  Nash- 
ville, Chattanooga  &  St.  Louis  Ry.  turntable  at  Nashville,  Tenn. 
This  externally  presents  an  appearance  very  similar  to  that  of 
a  Nichols  standard  tractor,  the  only  apparent  difference  being 
that   the   machinery   space   housed   in   is   a   little   larger   and   the 


TRACTOR   REMOVED    FROM    TAHLE. 

cab  is  set  somewhat  higher  than  in  the  standard  type.  Within 
the  machinery  enclosure  is  the  usual  mechanism  for  the  turn- 
table drive,  and  also  the  entire  winding  mechanism,  which  con- 
sists practically  of  a  winding  drum  driven  through  a  friction 
clutch  arrangement  by  the  same  motor  which  operates  the  turn- 
table. By  the  use  of  friction  clutches  mechanically  interlocked 
with  each  other,  the  motor  may  be  connected  w-ith  the  table 
drive   rr   with   the   winding   drum   at  the   will   of   the   operator. 


anism,  and  also  for  checking  or  holding  the  winding  drum. 
Above  the  machinery  is  mounted  the  operator's  cab  containing 
the  steel  switch  box,  the  levers  for  the  drum  brake,  travel 
brake,  clutches  and  sand  box.  Current  is  brought  to  the  turn- 
table from  beneath  through  the  center  casting,  a  swivel  collec- 
tor being  mounted  directly  over  the  turntable  center.  As  the 
turntable  was  an  old  one  already  in  place,  and  the  rounded  top 
of  the  center  casting  was  only  3%  inches  below  the  top  of  the 
rails,  arranging  a  suitable  collector  presented  some  difficulties 
which,  however,  were  very  successfully  overcome.  As  the  table 
is  very  short,  it  is  absolutely  impossble  to  balance  the  newer 
and  heavier  engines  which  are  now  being  turned,  and  the  hand- 
ling of  locomotives  prior  to  the  installation  of  the  tractor  was 
exceedingly  difficult  and  expensive.  The  tractor,  however,  is 
able  to  turn  any  of  the  engines  on  the  table  regardless  of 
whether  a  proper  balance  is  obtained  or  not. 

Reference  to  the  illustration  shows  that  all  of  the  wdieels  of 
the  locomotive  being  turned  are  on  one  side  of  the  center  of 
the  table,  even  when  the  locomotive  is  set  as  far  back  as  pos- 
sible. The  engine  haul  pulls  these  engines  on  and  of?  the  table 
with  ease.  Reports  show  that  the  cost  of  power  for  turning 
locomotives  since  the  tractor  was  installed  has  been  less  than 
one-quarter  of  a  cent  each. 


According  to  Statistics  Just  Compiled  by  the  railway  mail 
committee  from  reports  submitted  on  forms  prescribed  by  the 
Post  Office  Department  by  1S7  railways,  operating  178,710  miles 
on  which  there  are  2,411  mail  routes,  the  railways  of  tht  United 
States  not  only  receive  less  compensation  for  handling  the 
mails  than  they  receive  for  handling  express,  but  in  proportion 
to  the  cost  incurred  by  the  roads  and  the  value  of  the  service 
rendered  by  them,  the  compensation  they  receive  for  handling 
the  mails  is  less  than  that  received  for  any  other  service. 
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The   Railroad   Clubs 


Club 


Canadian 
Central 

New  England 
New  York 

Pittsburg 

Richmond 
St.  Louis 
Western 
Western  Canada 


Nut 

MZETIKC 

May 

2 

May 

12 

.May 

9 

May 

1» 

May 

26 

May 

13 

May 

la 

May 

16 

May 

8 

Title  of  Paper 


Annual  Meeting  and  Smoker. 


Observations  of   Foreign   Railways. 
The   Possiblities  of  the  Oxy-Acetylene  Torch 
in  the  Railway  Shop. 


Annual   Meeting  and  Election  of  Officers. 


Author 


James  F.  Paige. 
Prof.  J.  M.  More 
head 


SiCIZTART 


Address 


Jas.  Powell 
.1.  D.  Vought 

Geo.  H.  Frazier 
H.  D.  Vought 

C.  VV.  Alliman 

F.  O.  Robinson  C.  &  O.  Ry.,  Richmond,  Va. 

U.  W.  Frauentnal  I  Union  Sta.,  St.  Louis,  Mo. 

OS.  W.  Taylor  390  Old  Colony  Bldg    Chicago 

\V.  H.  Rosevear  100  Chestnut  St.,  Winnipeg,  Man. 


P.  O.  Box  7,  St.  Lambert,  near  Montreal 
95  Liberty  St.,  New  lork 

10  Oliver  St.,  Boston.  Mass. 
95  Liberty  St.,  New  York 

P.  &  L.  E.  R.  R.,  Gen.  Office,  Pittsbu:  uh,  P^ 


ANNUAL    MEETING. 


NEW    ENGLAND    RAILKOAD    CLUB. 


CAR     INTERCHANGE. 


The  twenty-eighth  annual  meeting  of  this  club  was  held  at 
the  Copley  Square  Hotel,  Boston,  Mass.,  on  Tuesday  evening, 
March  14.  The  following  officers  were  nominated  for  the  en- 
suing year :  President,  J.  A.  Droege,  superintendent,  N.  Y., 
N.  H.  &  H.  R.  R. ;  vice-president,  R.  D.  Smith,  assistant  super- 
intendent motive  power,  B.  &  A.  R.  R. ;  treasurer,  Charles  W. 
Sherburne,  530  Lever  St.,  Boston,  Mass. ;  finance  committee,  B. 
M.  Jones,  141  Milk  St.,  Boston,  Mass.,  and  F.  A.  Barbey,  South 
Station,  Boston,  Mass.  The  membership  of  the  club  was  given 
at  533  and  its  prosperity  is  evident  by  the  continued  increase  in 
membership  and  the  amount  of  cash  on  hand,  which  by  the 
treasurer's   report   is  $2,283.24. 


INFLUENCE  OF   GRAVITY  ON  TRAINS   DESCENDING 

GRADES    AND    BRAKE    POWER    NECESSARY 

FOR   SAFE   CONTROL. 

CENTRAL    RAILWAY    CLUB. 

John  P.  Kelly  at  the  March  to  meeting  ably  summed  up  the 
various  factors  entering  into  the  above  problem  in  one  of 
the  most  instructive  papers  which  have  been  presented  before 
this  club.  The  subject  is  one  deserving  serious  consideration  in 
view  of  the  fact  that  in  modern  railroading  the  day  of  the 
hand  brake  has  practically  gone  forever,  and  that  dependence 
is  placed  entirely  on  the  automatic  brake  to  control  the  mo- 
tion of  trains  on  heavy  long  grades  as  well  as  on  level  road. 
Mr.  Kelly's  final  conclusion  was  that  the  braking  power  now 
etnployed  on  modern  freight  equipment  is  none  too  high  for 
safe  operation  on  heavy  grades;  hence  the  need  for  keeping  the 
brakes  in  the  best  of  condition  to  insure  sufficient  braking  or 
retarding  power   for  safe   handling. 


TEAM    WORK    IN    TRANSPORTATION. 


CAN.'^DIAN    RAILWAY    CLUB. 


The  necessity  of  this  important  adjunct  to  successful  rail- 
road operation  was  emphasized  by  C.  Murphy,  general  superin- 
tendent of  transportation  of  the  Canadian  Pacific  eastern  fines 
at  the  April  4  ineeting  of  the  above  club.  It  was  pointed  out 
that  if  the  heads  of  the  different  departments  are  not  working 
in  harmony,  it  will  be  found  that  the  employees  of  their  de- 
partments are  at  cross  purposes,  which  implies  disorganization 
and  serious  increase  in  cost.  On  the  other  hand,  where  the 
heads  of  the  different  departments  are  working  together  with 
the  one  end  in  view — that  of  obtaining  the  best  possible  results, 
the  same  attitude  is  largely  reflected  by  their  subordinates  and 
a  combination  so  strong  is  formed  that  nothing  can  stand  up 
against  it.  with  the  result  that  the  lowest  possible  cost  of  oper 
ation  is  attained.  Mr.  Murphy  reviewed  in  turn  each  of  the  vari- 
ous departments  and  indicated  reforms  which  might  be  made 
tending  toward  the  general  good. 


WESTERN    RAILWAY    CLUB. 


A  paper  on  the  above  subject  by  T.  W.  DemareM,  superin 
tendent  of  motive  power,  Pennsylvania  lines,  was  read  at  the 
meeting  of  this  club  held  February  21.  The  presentation  was 
largely  an  analysis  of  the  M.  C.  B.  code  of  rules,  and  con  • 
tained  the  amended  rules  governing  the  interchange  of  cars 
at  Chicago  which  will  become  effective  v.'hen  approved  Ijy  the 
General   Superintendents'   Association. 


CONSERVATION    OF    HUMAN    LIFE    IN    STEAM   AND 
ELECTRIC    RAILROAD    TRAVEL. 


RAILWAY     CLUB     OF     PITTSBURG. 


At  the  February  24  meeting  of  this  club  Guy  P.  '1  hurber  pre- 
sented a  rather  lengthy  paper  under  the  above  title,  which,  after 
a  resume  of  collision  and  mortality  statistics,  resolved  into  a 
description  of  the  Gray-Thurber  system  of  automatic  train  con 
trol  and  cab  signal.  It  will  be  recalled  that  a  trial  demonstra- 
tion of  this  system  was  made  on  the  Pennsylvania  Railroad 
west  of  Allegheny  during  1905  to  prove  out  the  principle  of 
automatically  controlling  trains  successfully  by  using  the  well- 
known  principle  of  the  electro  automatic  block  signal.  Mr. 
Ihurber  described  the  various  details  at  considerable  length 
and  in  very  interesting  fashion.  A  considerable  discussion  was 
accorded  the  paper  which  was  appreciatively  received  by  the 
club  members. 


CONCRETE    FOR    RAILWAY    WORK. 


NEW    YORK   RAILROAD   CLUB. 


The  varied  uses  to  which  this  material  can  be  adapted  in  con 
nection  with  railroad  structures  were  presented  in  a  very  inter- 
esting paper  by  J.  P.  H.  Perry  at  the  April  21  meeting  of  this 
club.  It  was  pointed  out  that  although  railroad  officials  have 
adopted  concrete  most  extensively  for  bridges,  retaining  walls, 
abutments,  culverts,  track  elevation  and  similar  heavy  work, 
they  have  been  somewhat  backward  about  using  concrete  for 
buildings  on  their  lines.  The  author  recommended  a  more  ex- 
tensive application  in  tliis  line,  and  set  forth  the  varied  advant- 
ages which  it  possesses,  particularly  from  the  viewpoints  of  fire 
and   waterproofness,   sanitary  qualities   and   cost. 


The  First  Automatic  Signals  on  a  Steam  Road  using  al- 
ternating current  for  operating  and  lighting  the  signals,  as  well 
as  supplying  the  track  circuits,  were  installed  on  the  Cumber- 
land Valley  Railroad  between  Lemoyne  and  Mechanicsburg,  a 
distance  of  seven  miles,  in  1908,  and  have  just  been  put  in  ser- 
vice. No  batteries  are  used  on  any  part  of  the  Cumberland 
Valley  Automatic  Signal  System  and  the  maintenance  expense 
is  limited  chiefly  to  the  proper  lubrication  of  the  signal  mech- 
anism, and  the  care  of  the  rail  bonds  and  insulated  joints. 
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BOOK  NOTES 


Proccctliiigs  of  the  Anitricaii  Railway  liridgc  aiul  lUiiKliii.n  Asso- 
ciation.     Twenticlli    Anmial    Convenlion,    hold    al    Uiiivcr, 
Colorado,  October  18-20,  1910.     I'ublis'.ied  by  the  Association. 
C.  A.  Lichty,  Secretary,  215  Jackson  Boulevard,  Cbicai>;o,  ill. 
The  proceeilings,  wbich  comprise   197  pages  6  by  9  inches,  em- 
body in  detail  the  work  of  the  convention.    The  secretary's  report 
is  of  interest  showing  the  association  to  be  in  a  growing  and  pros- 
perous condition,  the  membership   having   increased  in   numbers 
during  the  past  ten  years  from  171  to  over  400,  including  mem- 
bership in  Canada,  Mexico,  .-Vustralia,  ,\ew  Zealand,  China,  India, 
Cuba,  I'anama  and  the  Philippines.     Several  extremely  valuable 
papers  were  presented  during  the  session,  including  l-"nibanknieiil 
Protection,   Cast   Iron    Pipe    Culverts,    Buildings   and    Platforms 
for  Small  Towns,  Superelevation  on  Bridges,  Hoops  for  Water 
Tanks,  and   Fireproof   Oil   Houses.     The   attendance   w^as   large 
and  the  number  and  value  of  the  papers,  with  the  animated  dis- 
cussion accorded  th(;m,  combined  to  render  the  convention  as  ,1 
whole  one  of  the  most  successful  in  the  history  of  the  association. 


Industrial  Plants.  By  Charles  Day.  Cloth  294  pages,  5  x  /'/j 
inches.  Illustrated.  Published  by  Tlic  Engineering  Mciga- 
cinc.  New  York,  N.  V. 
The  latest  manner  of  arranging  and  planning  industrial  plants, 
based  upon  a  logical  scientific  method  of  analysis,  is  the  prob- 
lem with  which  this  book  deals,  and  unquestionably  the  presenta- 
tion of  the  subject  is  adequate,  with  a  full  realization  of  the 
author's  aims.  The  factors  considered  by  Mr.  Day  concer;-.  the 
organic  constitution  of  the  factory,  and  are  of  more  potential 
importance  even  than  systems  of  management,  which  concern 
functional  conditions.  While  these  latter  may  be  remedied,  or- 
ganic inefficiency  embodied  in  the  design  and  structure  of  the 
plant  is  incurable,  and  is  imposed  upon  all  later  operations.  Mr. 
Day  defines  in  this  book  for  the  first  time,  in  permanent  form, 
the  principles  and  the  practical  precepts  of  scientific  plant  con- 
struction. Chapters  I  to  VIII,  inclusive,  have  to  do  largely 
with  industrial  principles,  and  the  manner  in  which  the  planning 
of  industrial  plants  should  be  conducted  to  incorporate  these 
principles.  Chapter  IX  treats  of  certain  more  important  problems 
that  enter  into  the  metal  working  trades.  Chapter  X  includes 
descriptions  of  the  principal  points  of  interest  presented  by  a 
number  of  plants  selected  as  illustrating  the  trend  of  modern 
progress,  and  chapters  XI  and  XII  bear  upon  tlie  relationship  of 
cfient  and  engineer.  The  development  of  the  subject  as  pre- 
sented is  thorough  and  the  book  on  the  whole  is  a  unique  and 
valuable  addition  to  such  literature.  The  inclusion  of  a  volume 
upon  works  construction  in  a  library  of  "Works  Management" 
is  a  purposeful  recognition  of  the  fact  that  efficiency  and  economy 
in  manufacturing  must  be  considered  much  more  than  the  mere 
operation  of  the  plant  in  which  the  processes  of  production  are 
carried  on. 


Locomotive    Breakdowns.      By   George    L.    Fowler   and   William 
W.  Wood.     Published  by  the  Norman  W.   Henley  Co.,   132 
Nassau   St.,  X^ew  York,   N.  Y.     Flexible  covers,  270  pages, 
^Vzyi^Yi  in.    Illustrated.    Price,  $1.00. 
The  seventh  revised  and  enlarged  edition  of  this  exceedingly 
valuable    book    brings    its    subject    matter    strictly    up    to    date, 
covering   the   latest    developments    in    valve    gears,    superheaters 
and  air  brake  practice.     The  chapter  on  questions   and  answers 
on  the   latter  has  been   entirely  rewritten,   and  is   the   result  of 
long  and  careful  study  in  selection,  guided  by  years  of  experi- 
ence.    As  this  book  is  intended  for  the  benefit  of  everyone  in 
any  way  connected  with  the  locomotive,  the  chapter  on  engine 
repairs  is  the  premium  to  the  shop  and  roundhouse  men,  illus- 
trating  a   number    of   handy    devices    used   in    locomotive    shop 
repairs,  and  while  not  coming  within  the   scope  of  road   emer- 
gencies,  with   which   the   book   primarily   deals,   it    may   still   be 
defined   as   of   great   value  when   time   is   an   important   element 
that  demands  instant  recourse  to  the  quickest  means  for  effect- 
ing what  practically  amounts  to  emergency  repairs. 


PERSONALS 


K.    .\.    .MiisFi.KV.   -sccrutary   ot    Ihc    liiU'r>lau-   (  oininirii.t:  I  onunis!,ion,   clicil 
:i(   lii>  home  in   Washington  on   .Vpril    lb. 

I*'.   Hume  has  hcen  made  su])crintfnili-nt  of  machinery  of  the  Fort  Dodge, 
lies  .Moiiics  &   Southern   k.    U.,  at   Ituone,   la. 


Ceuri^i;  \Vi>ui.ivii  has  hcin   appointed  master  mechanic  of  the  Gainesville 
.Midland  K.  K.,  with  oflicc  at  Gainesville,  Ga. 


G.    G.    XiCHdLs   has   been    api>ointed    master    nKthanic    of    the    Joncsboro, 
Lake  City  ii:   Eastern  R.   R..  at  Joncsboro,  .irk. 


G.    .\.    Wool)    succeeds    C.    W.    Tessitr    as    general    foreman    of    the    car 
i|e|>artniciit.   National   Railways  of  Mexico,  at   .Aguas  Calicntcs. 


G.    II.    .Mu.vTAGLE  has  been  made  master  mechanic  of  the  Quincy,  Omaha 
i-   Kansas  City   R.    R.,  at    .Milan,    Mo.,   vice  .A.    W.   Ouackenbush. 


1>.    L.    RlNGLLR   has   been    made    roundhouse    foreman    of  the   Trinity   and 
lirazos  \alley  Railway  at  Teague,  Tex.,  vice  K.  L.  Critz,  transferred. 


J.\.\!i:s    McGiNNis,    master   boiler   maker   of   the    Santa    Fc    at   Argentine, 
Kan.,   has  been   transferred  to   Topeka,    Kan.,   with  a  similar  position. 


D.  J.   S.   Brown,   assistance  superintendent  of  motive  power  of  the  Dela- 
ware,  Lackawanna  &   Western   K.    R.,   died  on   .April  2,  at   Scranton,  Pa. 


Z.   A.   BcRRELL  has  been  made  general  foreman  of  the  .Atchison,   Topeka 
and  .Santa  Fe  Ry.   at  VVinslow,  Ariz.,  vice  A.  J.   Cunningham,   resigned. 


B.  Smith  has  been  appointed  general  foreman  of  the  Kansas  City,  Mexico 
i  Orient  locomotive  shops  at  Wichita,  Kan.,  vice  Ira  Chambers,  resigned. 


M.   R.   Smith  lias  been  appointed  master  mechanic  of  the  Monon  shop  at 
Lafayette,   Ind.,  vice  O.  S.  Jackson,  resigned  to  accept  service  elsewhere. 


N.    KlRBV   has  been  appointed  master  mechanic  of  the  Alabama,   Tennes- 
see S:  Northern  R.  R.,  with  office  at  Panola,  Ala.,  succeeding  D.  D.  Briggs. 


John  C.  O'Donnell  has  been  made  machine  shop  foreman  on  the  .Atchi- 
son, Topeka  &  Santa  Fe  Ry.  at  Richmond,  Cal.,  vice  .\I.  W.  McKenna, 
resigned. 


Edward  IIcghes  has  been  appointed  purchasing  agent  of  the  Lehigh  £: 
New  England  R.  R.,  with  office  at  Lansford,  Pa.,  succeeding  J.  B.  White- 
liead,  resigned. 


R.  L.  DooLlTTLE,  master  mechanic  of  the  .Atlanta,  Birmingham  &  Atlantic 
R.  R..  at  Fitzgerald,  Ga.,  has  been  appointed  superintendent  of  motive 
power  of  that  road. 


E.  O.  Rollings,  assistant  master  mechanic  of  the  Louis\-iIle  &  Nashville 
Railway,  at  Howell,  Ind.,  has  been  promoted  to  be  master  mechanic  at 
South   Louisville,    Ky. 


W.  T.  Kuhn  has  been  made  assistant  master  mechanic  of  the  Lake  Erie 
^  Western  Railroad  shops  at  Lima,  O.,  succeeding  G.  J.  DutTy,  appointed 
master  mechanic  at  the  same  point. 


O.  II.  .Attridge,  general  foreman  of  the  Atlanta  ^  \\'est  Point  R.  R.  .it 
Montgomery,  Ala.,  has  been  made  master  mechanic  of  the  system,  vice 
F.   O.  Walsh,  resigned  to  accept  service  elsewhere. 


William  ,A.  Elmendorf,  for  many  years  connected  with  the  Illinois  Cen- 
tral R.  R.,  died  in  Chicago  on  .April  8.  He  is  said  to  liave  placed  in 
service  tlie  first  sleeping  car  used  on  the  above  road. 


J.  McCabe,  formerly  master  mechanic  at  Harlem  River,  New  York,  New- 
Haven  &  Hartford  Railroad,  has  been  transferred  to  New  Haven  as  general 
road  foreman   of  engines,  vice  E.   W.   Ailing,  promoted. 


R.  J.  McQcaid  has  been  appointed  a  foreman  in  charge  of  locomotive 
and  car  departments  of  the  Rock  Island  Lines,  with  office  at  Rock  Island, 
III.,  succeeding  V.  W.  Ellet,  resigned,  to  go  to  the  Hunt-Spiller  Manufac- 
turing Corporation,  Boston,  i^Iass. 


J.  L.  White,  purchasing  and  supply  agent  of  the  St.  Louis,  Brownsville 
&  Mexico.  Ry.  at  Kingsville,  Tex.,  has  had  his  headquarters  removed  to 
Houston,  Tex.,  and  his  jurisdiction  has  been  extended  to  include  the  St. 
Louis  &  San  Francisco  lines  in  Texas. 


E.  W.  .Allinc,  formerly  general  road  foreman  of  engines,  New  York, 
New  Haven  &  Hartford  Railroad,  with  office  at  New  Haven,  Conn.,  ha.* 
been  promoted  to  master  mechanic  of  the  Old  Colony  Division;  beadquar 
ters,   Taunton,    Mass.,  vice   D.    R.    Killinger,    resigned. 
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CATALOGS 


Tramrails  in  Foundry  Practice. — The  Rockwell  Furnace  Co.  of  New 
York  has  issued  Bulletin  T,  which  is  descriptive  of  the  Moyer  Tramrail, 
as  applied  to  modern  foundry  practice.  Several  interesting  half-tones 
graphically  illustrate  the  uses  to  which  this  construction  can  be  put.  and  in 
particular   its  labor-saving  features,   which  commend  it  to  special   attention. 


Direct  Cvrrent  Gexer.\tors. — Bulletin  No.  461.  issued  by  the  Triumph 
Electric  Co.,  Cincinnati,  O.,  is  fully  descriptive  of  the  Triumph  direct  cur- 
rent engine  type  generators,  which  are  furnished  in  capacities  from  30  to 
1,000  kw.  The  illustrated  matter,  which  is  extremely  well  selected  and  to 
the  point,  is  remarkably  clear,  and  the  text  is  in  a  form  very  easily  com- 
prehended. The  bulletin  will  be  appreciated  by  the  many  interested  in 
this  class  of  machinery. 


Car  Heating  and  Lighting. — The  April  issue  of  the  Safety  Heating  and 
Lighting  News,  published  by  the  Safety  Car  Heating  and  Lighting  Co.,  uf 
Xew  York,  N.  Y.,  contains  several  very  valuable  illustrated  articles  on 
Pintsch  mantle  fixtures,  corner  berth  lamps,  and  on  the  improvements  of 
Pintsch  mantle  buoy  lanterns.  The  object  of  the  Nercs  is  to  place  before 
railroad  men  matters  of  interest  relating  to  lighting  and  heating  railroad 
cars  and  allied  subjects,  and  it  is  duly  appreciated  for  the  information 
which   it  contains. 


Gas  Engines.— a  new  31-page  catalog  from  the  Bruce-Macbeth  Engine 
Co.,  of  Cleveland,  Ohio,  presents  much  valuable  data  in  connection  with 
the  company's  four-cylinder  gas  engine.  The  parts  are  taken  up  and 
described  as  they  occur  in  the  process  of  building,  and  the  many  accom- 
panying half-tone  illustrations  of  the  various  parts  are  a  valuable  addition 
to  the  text.  The  latter  portion  of  the  catalog  contains  some  excellent 
photographs  showing  the  application  of  the  engines  in  connection  with 
various  manufacturing   industries. 

Thermit  Welding. — The  last  number  of  "Reactions,"  the  interesting 
quarterly  publication  by  the  Goldschmidt  Thermit  Co.,  of  New  York,  N.  Y., 
was  devoted  almost  entirely  to  rail  welding,  but  the  present  issue  might 
well  be  called  a  crank  shaft  number.  It  illustrates  and  describes  some 
particularly  noteworthy  repairs  to  this  part  which  have  recently  been 
effected  through  the  thermit  process,  and  in  addition  to  its  usually  artistic 
makeup,  the  paper  is  replete  with  a  variety  of  valuable  data.  The  locomo- 
tive section  in  particular  will  repay  a  perusal. 


Locomotive  Lubrication  is  the  title  of  an  extremely  interesting  and 
valuable  little  book  written  by  W.  J.  Schlacks,  which  is  being  distributed 
by  McCord  and  Company,  of  Chicago  and  Xew  York.  The  book  deals 
graphically  with  lubrication  of  valves  and  cylinders  and  journals:  discusses 
the  various  friction  bearing  metals,  and  treats  at  some  length  on  methods 
ot  lubrication.  An  extensive  description  is  accorded  the  system  of  force 
feed,  and  the  efficiency  of  the  latter  is  well  set  forth  in  the  text  and 
through  numerous  tabulated  records  of  actual  results  attained  in   service. 


Files. — One  of  the  mosj:  artistic  catalogs  to  reach  this  office  in  a  \o\\,x 
period  has  just  been  received  from  the  Nicholson  File  Company,  of  Provi- 
dence. R.  I.,  illustrative  of  this  firm's  well  known  output.  The  catalog 
contains  92  pages  practically  devoted  in  entirety  to  illustrated  matter.  The 
latter  is  intended  to  place  before  users  and  dealers  a  comprehensive  dis- 
play of  all  kinds  of  files  now  in  common  use.  The  illustrations  show,  first, 
Nicholson  increment  cut  files  and  rasps,  then  Nicholson  X.  F.  hies,  Swiss 
patterns,  followed  by  several  pages  of  manicure  files,  and  tools  and  spe- 
cialties, all  manufactured  by  this  company. 


Ball  Bearings. — The  Hess-Bright  Manufacturing  Co.,  of  Philadelphia, 
Pa.,  has  issued  four  additional  leaflets.  Nos.  1-A,  2-A,  18-B  and  34-A  in 
the  general  series  No.  336,  supplementing  its  previously  issued  valuable 
information  in  similar  form  on  the  general  subject  of  ball  bearings.  These 
sheets  respectively  illustrate  and  describe  mounting  for  radial  load  without 
thrust,  mounting  for  combined  radial  and  thrust  loads,  mounting  directions, 
and  electric  motor  and  two  journal  mountings.  It  is  requested  thai 
former  sheets  1,  2,  IS,  18-A  and  34,  which  these  new  issues  supersede,  be 
destroyed   by   those   holding  them   in   reference   files. 


Railroad  Electrification. — In  Circular  No.  1517  the  Westinghouse  Elec- 
tric &  Manufacturing  Co.,  of  Pittsburg,  Pa.,  has  reproduced  in  the  most 
artistic  manner  the  series  of  talks  and  illustrations  on  the  above  subject 
which  appeared  in  the  technical  magazines  January  1  to  March  1.  1911. 
This  book  is  remarkable  for  the  valuable  information  which  it  contains  and 
equally  so  for  the  beauty  of  its  many  illustrations.  The  latter  portray 
electric  locomotives  in  actual  service  in  the  many  localities,  both  at  home 
and  foreign,  where  Westinghouse  installations  have  been  made.  It  can 
be   read  with   pleasure   and  profit  by  every   railroad   otticial. 


The  Jordan  Spreader. — A  very  interesting  little  booklet  has  been  recently 
issued  by  the  O.  F.  Jordan  Co.,  Chicago,  111.,  descriptive  of  the  merits  of 
the  above  well  known  device,  which  is  generally  recognized  as  the  most 
efficient  and  durable  of  its  kind  in  the  country  to-day.  Long  experience  in 
building  these  machines  and  operating  them  in  leveling,  spreading  and 
ditching  all  kinds  of  material  in  various  climates  and  under  all  kinds  of 
weather  conditions,  have  made  it  possible  to  constantly  add  improvements 
and    new    features.      The    latest    type    of    Jordan    spreader,    its    construction 


and  possible  range  of  work,  is  well  illustrated  in  the  catalogue  through  a 
number  of  handsome  half-tones.  The  description  of  the  spreader  is  very 
complete  and  the  catalog  in  general  is  replete  with  useful  information  con- 
cerning this  device. 


Leather  Belting. — The  April  number  of  The  Phoenix,  issued  monthly 
by  the  New  York  Leather  Belting  Co..  includes  an  exceptionally  well 
executed  photograph  of  fifteen  of  its  experienced  employes,  not  one  of 
whom  came  with  the  company  less  than  twenty  years  ago.  One  of  the 
gentlemen  pictured  has  seen  forty-five  years'  service,  and  several  have  rec- 
ords of  twenty-five  years  and  over.  The  photo  and  the  explanatory  dia- 
gram occupy  the  middle  facing  pages  of  the  paper  and  present  an  extremely 
attractive  appearance.  It  was  a  happy  conception  well  worked  out,  and  is 
a  graceful  tribute  to  the  long  and  faithful  service  of  the  experienced  men 
who  are  necessarily  past  masters  in  the  art  of  belt  manufacture.  The 
Phoenix  contains  its  usual  Avell  assorted  information  on  belt  transmission 
and  has   several  verj*  interesting  pictures  of  various  belting  applications. 


Continuous  Railway  Frogs. — The  Continuous  Frog  and  Crossing  Co., 
of  St.  Louis.  Mo.,  has  put  out  a  very  handsome  illustrated  catalog  de- 
scribing the  Roach  frogs  and  crossings,  of  which  they  are  the  exclusive 
manufacturers.  This  device  provides  an  uninterrupted  tread  surface  for 
traffic  at  intersection  of  rails,  for  both  main  line  and  turn-out,  embracing 
all  the  properties  of  safety  of  the  track  itself,  as  though  it  was  continued 
through  at  this  point  without  intersection.  It  is  intended  especially  for  high 
speed  main  tracks,  where  both  tracks  are  used  by  trains  at  ordinary  or 
high  speeds.  This  new  design  of  frog  is  a  track  structure  in  the  full 
acceptance  of  the  term,  and  absolutely  accomplishes  that  which  has  been 
sought  from  the  earliest  history  of  railroading,  a  device  that  would  provide 
a  safe  continuous  tread,  at  turn-outs  and  crossings,  without  impact  and 
without  the  use  of  guard  rails. 


Electrical  Machinery. — The  General  Electric  Co.,  of  Schenectady, 
N.  Y.,  has  issued  three  bulletins  of  exceptional  interest,  dealing  with  the 
application  of  its  products.  In  No.  4815  are  illustrated  and  described  con- 
tinuous and  alternating  current  motors,  and  apparatus  for  controlling  them 
when  applied  to  machine  tool  operations.  Bulletin  No.  4817  describes  the 
company's  75  h.p.  direct  current  commutating  pole  railway  motor,  which 
represents  the  latest  construction  in  th.s  class  of  apparatus.  Bulletin  B  3038 
entitled  "Electricity  on  the  Farm,"  is  a  very  artistic  publication  and  is 
fully  explanatory  of  the  subject.  The  bulletin  is  attractively  bound  and 
carefully  illustrated,  and  owing  to  the  immense  economic  importance  of  the 
subject  treated,  should  prove  of  considerable  interest  to  the  farmer,  con- 
sulting engineer  and  central  station   manager. 


NOTES 


American  Steel  Foundries  Co. — At  their  meeting  in  New  York  on 
April  13,  the  regular  quarterly  dividend  of  lf4  per  cent,  was  declared,  pay- 
able  May   15  to  stockholders  of  record  April  29. 


American  Locomotive  Co. — The  office  of  this  company  in  Chicago  was 
on  April  S  moved  from  the  Railway  Exchange  Building  to  Suite  907-912 
McCormick   Building,    Michigan   Boulevard   and   Van   Buren   street. 


Atlantic  Equipment  Co. — The  Chicago  office  of  the  Atlantic  Equipment 
Company,  on  April  8th,  1911,  was  moved  from  Railway  Exchange  Building 
to  Suite  907-912  McCormick  Building,  Michigan  Boulevard  and  Van  Buren 
street. 


Triumph  Ice  Machine  Co. — J.  F.  Xisbet,  publicity  manager  of  the  Tri- 
umph Electric  Co.,  has  been  selected  to  take  charge  of  the  publicity  and 
advertising  department  of  The  Triumpli  Ice  Machine  Co.  also.  These  two 
departments  were  formerly  operated  independently  of  each  other,  but  have 
now   been   combined. 


Jenkins  Bros. — After  thirty  years'  continuous  occupancy  at  71  John 
street,  New  York,  the  business  of  these  well  known  valve  and  packing 
manufacturers  entirely  outgrew  the  old  home,  and  on  April  17  removal 
was  effected  to  the  much  larger  building  at  80  White  street.  The  increased 
facilities  afforded  in  the  new  location  will  no  doubt  enhance  the  perfect 
business  service  which  it  has  always  been  the  aim  of  the  firm  to   render. 


Triumph  Electric  Co. — A.  H.  Whiteside,  who  was  for  over  four  years 
manager  of  the  power  and  electrical  department  of  the  Allis-Chalmers  Co., 
in  charge  of  sales  and  engineering,  has  accepted  a  position  as  assistant  sales 
manager  with  The  Triumph  Electric  Co.,  of  Cincinnati,  Ohio.  Mr.  White- 
side was  previously  Southern  manager  of  The  Sterling  Boiler  Co..  with 
headquarters  at  Atlanta,  Ga.  He  is  a  member  of  the  Engineering  Club  of 
New  York,  and  an  associate  member  of  the  American  Institute  of  Elec- 
trical Engineers.  He  assumed  his  new  duties  on  April  1.  Also  P.  F. 
Pier,  foreman  of  the  transformer  department  of  the  Canadian  General 
Electric  Co.,  Peterboro,  Ontario,  has  left  that  company  to  accept  a  similar 
position  with  The  Triumph  Electric  Co.  The  Boston  office  of  The  Triumph 
Electric  Co.  has  been  removed  from  101  High  street  to  92  Pearl  street. 
Mr.  C.  A.  Cotton  is  district  office  manager.  This  change  of  location  was 
made  necessary  by  the  large  increase  in  the  volume  of  business  and  the 
necessity  of  having  larger  and  more  commodious  quarters. 


Developments  in   Superheating   During  the  Past  Year 


S.  Hoffmann.* 


Great  strides  forward  have  been  made  on  American  railroads 
in  the  introduction  of  superheated  steam  since  the  Master 
Mechanics'  Convention  of  1910,  and  a  brief  review  of  the  ten- 
der.cies  developed  and  the  experiences  obtained  might  be  appro- 
priate. In  the  report  of  the  Committee  on  Superheaters  at  the 
last  convention,  twenty  American  railroads  were  reporting  on 
a  total  of  eight  hundred  and  five  (805)  superheater  locomotives 
in  service.  European  railroads  reported  on  a  little  over  five 
thousand  locomotives  in  service  or  in  course  of  construction. 
The  number  of  superheater  locomotives  in  Europe  has  since 
increased  to  about  seven  thousand,  whereas,  the  number  of 
locomotives  equipped  with  superheaters  in  service  or  in  course 
of  construction  on  American  railroads  amounts  now  to  approxi- 
mately two  thousand. 

This  rapid  increase  in  the  application  of  superheaters  and 
the  fact  that  some  of  the  most  important  railroads,  after  ex- 
tensive trials,  are  already  specifying  superheaters  on  all  their 
new  equipment  and  applying  them  to  old  power  as  well,  indicates 
plainly  that  superheating  cannot  any  longer  be  considered  as 
being  in  an  experimental  stage. 

Some  of  the  railroads  which  during  the  past  year  ordered 
superheater  engines  are  given  in  the  following  list : 

Number  of 

Superheater  Type 

Locomotives  of 

Railroad.                                                                      Ordered.  Engine. 

Baltimore   &   Ohio   R.    R 10  OSSO 

Boston  &  .Albany   R.    R 1  2662 

Boston  &  Albany  R.   R 10                            462 

Canadian    Pacific    Railway about  100  — ■ — 

Chesapeake  &  Ohio  R.   R 24  2662 

Chesapeake  &  Ohio  R.   R 1                          462    ' 

Chesapeake  &  Ohio  R.   R 2                          482 

Chicago  &   .Mton   R.    R 20                          282 

Chicago.   Milwaukee  &  St.   Paul  R.   R 2                             460 

Chicago.  Milwaukee  &  St.   Paul   R.  R 5                            280 

Chicago  &  North  Western   R.   R 25                          462 

Chicago   &   North   Western   R.    R 30                            2S0 

Chicago.   Rock  Island  &  Pacific  R.    R 50                            462 

Chicago,   St.   Paul.   Minneapolis  &  Omaha 6                            460 

Chicago,   St.   Paul,   Minneapolis  &   Omaha 2                            462 

Delaware  &    Hudson    Railway 1                             280 

Delaware   &    Hudson    Railway 1                             460 

Delaware   &   Hudson    Railway 4  0880 

Florida   East  Coast    R.    R 5                            462 

Illinois    Central    R.    R 40                            282 

Illinois   Central   R.    R 5                          462 

Lake   Shore  &   Michigan   Southern  Ry 20                           462 

Lake   Shore  &    Michigan   Southern   Ry 10                            280 

Minneapolis.    St.    Paul   &    S.    Ste.    Marie 21                            280 

Minneapolis.    St.    Paul    &   S.    Ste.    Marie 16                            462 

Northern    Pacific   R.    R 1»                            462 

New  York  Central  &   Hudson   River  R.   R 31                            462 

New  York  Central  &  Hudson  River  R.    R 25  2662 

Pennsylvania    Railroad    Company 2                            462 

Pennsvlvania    Railroad    Company 1  2882 

Pittsburg  &    Lake    Erie   R.    R 5                            460 

Pere   Marquette    R.    R 25                            280 

Pere    Marquette    R.    R 5                               462 

St.   Louis  &  San   Francisco  R.   R 12                            280 

Southern    Railway    Co 58                            282 

Southern    Railway    Co 2                            462 

This  table  clearly  indicates  that  most  of  the  superheaters 
have  been  applied  to  the  more  powerful  types  of  engines,  i.  e.. 
Mallet,  Mikado  and  Pacific  type  engines.  The  steadily  increas- 
ing demand  for  locomotives  with  increased  hauling  capacity 
requires  boilers  of  increased  steaming  capacitj'  and  cylinders 
of  larger  diameter.  Both  requirements  can  be  fulfilled  by  the 
application  of  the  superheater,  which  not  only  increases  the 
steaming  capacity  of  the  boiler  averaging  about  2$  per  cent., 
but    at    the    same    time    permits    the    use    of    larger    cylinders. 


*  First    \'ice-President    Locomotive    Superheater    Co.,     30    Church    street. 
New  York. 
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because     the     superheat     preveiits     the     cylinder     condensation. 

In  this  manner  the  introduction  of  superheating  opened  a  new 
field  for  further  increase,  in  power  of  these  types  of  engines 
without  overtaxing  the  capacity  of  the  fireman.  This  is  particu- 
larly the  case  with   Mallet  locomotives. 

Two  methods   of   superheating  have  been   experimented   wiili 
on  Mallet  engines :   Superheating  of  the  receiver  steam  in  con 
nection  with  a   feed   water  heater,  and  the   high   degree   super- 
heating of  the  high  pressure  steam. 

The  first  method  has  the  disadvantage  that  it  does  not  obvi- 
ate the  condensation  in  the  high  pressure  cylinder,  and  tl  at  an 
intermediate  superheater  requires  a  considerably  larger  steam 
area  than  a  high  pressure  superheater,  in  order  to  avoid  wire 
drawing  of  the  receiver  steam.  For  this  and  other  practical 
reasons  in  connection  with  the  mechanical  features  of  the  re- 
ceiver superheaters,  only  a  few  railroads  have  tried  the  applica- 
tion of  the  receiver  superheaters.  Most  of  the  railroads  use 
high  degree  superheating  of  the  high  pressure  steam  on  Mallet 
locomotives.  The  superheat  amounts  to  200  degrees  as  an  average, 
which  is  sufficient  to  give  dry  or  moderately  superheated  steam  on 
the  low  pressure  side,  but  at  the  same  time  does  not  leave  too 
much  superheat  in  the  low  pressure  steam  to  prevent  the  use 
of  the  ordinary  slide  valves  on  the  low  pressure  cylinders.  The 
application  of  superheaters  to  Mallet  engines  has  been  so  much 
of  a  success  from  the  start  that  practically  all  Mallet  engines 
built  during  the  past  few  months  have  been  equipped  with 
superheaters,  and  the  application  of  a  superheater  is  already 
almost  considered  as  a  necessary  feature  for  an  efficient  Mallet 
engine. 

Regarding  the  degree  of  superheat  which  is  most'y  favored 
on  all  types  of  engines  there  is  a  decided  tendency  noticeable 
toward  the  use  of  higher  degrees  of  superheat,  and  averaging 
200  degrees  above  the  saturation  point  is  the  superheat  gener- 
ally considered  as  the  most  efficient.  In  this  connection  it 
should  be  remembered  that  the  coal  saving  is  not  proportional 
to  the  degree  of  superheat,  but  increases  more  rapidly  than  the 
degree  of  superheat.  This  point  has  been  very  clearly  brought 
forward  in  a  paper  on  "Locomotive  Performances  Under  Dif- 
ferent Degrees  of  Superheat,''  read  before  the  last  Master 
Mechanics'  Convention  by  Professor  Endsley.  On  the  other 
hand,  actual  experience  with  high  degree  superheaters  has 
proven  that,  contrary  to  many  predictions,  the  use  of  high 
degrees  of  superheat  has  not  developed  any  serious  trouble 
with  lubrication. 

With  respect  to  the  type  of  superheater  mostly  used,  it  can 
be  said  that  more  than  80  per  cent,  of  the  superheaters  built 
during  the  period  under  consideration  were  of  the  fire  tube 
type.  This  type  seems  not  only  to  be  favored  on  account  of 
its  efficiency  in  developing  high  degrees  of  superheat  in  an 
efficient  way,  but  it  is  also  preferred  from  a  roundhouse  point 
of  view. 

The  essential  requirements  for  an  efficient  and  practical 
superheater  are  the  accessibility  of  the  superheater  parts  them- 
selves and  the  location  of  the  superheater  in  such  a  way  that 
the  rest  of  the  boiler  does  not  lose  its  accessibility;  at  the  same 
time  the  superheater  parts  must  be  arranged  in  such  a  way 
so  as  not  to  cause  wire  drawing  of  the  steam. 

The  steam  and  coal  economy  obtained  with  superheater  loco- 
motives, which  is  equivalent  to  a  corresponding  increase  of  the 
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boiler   capacity,  has   made    it   possible   in   many   cases   to   reduce 
the  boiler  pressure. 

Quoting  from  a  report  of  Prof.  Gcss  on  "The  Use  of  Super- 
heated   Steam   in   Locomotive    Service" : 

"Neither  steam  or  coal  consumption  is  materially  affected  by  considerable 
changes  in  boiler  pressure,  a  fact  which  justifies  the  use  of  comparatively 
low  pressures  in  connection  with  superheat." 

Most  of  the  superheater  passenger  engines  mentioned  in  the 
foregoing  list  carry  boiler  pressures  of  from  i8o  to  200  lbs., 
whereas  for  freight  engines  pressures  between  160  and  180 
lbs.  have  been  favored.  In  bad  water  districts  even  lower  pres- 
sures have  been  used  with  a  corrisponding  increase  in  the 
diameter  of  the  cylinders.  On  Mallet  compound  engines,  how- 
ever, the  tendency  is  to  maintain  the  boiler  pressures  of  200 
lbs.  and  more,  even  with  the  superher.ter  applied. 

Contrary  to  the  general  conception  no  trouble  has  developed 
with  lubrication  in  connection  with  the  higher  degrees  of  super- 
heat. All  engines  built  were  equipped  with  ordinary  sight  feed 
lubricators,  and  on  simple  engines,  as  a  general  rule,  five  feed 
lubricators  having  two  outlets  to  the  steam  chest  and  two  outlets 
to  the  cylinders,  have  been  applied.  With  regard  to  steam 
chest  lubrication  it  is  considered  better  practice  not  to  bifurcate 
the  oil  pipe,  but  to  let  the  oil  enter  into  the  steam  cavity  at  the 
center  of  the  steam  chest. 

One  of  the  latest  innovations  in  connection  with  the  applica- 
tion of  superheaters  is  the  use  of  outside  steam  pipes.  Most  of 
the  superheater  engines  built  during  the  last  few  months  have 
outside  steam  pipe  connections  to  the  cylinders.  The  following 
advantages  of  this  arrangement  are  apparent : 

No  obstruction  to  the  draft  in  tho  lower  part  of  the  smoke 
box;  the  joints  between  the  steam  pipes  and  cylinders  are 
removed  outside  of  the  smoke  bo.x  and  any  leakage  occurring 
does  not  disturb  the  steaming  of  the  engine,  is  easily  noticed 
and  remedied ;  the  usual  stresses  in  the  cylinder  saddle,  due  to 
the  difference  in  temperature  between  live  steam  and  exhaust 
passags  are  eliminated  by  removing  the  hot  steam  passage  from 
the  cylinder  saddle. 

These  advantages  of  placing  the  lower  part  of  the  steam  pipe 
outside  of  the  smoke  box  are  so  iippealing-  to  the  practical 
railroad  men  that  it  is  safe  to  predict  that  the  outside  steam 
pipe  connection  will  be  a  permanent  feature  of  the  American 
superheater  locomotive. 

The  economical  results  obtained  with  superheater  locomotives 
on  several  railroads  showing  savings  in  coal  of  30  per  cent, 
and  more,  would  indicate  that  the  application  of  superheaters 
to  the  larger  sized  American  engines  may  even  give  better 
results  than  the  superheaters  applied  on  the  smaller  European 
engines.  The  larger  size  of  cylinders  causing  increased  losses 
through  condensation  may  be  one  reason  for  this  condition, 
and  another  may  be  looked  for  in  the  limit  of  the  capacity  of 
the  fireman,  which,  on  some  American  locomotives  may  already 
have  been  overreached,  and  caused  uneconomical  firing.  This 
condition  has  been  greatly  improved  by  the  coal  and  labor 
saving  obtained  by  the  use  of  superheated  steam. 

Among  the  many  tests  made  durmg  the  year  with  super- 
heater engines,  one  of  the  most  reliable  recently  made  with  a 
Mallet  engine  equipped  with  fire  lube  superheater  gave  the 
following  savings  in  coal : 

DRY    COAL   PER    DYN.\MOMETER    H.    P.    HOUR. 
Speeds.  Miles  Saturated  Superheated  Savings 

Per  Hour.  Steam.  Steam.  in  %. 


12.5 

16.0 

17.7 

Average 


4.67 
4.75 
4.69 
4.7 


3.15 
3.56 
3.40 
3.37 


in  %. 
32.5% 
25.0% 
27.5% 

28.3% 


These  figures  are  the  results  of  very  careful  tests  where 
twenty-five  trips  were  made  on  the  same  division  of  the  road 
under  conditions  as  nearly  identical  as  possible,  at  first  with 
the  engine  without  superheater  and  afterwards  with  the  same 
engine  with  the   superheater  applied. 

Similar  economical  results  have  been  obtained  during  the  year 
with  superheaters  applied  to  passenger  locomotives.  But  in  the 
case  of  passenger  engines  it  is  not  so  much  the  coal  saving 
which  made  these  engines  so  successful,  but  the  increase  in 
power  obtained  and  the  better  way  in  which  the  superheater 
engine  handles  the  train.     The  great   feature  of  the  superheater 


locomotive  is  that  its  efficiency   increases  with   the   demand   for 

power.      If   an  ordinary   engine    without   superheater   is    forced, 

its  efficiency   decreases  on   account  01   the   increased  wetness  of 

the    steam    furnished   by   the    boiler.     The    superheater    engine, 

on   the   contrary,   improves   with   increased   demands,    since   the 

degree    of    superheat    increases    in    proportion    with    the    power 

the   engine    has   to   develop.      In    this   connection    the    following 

quotation   from  the  above  mentioned   report  of   Prof.  Goss  will 

be  of  interest : 

"In  operation  the  degree  of  superheat  increases  with  the  increased  rate 
of  power,  which  tends  to  conserve  the  steam  supply  as  the  demand  for 
power  is  increased." 

This  flexibility  is  one  of  the  main  features  which  distinguishes 
the  superheater  engine  from  the  ordinary  simple  engine  and 
the  compound  engine;  and  is,  besides  the  coal  and  labor  savmg, 
the  principal  cause  why  the  superheater  engines  have  in  such 
a  short  time  become  a  favorite  with  the  men  handling  them. 


THE  TELEPHONE  IN  EMERGENCY  SERVICE 

The  Delaware,  Lackawanna  &  Western  Railroad,  besides  being 
fully  equipped  for  telephone  train  dispatching  with  the  United 
States  Electric  Company's  Gill  selective  system,  has  also  in 
service  the  portable  test  sets  for  the  use  of  its  linemen,  with 
the  extension  pole,  whereby  telephonic  communication  may  be 
secured  at  any  point  on  the  line.  With  the  portable  telephone 
sets  in  the  hands  of  men  on  the  trains,  the  dispatcher,  in  the 
event  of  an  accident,  is  enabled  to  talk  with  the  man  who 
knows  all  the  facts  in  the  case.  Even  if  the  man  on  the  ground, 
by  reason  of  the  excitement  incident  to  the  emergency,  overlooks 
some  details  or  assigns  to  them  minor  importance,  the  dis- 
patcher, having  the  greater  experience,  may,  by  his  questions, 
elicit  in  conversation  over  the  line,  a  detailed  account  of  the 
situation  which  will  serve  as  a  basis  for  his  action. 

He  will  know  whether  to  run  the  wrecker  backward  or  for- 
ward, whether  to  approach  the  wreck  with  the  crane  ahead  of 
or  behind  tlie  engine,  and  whether  tlie  wrecked  cars  may  be 
dumped  ofl'  the  right  of  way  at  the  point  of  the  accident,  or  will 
have  to  be  dragged  to  some  distant  point.  It  is  thus  possible. 
with  apparatus  now  available,  to  place  train  crews  in  quick 
communication  with  the  dispatcher  in  the  event  of  any  accident 
or  emergency  .effecting  normal  train  movements,  irrespective 
of  the  location  of  the   nearest  permanent  telephone  station. 


INTERESTING  RAILWAY  STATISTICS 


Railway  equipment  in  1910  included  59,133  locomotives  weigh- 
ing 4,271,000  tons  without  tenders,  46,890  passenger  cars,  2,134,- 
000  freight  cars  of  an  average  capacity  of  35  tons,  and  104,093 
company's  cars.  Since  1907  number  of  freight  cars  has  in- 
creased less  than  100,000,  but  there  has  been  increase  of  one  ton 
per  car  in  average  capacity. 

June  30  reports  to  the  Bureau  of  Railway  News  and  Statis- 
tics gave  number  of  railway  employees  1,684,238,  and  compen- 
sation for  year  $1,137,016,508.  This  warrants  an  estimate  of 
1,754,400  employees  for  all  railways,  whose  compensation  was 
$1,172,181,000.  being  largest  payroll  in  their  history  by  over 
$100,000,000,  and  this  before  advances  of  last  spring  were 
fully  in  operation.  Labor  in  1910  received  42  per  cent,  of  gross 
earnings.  In  five  years  since  the  bureau  began  its  record  aver- 
age daily  pay  of  all  railway  employees  has  increased  from  $2.07 
to  $2.29.  Since  1894  average  daily  compensation  of  railway 
enginemen  has  increased  27.1  per  cent.,  of  firemen  35  per  cent., 
of  conductors  29.2  per  cent.,  and  of  "other  trainmen"  43.9  per 
cent.     Increase   for  all  classes  was  approximately  26  per  cent. 


LocoMOTrvE  Building  in  Scoti..\nd  is  said  to  have  been  far 
from  active  during  the  past  year.  Some  of  the  works  have  been 
kept  going  with  difficulty,  while  about  1,000  fewer  hands  have 
been   employed   than   during  the   previous  year. 


Saving   by  Oxy- Acetylene  Welding 


Lake  Shore  &   Michigan   Southern    Railway. 


CAREFULLY    KEPT    RECORDS    OF    THE    WORK    PERFORMED    BY  THE   OXY  ACETYLENE   WELDING   APPARATUS,    IN    USE   AT  THE 
COLLl.NWOOD    SHOPS,    HAVE    SHOWN    SOME    VERY    SURPRISING    MONEY-SAVINGS    RESULTING    FROM    THE    GENERAL 
AND   VARIED    USE    OF    THE    APPARATUS    FOR    MANY    PURPOSES     AT    FIRST    U.^THOUGHT   OF. 


About  two  years  ago  there  was  installed  at  the  CoUinwood 
shops  of  the  Lake  Shore  and  Michigan  Southern  Railway  an 
apparatus  for  welding  steel  and  iron  by  the  O.xy-Acctylene  pro- 
cess. It  consists  of  a  stationary  type  generator  in  which  acety- 
lene is  produced  by  the  automatic  feeding  of  calcium  carbide 
into  water,  the  necessary  supply  of  oxygen  being  obtained  in 
cylinders  which,  therefore,  do  not  form  a  part  of  the  permanent 
equipment.  The  complete  equipment  was  furnished  by  the 
Linde  Air  Products  Co. 

The  acetylene  generator  has  a  carbide  capacity  of  150  pounds, 
the  acetylene  being  generated  under  a  pressure  of  about  5 
ounces  per  square  inch.  The  oxygen  is  obtained  in  cylinders 
each  containing  100  cubic  feet  under  a  pressure  of  1,800  pounds 
per  square  inch.  This  pressure,  however,  is  reduced  when  the 
apparatus  is  in  use  to  about  18  pounds  per  square  inch  at  the 
point  where  it  enters  the  blowpipe,  by  means  of  an  automatic 
pressure  regulator,  attached  to  the  o.xygen  cylinder.  The  blow- 
pipes are  of  the  well-known  Fouche  type.  The  acetylene  gener- 
ating apparatus,  as  above  stated,  is  of  the  stationary  type,  but 
it  is  mounted  upon  a  platform  so  arranged  that  it  can  be  lifted 
by  the  cranes  and  transported  to  different  parts  of  the  shop. 
As  the  oxygen  cylinders  can  be  trucked,  so  far  as  the  interior 
of  the  shop  is  concerned,  the  apparatus  is  practically  portable. 
This  permits  it  to  be  taken  to  the  erecting  shop  and  work  per- 
formed on  locomotives  which  are  on  the  pit,  or  it  can  be  taken 
to  the  boiler  shop  and  repair  fire  boxes,  flue  sheets,  etc.,  without 
having  to  transport  the  boiler  or  use  a  complicated  and  e.xten- 
sive  system  of  piping  to  carry  the  gases. 

The  longer  this  apparatus  has  been  in  use  the  greater  has 
been  the  variety  of  work  for  which  it  has  been  found  suited 
until  at  the  present  time  the  many  ways  in  which  acetylene 
welding  can  be  used  to  advantage  is  really  surprising.  Possibly 
the  most  valuable  use  of  the  apparatus  in  a  railroad  shop  is 
for  putting  in  patches  or  welding  cracks  in  fire  box  sheets. 
and  at  CoUinwood  it  is  very  e.xtensively  employed  in  this  way 
with  most  satisfactory  results. 

Some  time  ago  it  was  decided  to  keep  a  record  of  the  work 
which  is  being  done  by  this  apparatus  for  a  period  of  time. 
Forms  were  prepared  to  show  the  gas  consumption,  time  re- 
quired, number  of  men,  etc.,  as  well  as  the  expense  of  obtaining 
the  same  results  if  the  w-elding  apparatus  was  not  available.  A 
man  was  detailed  to  follow  the  machine  for  this  purpose  and 
sketches  were  made  showing  exactly  the  kind  of  work  per- 
formed. 

These  reports  are  now  very  extensive,  inasmuch  as  the  ma- 
chine is  in  ahnost  constant  use  and  a  few  examples  selected  at 
random  are  given  below. 


Welded  in  Countersink. 

Fitted  Plugs  Welded  Into  Cast  Steel   Crosshead   Shoes. 
The  holes  are  countersunk  about  '4  in.  deep.     Plugs  are  fitted 


and  driven  into  holes,  then  welded  in  countersink  using  No.  lO 

Swedish   iron   wire   for  fusion.     The   holes  are   then   re-drilled. 

This  saves  replacing  with  new  castings,  as  has  been  customary. 

The  total  cost  of  welding  each  shoe  is  as  follows: 

a  of  an  hour  labor  at  $.50>^  == $  .38 

30  ft.  gas,  carbide  and   wire  ^^ .60 

Total  cost  of  welding  ^ $  .98 

Comparing  this  cost  with  the  cost  of   replacing   this  casting, 

the  following  figures  show  a  saving  by  welding  process   (scrap 

value  has  not  been  considered). 

New  Casting: 

Material $2.50 

Labor   .35 

Total     $2.85 

Total    cost    of    welding .98 

Total  saved  by  welding  process $1.87 

Welding  Cast  Steel  Furnace  Bearer. 
The  following  weld  of  a  crack  5  in.  long  was  performed  on 
engine  5871.    The  crack  was  chipped  out  in  the  form  of  a  "V" 


iT^H^ 


0000000  0/0 

\o  o  o  o  o  o  q/o/ 

Wekl  on  Cross  Brace. 
I!..' Thick  at  Weld. 


the  entire  length.     The  same  method  and  welding  was  used  as 
in   welding  a   firebox  seam. 

The  total  cost  of  labor  and  material   for  repairing  the  above 
fracture   was  as   follows : 


2   hrs.   at  $.50 ^^    per  hour  ^. 
40   ft.   ga?  and  carbide  =.  . .  . 


$1.01 
.70 


Total    cost    of   welding $1.71 

Comparing  the  cost  of  welding  with  the  cost  of  renewing  the 
above  casting,  the  following  figures  show  the  saving: 


Cost  of  New  Casting: 

Material    $47.17 

Labor   11.91 


$59.08 
1.71 


Cost  of  welding 

Saved  by  welding $57.37 

Layer  Welded  on  End  of  Piston  Rod. 
The  end  of  the  rod  is  heated   in  a  forge  and  then  the  layer 


Diam.  Before  Welded. 


Diam.  After  Welded. 
Layer  '/{^  Thick  on  Cross-head  End  of  Piston  Rod. 

is  welded  on  the  full  circumference  and  length  of  the  fit,  and 
as  thick  as  necessary.  No.  10  Swedish  iron  wire  being  used  for 
fusion. 

Total  cost  of  welding  was  as  follows : 


2K   hours  of  labor  at  $.50^   ^ $1.26 

90  ft.   gas,  carbide  and  wire 2.00 


$3.26 
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Weld  on  Bearing  Bracket 
for  Large  Planer. 

Weld 


Boiler  Iron  Pans 

showing  Welds  in 

Corners. 


A: 


S-S- 


Piece  Welded  on  Clapper 
Box  for  Planer. 


Liner  Welded  X)n  here. 


Weld  in  Long  Shanked  Drill. 


:CD 


\ 


^ 


Pieces  Welded  On.~ 

:i3 ^ 


(7^ 


Fire  Door  Latch  Pieces 
Welded  On. 


Weld  on  Oil  Cellar. 


Crack  in  Reverse  Lever 
Arm  Welded. 


\~~~~\ 

w 

A 

ri 

~- 

\--\ 

_ 

1 —  J 

Welds  on  Truck  Spindle  Guide. 


1/7^ 


J3 


-Weld 


Weld  on  Lock  Lifter 
for  Pullman  Cars. 


Weld  in  Molding  Flask. 


Weld  on  Pulley 


Crack  in  Reverse  Shaft 
Arm  Welded. 


Weld  in  Head  for  Hydraulic  Jack. 


Crack 


Crack  in  Air  Cylinder  Welded. 


EXAMPLES  OF    WORK   DONE  BY  THE  OXY-ACETYLENE    WELDING  PROCESS    AT    THE    COLLINWOOU    SHOPS. 


Under    the    old    method    of    scrapping    all    rods    worn    below 
size,  the  cost  of  labor  and  material  was  as  follows : 

Labor    $2.24 

Material    3.00 

Total  cost  of  new  rod $5.24 

Total  cost  of  welding 3.26 

Total  saving    $1.98 

Welding  Side  Sheets  to  Crown  Sheet. 
The  edges  of  the  sheets  to  be  welded  are  first  beveled  at  an 
angle  of  45  degs.,  then  put  in  position  and  held  on  by  means 


of  temporary  bolts  through  the  outside  sheet  in  such  a  way 
that  the  sharp  edge  of  the  bevel  joints  form  a  "V"  shaped 
groove  on  the  inside  of  the  firebox. 

A  Fouche  injector  blow  pipe  is  used,  starting  at  one  end,  the 
seam  is  heated  to  the  fusing  point,  and  No,  10  Swedish  iron 
wire  run  in  for  fusion. 

This  process  is  carried  steadily  forward  until  the  end  of  the 
seam  is  reached.  The  metal,  at  frequent  intervals,  surrounding 
seam  is  heated  to  a  cherry  red  and  hammered.  This  relieves 
the  strain  due  to  uneven  contraction  of  the  metal. 
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On  engine   No.   5818  both   side   sheets  were  welded  in.     The  Driving  Boxes. 

length  of  one  side  seam  being  102  in.  piece  of  driving  box  was  broken  off  and  the  space  was  filled 

up,  as  shown  in  the  sketch. 


The  following  is  an  itemized  cost  of  the  above  weld: 


Labor — 18  hrs.  at  50Hc  per  hr.  ^. 
Material — 380  ft.  gas,  carbide  =. . . 


$9.09 
6.91 


-$16.00 

After  welding  no  roundhouse  repairs  are  necessary,  such  as 
caulking,  replacing  rivets,  etc.,  and  it  is  considered  that  the 
welded  joints  soon  pay  for  themselves  in  this  way. 

Space  Blocks. 

The  following  figures  show  the  total  cost  of  welding  24  space 
blocks  into  the  driving  wheels  of  engine  4692 : 


Crack 


Space 
/^' Block 


Driving  Wheel  Space  Blocks  Welded  in. 
Also  Crack  in  Rim  Welded. 


16  hrs.  labor  at  S.SOJ^  =:. . . 
380  ft.  gas,  carbide  and  wire  : 


$8.08 
7.00 


Total  cost  of  welding $15.08 

Clearance  in  the  form  of  countersink  is  chipped  out  on  each 
side  of  block  for  welding,  Xo.  10  Swedish  iron  wire  being  used 
for  fusion.  This  insures  against  the  old  trouble  of  losing 
these  blocks,  which  occurred  frequently  while  engine  was  in 
service. 

Coupler  Support  for  Tenders. 

The  same  welding  material  is  used  as  when  welding  front 
furnace  bearer,  as  they  both  are  cast  steel. 


0  ;         1 

0     ,         1 

P: 

/o   0'  0      ' 
/coo 

0'  0  o\ 
0   2o\ 

0  ;• 

--1 

Weld  on  Coupler  Support 
and  Spring  Case  on  Tenders. 

The  total  cost  of  w  elding  this  casting  is  as  follows : 


4   hours  of  labor  at  $.50^   per  hr. 
60  ft.  gas,  carbide  and  wire  = 


$2.02 
1.25 


Total  cost  of  welding  = $3.27 

Under  the  old  plan  of  scrapping  these  castings  and  furnish- 
ing new  ones,  the  cost  would  be  $10.23,  including  machine  work. 
The  saving  effected  therefore  is  $6.96. 


The  same  method  and  material  are  used  as  when  welding  a 


Piece  Broken  off 
and  Space  Filled. 


layer  on  piston  rod,   tilling  space  up  by  using  No.   10  Swedish 
iron  wires  as  a  fuse. 
The  total  cost  of  welding  this  casting  is  as  follows : 

Syi  hrs.  of  labor  at  $.50!4  = Jl-TT 

65  ft.  gas,  carbide  and  wire 1.40 

Total  cost  of  welding $3.17 

Under  the  old  plan  of  scrapping  boxes  in  this  condition  and 
furnishing  new  ones,  the  cost  was  $23.05,  including  machining. 
This  method  thus  shows  the  following  saving : 

Cost  of  new  casting $23.05 

Cost  of  welding 3.17 

$19.88 

Fr.\xklix  Fire  Door. 
The  material  is  cast  iron  and  in  welding  cast  iron  a  special 


Welds  on  Franklin  Fire  Door  Frame. 

cast  iron  alloy  is  used  in  conjunction  wth  Ferofiux. 
The  cost  of  welding  is   as   follows : 

S'A  hrs.  of  labor  at  $.50}4   per  hr.  =: $4.80 

80  ft.  gas,  carbide  and  wire  ^ 1.60 

Total  cost  of  welding $6.40 

The  saving  made  in  this  case  is  as  follows: 

Cost  of  new  casting $12.00 

Cost  of  welding 6.40 

$5.60 

Welding  Broken   Lugs  ox   Case  of  5  h.p.   Motor. 

The    same    method    and    material    is   used   as    in    welding   the 
Franklin  Fire  Door,  as  they  both  are  cast  iron. 
The  total  cost  of  welding  is  as  folows : 

3  hrs.  at  $.50!^  per  hr.  ^ $1.52 

45   ft.   gas,   carDide   and  wire  = .73 

Total  cost  of  welding  ^ $2.25 

Under  the  old  plan  of  scrapping  broken  cases  and  furnishing 

new  ones  the  cost  would  be  $100,  showing  a  saving  of  $97.75. 
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Among  the  other  pieces  of  work  done   during  the  past   few 
months  a  few  somewhat  unusual  jobs  noticed  in  the  reports  are 


Welds^ 


=^ 


A  i  V  > 


■^ 


as  follows  (some  of  these  are  shown  in  the  accompanying  illus- 
tration) : 

Liners  welded  on  pedestal  braces. 
Pressed  steel  body  bolster  repaired. 
Fire  door  latch  repaired. 
Water  tight  pan  made  from  boiler  iron. 
Cracked  reverse  lever  arm  repaired. 
Broken   mould  flask   repaired. 
Ventilator  frame  welded. 
Letter  press  repaired. 

Excess  metal   in  cylinder  steam   passages   removed. 
Cracked  reverse  shaft  arm   repaired. 
Crack  in  corner  of  pedestal  repaired.    . 
Spoiled   main  rod  reclaimed. 
Lug  on  coach  trap  door  repaired. 
Various  broken  parts  of  machine  tools  repaired. 
Coupler  lug  lifter   repaired. 

Various    lieavy    cast    steel    and    iron    parts    of    locomotives    reclaimed    and 
repaired. 

Head  of  hydraulic  jack  repaired. 
Tank  well   gooseneck  repaired. 
Broken  injector  parts  repaired. 
Broken  long  shanked  drill  welded. 
Scale  lever  repaired. 
Sand  holes  in  casting  filled  up. 
Broken   wrenches   repaired. 
Broken  vise  jaws  welded. 
Broken  crane  pulley  repaired. 
Broken  journal  box  repaired. 
Car  jacks   repaired. 
Lugs  welded  on  throttle  pipe. 


PROPOSED   BALANCED    SIMPLE   4-6-2   TYPE    LOCOMO- 
TIVE OF  MAXIMUM  POWER 


W.   E.   Johnston. 


Owing  to  the  increase  in  the  weight  of  trains  and  conse- 
quent demand  for  more  power,  the  possibility  of  securing  great- 
ly increased  capacity  in  locomotives  of  the  Pacific  or  4-6-2  type 
by  the  use  of  the  four-cylinder  balanced  principle  would  seem 
to  be  of  even  greater  importance  than  the  well-known  advan- 
tages of  smooth  running  and  ease  on  track  in  the  case  of 
lighter  locomotives. 

The  maximum  tractive  effort  of  two-cylinder  locomotives  of 
the  4-6-2  type  is  about  35,000  lbs.,  leaving  a  considerable  gap 
between  these  designs  and  the  4-4-6-2  type  with  about  53,000 
lbs.  tractive  effort  now  in  service  on  the  Santa  Fe. 

The  design  herein  proposed  is  an  attempt  to  secure  maximum 
capacity  for  very  heavy  medium  speed  passenger  service  in  a 
balanced  locomotive  of  the  4-6-2  type  without  exceeding  safe 
wheel  loads  or  including  any  such  undesirable  features  as  bifur- 
cated main  rods  or  inclined  cylinders.  With  suitable  modifica- 
tions this  design  may  be  made  to  give  any  desired  tractive 
effort  between  35,000  lbs.  and  50,000  lbs.  and  meet  any  reason- 
able requirements  as  to  speed. 

While  200,000  lbs.  on  three  pairs  of  drivers  and  a  tractive 
effort  of  47,600  lbs.  may  at  first  seem  excessive,   the  maximum 


stresses  in  the  track  for  this  locomotive  are  actually  less  than 
frequently   occur   with    ordinary   two-cylinder    locomotives. 

Assuming,  as  a  basis  of  calculation,  a  two-cylinder  4-6-2  type 
locomotive  with  about  150,000  lbs.  on  drivers  as  about  the  ma.\i- 
muni  for  ordinary  track,  the  excess  counterbalance  at  crank 
radius  figured  by  the  Master  Mechanic's  formula  will  be  about 
200  lbs.  to  250  lbs.  per  wheel.  At  a  speed  in  miles  per  hour 
equal  to  the  diameter  of  the  drivers  in  inches  and  with  a  26  in. 
stroke,  the  centrifugal  force  is  41.73  times  the  weight.  For 
200  lbs.  excess  counterbalance  per  wheel,  the  centrifugal  force 
Cw)  is  8,346  lbs.  per  wheel  or,  approximately,  50,000  lbs.  for 
six  wheels.  For  250  lbs.  excess  counterbalance,  the  centrifugal 
force  per  wheel  is  10,432  lbs.  per  wheel  or,  approximately,  62,000 
lbs.  for  six  wheels.  In  Fig.  i,  the  vertical  components  of  these 
forces  which  are  effective  in  increasing  or  diminishing  the 
pressure  on  the  rail  have  been  laid  out  for  one  revolution  of 
a  wheel  starting  and  ending  with  the  counterbalance  on  the 
horizontal  center  line,  at  which  point  the  vertical  component 
of   the   centrifugal   force   of   the   excess   counterbalance   is   zero. 

Taking  the  lower  value  of  200  lbs.  excess  counterbalance  in 
order  to  be  well  on  the  safe  side,  we  will  have  a  total  load  of 
150,000  plus  50,000  lbs.,  or  200,000  lbs.,  on  the  rails  when  the 
counterbalances  are  on  the  bottom  quarter.  Now,  if  the  track 
can  sustain  a  pressure  of  200,000  lbs.  from  six  drivers  at  one 
point,  it  can  also  at  another  or  at  all  others,  and  200,000  lbs.  on 
six  drivers  on  a  balanced  locomotive  will  be  no  more  liable  to 
damage  the  track  than  150,000  lbs.  on  six  drivers  on  an  ordi- 
nary two-cylinder  locomotive  running  at  a  speed  in  miles  per 
hour  equal  to  the  diameter  of  the  drivers  in  inches.  As  a  mat- 
ter of  fact,  passenger  locomotives  frequently  exceed  this  speed 
and  at  extreme  high  speeds  the  wheel  loads  on  the  balanced 
locomotive  which  are  not  affected  by  the  speed  would  be  mate- 
rially less  than  on  the  two-cylinder  locomotive  on  which  the 
centrifugal  force  of  the  excess  counterbalance  increases  as  the 
square  of  the  speed. 

As    stated    previously,    the    design    proposed    is    intended    for 


200  Lbs.  Excess  CouulertialaDce,  73  Miles  per  Hour. 

230  Lbs.  Excess  Couuierbalauce.  73  Miles  per  Hour. 

200  Ll)s.  Excess  Couoterbaiauce.  80  Miles  per  Hour. 

PouucU  250  Lbs.  Excess  Couulerbalauce.  80  Miles  per  Hour. 


0  5 


medium  speed  passenger  service  and  therefore  73  in.  drivers 
have  been  figured  on.  Also  assuming  that  the  locomotive  will 
be  required  to  start  heavy  trains,  as  high  tractive  effort  as  the 
weight  on  drivers  will  permit  is  desirable,  say  about  45,000  to 
50,000  lbs.,  giving  ratios  of  weight  on  drivers  to  tractive  effort 
of  4.44  and  4.00  respectively. 

The  diameter  of  the  inside  cylinder  is  limited  to  about  18  in. 
by  the  space  available  between  the  frames.  18  in.  x  26  in.  cylin- 
ders with  175  lbs.  boiler  pressure  and  73  in.  drivers  give  a 
tractive  effort  of  17,150  lbs.,  leaving  a  balance  of  about  30,000 
lbs.  to  be  developed  by  the  outside  cyHiiders.  24  in.  x  Jb  in. 
cylinders  with  73  in.  wheels  and  175  lbs.  boiler  pressure  give 
.30,450  lbs.  tractive  effort.  Then  a  four-cylinder  balanced  sim- 
ple locomotive  with   18  in.  and  24  in.  x  26  in.  cylinders,  73  in. 
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drivers  and  175  lbs.  boiler  pressure  will  develop  17,150  plus 
30,450  =  47,600  lbs.  tractive  effort,  and  the  ratio  of  weight  on 
drivers  to  tractive  effort  will  be  4.2,  which  will  be  satisfactory. 
All  previous  designs  of  four-cylinder  balanced  simple  loco- 
motives, as  far  as  records  are  available,  have  had  all  four  cylin- 
ders of  the  same  diameter.  This  is  not  essential,  however,  as 
it  is  not  necessary  to  balance  the  power  developed  in  the  in- 
side and  outside  cylinders.  The  special  and  essential  feature 
of  the  four-cylinder  balanced  locomotive  is  the  balancing  of 
the  reciprocating  weights,  and  this  may  be  done  with  cylinders 
of  different  sizes  by  making  the  large  piston  as  light  as  pos- 
sible  and   adding  to   the   small   piston,  or   its   crosshead,    what- 


One  of  (Ik-  priiuipal  difficulties  in  a  four-cylinder  balanced 
locomotive  of  tlic  46-2  type  has  been  to  secure  a  sufficient 
length  of  main  rod  without  using  inclined  cylinders  or  bifur- 
cated rods  in  order  to  clear  the  front  axle.  In  this  design,  this 
has  been  taken  care  of  by  making  the  distance  from  the  front 
driver  to  the  center  of  the  cylinders  12  ft.  o  in.,  which  permits 
a  92-in.   main   rod  connected  to  the   front  drivers. 

In  order  to  get  as  large  inside  cylinders  as  possible,  the  dis- 
tance between  hubs  on  the  front  drivers  has  been  made  56  in. 
with  13  in.  diameter  by  ii-in.  journals  and  45-in.  frame  centers. 
Each  frame  is  offset  I  in.  between  the  front  and  middle  driv- 
ers, giving  43-in.   frame  centers,    12  in.   x    12   in.   journals  and 
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ever  weight  is  required  to  make  the  reciprocating  weights  for 
the  large  and  small  cylinders  equal. 

Having  determined  the  weight  on  drivers  and  the  tractive 
effort,  the  next  step  is  to  provide  a  boiler  of  sufficient  capacity 
to   supply  the  cylinders  at  the  speeds  required. 

Fig.  2,  the  general  plan  of  the  locomotive,  shows  a  boiler  80 
in.  in  diameter  at  the  first  ring  and  92  in.  in  diameter  over  the 
largest  course,  which  will  contain  about  250  214-in.  tubes  and 
27  5^8-''i-  tubes  21  ft.  o  in.  long.  The  distance  of  4  ft.  6  in.  from 
center  of  the  cylinder  to  front  tube  sheet  will  give  ample  space 
for  the  superheater  header  without  obstructing  the  draft.  The 
3  in.  o  in.  combustion  chamber  with  21  in.  o  in.  flues  and  4  in. 
6  in.  from  center  of  cylinder  to  front  tube  sheet  and  the  slop- 
ing throat  sheet  give  ample  clearance  over  the  rear  drivers.  A 
superheater  has  been  included  and  is  of  such  dimensions  as 
will  probably  give  about  150°  F.  superheat  and  about  20  per 
cent,    saving    in    water    consumption. 


FIG.  3. 

In  order  to  promote  free  circulation,  %  in.  bridges  between 
the  2}i-m.  tubes  and  V^-'m.  bridges  between  the  s5^-in.  tubes 
have  been  used,  although  considerably  more  heating  surface 
could  have  been  obtained  by  closer  spacing.  The  ratio  of 
tractive  effort  times  diameter  of  drivers  to  heating  surface  and 
of  heating  surface  to  cylinder  volume  compare  favorably  with 
a  number  of  recent  superheater  locomotives  and  indicate  satis- 
factory steaming  qualities.  The  fact  that  the  combustion  cham- 
ber is  practically  equivalent  to  an  equal  length  of  tubes  should 
be  considered  in  connection  with  the  ratios  involving  heating 
surface. 


the  Master  Mechanic's  standard  distance  of  55  in.  between  hubs 
on  the  middle  and  back  drivers.  Whatever  strains  may  be 
caused  by  the  offset  in  the  frames  can  be  more  than  amply 
provided  for  in  the  cast  steel  crosstie  over  the  middle  axle  and 
the  waist  sheets  extending  up  to  the  boiler.  To  keep  the  load 
from  the  springs  central  on  the  driving  boxes,  the  equalizer 
between  the  front  and  middle  drivers  is  also  offset  I  in.  as 
shown  to  an  enlarged  scale  in  view  Fig.  3. 

The    following    table    gives    the    principal    dimensions    of    the 
proposed  design  : 

GENERAL     DATA. 

Type 4-6-2 

Fuel   Bituminous  coal 

Tractive  effort 47.600  lbs. 

Weight  in  working  order 285,000  lbs. 

Weight  on   drivers 200,000   lbs. 

Wheel  base,  driving 13  ft.  0  in. 

Wheel  base,  total 38  ft.   6  in. 

RATIOS. 

Weight  on  drivers  -7-  tractive  effort 4.2 

Total  weight  -^  tractive  effort 6.0 

Tractive  effort  times  diam.  drivers  -^  evaporating  surface 830.0 

Tractive  effort  times  diam.  drivers  -^  *equivalent  heating  surface 680.0 

Volume,  4  cylinders 21.22  cu.  ft. 

Evaporating  surface  -7-  vol.  cylinders 197.0 

Equivalent  heating  surface  -r-  vol.  cylinders 241.0 

Grate  area  -;-  vol.   cylinders 2.66 

CYLINDERS. 

Kind    Four-cylinder  balanced   simple 

Diameter  and  stroke 18  in.  and  24  in.  x  26  in. 

VALVES. 

Kind    Piston 

Diameter   12  in. 

WHEELS. 

Driving,  diameter  over  tires 73   in. 

Driving  journals,  front 13  x  11  in. 

Driving  journals,  middle  and  back 12  x  12  in. 

?Zngine  truck  wheels,  diameter 33J/2    in. 

Engine  truck  journals 6V2   x  12  in. 

Trailing  truck  wheels,  diameter 45   in. 

Trailing  truck  journals 8  x  14  in. 

BOILER. 

Style   Extended  wagon 

Working  pressure    L 175 

Outside  diameter  of  first  ring 80 

Firebox,  length  and  width 108 '4  x  75!4 

Tubes,  number  and  outside  diameter 250 — 2]4   in..  27 — 5H 

Evaporating  surface,  tubes 3,890  sq. 

Evaporating  surface,  firebox 300  sq. 

Evaporating  surface,  total 4,190  sq. 

Superheating  surface   620  sq. 

Grate  area , 56.3  sq. 

Smoke  stack,  height  above  rail 16  ft.  0 

Center  of  boiler  above  rail 10  ft.  0 

*  E-vaporating  surface  +   I'A   times  superheating  surface. 


top 
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ft. 
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in. 


Pl.mn  Facts  connected  with  business  do  not  count  for  much 
against  fixed  opinions. — David  Van  Alstyne  before  the  Con- 
gress of  Technology,  Boston,  Mass. 
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GENERAL    INTERIOR    VIEWS    OF    STEEL   PASSENGER    EQUIPMENT   ON    THE      CHICAGO,    MILWAUKEE    AND    ST.    PAUL    RAILWAY. 


Steel  Passenger  Train  Equipment 


CllIGAGO,     Mll.WAUKliE    &    ST.    i'AUL    I4AI1,VVAY. 


ON    ELEVEN    DIFFERENT    KINDS    OF    PASSENGER    TRAIN    CARS    OF    COMPOSITE    CONSTRUCTION    RECENTLY 
BUILT    FOR   THE   CHICAGO,    MILWAUKEE   &   ST.    PAUL    RAILWAY,    A    STANDARD    ALL    STEEL    UNDER- 
FRAME    HAS    BEEN    E.MPLOYED.      MANY   ol'HER  OF   THE    STEEL    PARTS    OF    THESE    CARS    ARE 
ALSO    STANDARD,    RESULTING    IN    NOT    ONLY    A    REDUCED    INITIAL    COST    BUT    ALSO 
IN    GREATLY    FACILITATING    REPAIRS. 


The    recent    inauguration    of    through    passenger   trains    from  The  main  body  of  all  of  these  cars,  with  the  exception  of  the 

Chicago  to  the  Pacific  Coast  over  the  Chicago,  Milwaukee  &  St.  baggage  and  mail  cars,  which  are  60  ft.  11  in.  long,  is  72  ft.  6 

Paul,  with  its  new  extension,  the  Chicago,   Milwaukee  &  Puget  in.  long.     They  all  employ  the  same  underframe  and  the  same 

Sound    Railway,    is    of    particular    interest    on    account    of    the  superstructure,   except  as  the  window   and  interior  arrangement 

exceptionally    high   character    of   the   passenger   train   equipment  lias  made  changes  necessary  in  the  latter. 
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EXTERIOR    VIEW    AND    FLOOR    PLAN    OF    NEW 


lEEL    DINERS — C.     ^L     S     ST.    P.    RV. 


which  is  being  put  into  service.  There  has  never  been  a  new 
railroad  of  this  size  put  into  operation  on  which  equipment  of 
this  class,  and  to  the  extent  here  employed,  has  been  used. 
This  company  has  received  243  steel  passenger  train  cars 
divided  up  as   follows : 

&i  coaches 

40  twelve  section  drawing  room,  smoking  room  sleepers. 

28  baggage  cars. 

20  diners. 

IS  ten  section  two  compartment  sleepers. 

IS  tourist  sleepers. 

IS  baggage  and  mail  cars. 

4   parlor  cars. 

2  all  compartment  sleepers. 

i>  buffet  observa.ion  cars. 

2  chair  car-. 


These  standard  underframes  are  very  similar  and  somewhat 
heavier  than  the  standard  frame  adopted  by  the  Pullman  Coib- 
pany  for  this  equipment,*  and  consist  of  two  plate  girder  fish 
belly  center  sills  connecting  the  steel  castings  making  up  the 
entire  underframe  structure  from  the  bolster  to  the  platform 
sills.  These  center  sills  are  built  up  of  S/i6  in.  plate,  2  ft.  2 
in.  deep  between  cross  bearers  and  spaced  18  in.  apart.  The 
compression  members  consist  of  two  4x3x.>^  in.  angles  riveted 
at    the    top   of   the    web   plate,    while    the    tension    members   are 


*  For  full   illustrated  description   see   .\meric.\n    Engineer  and   RAiLReAD 
Journal,  October.  1910,  page  381. 
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SECTIONAI.    ELEVATION     SHOWING     DETAIL    OF    FRAMING. 


two  3  X  3  X  ■>8  in.  angles  riveted  at 
the  bottom  of  the  plate.     There  is  a 
continuous   top   cover   plate   30   x   {4 
in.    covering   both    sills.      These    sills 
differ  from  the  Pullman  design  only 
in    the    greater    depth   at   the   center, 
being  26  in.  as  compared  with  22  in. 
The    deepest   section    is   uniform   be- 
tween   needle    beams,    which    in    the 
case   of   tlie    Milwaukee   cars,  are    19 
ft.  apart.     On  the  Pullman  cars  they 
were   28   ft.   apart,   the    Pullman   un- 
derframe,  however,  being  i  ft.  great- 
er in  total  length.     The  ?i'Je  sills  in 
the  present  case  are  6  x  4  x    's  i"-. 
angles  continuous  for  the  full  length 
of  the  underframe,  vifhile  in  the  Pull- 
man   equipment    5    in.    Z    bars    were 
employed.     These  side   sills  are  tied 
to  the  center  sills  by  two  cast   steel 
needle  beams  with  a  cast  steel  spac- 
ing   block    between    the    center    sills 
as    part    of    the    structure,    and    by 
the    pressed    steel    diaphragms    arranged    as    is    shown    in    the 
plan.      The    sectional    illustration    shows    the    construction    and 
arrangement   and   the   connections   with    the   top   and   bottom   J4 
in.    cover    plates    employed    at    the    needle    beams.      It    will    be 
noticed   that   there    is   also   a    cast    steel    spacing   block   between 
the  center  sills  at  the  center  of  the  car   which  acts  simply  as  a 
stiffener.     On   top  of  this  underframe   is   secured   1/16  in.   steel 
plates    corrugated    longitudinally,    over    which    is    secured    seven 
light    longitudinal    nailing    strips,    the    space   between    the    strips 
being  filled  with  hair  felt  and  over  this  is  laid  No.  20  keystone 
corrugated  iron   flooring,   which   in   turn   is   covered   with   ->t   in. 
Flexolith  flooring. 

The  steel  framing  of  the  superstructure  is  made  up  princi- 
pally of  standard  sections,  the  side  posts  being  3x2x5/16  in. 
angles,  being  secured  at  the  bottom,  inside  of  the  side  sill  angles 
and  continuous  without  change  of  form  to  the  plate  wliich  is 
formed  by  a  3^3^14  in.  angle.  The  belt  rail  at  the  window 
sill  is  secured  outside  of  the  side  posts  and  steel  sheathing  and 
consists  of  a  4x  15^x7/16  in.  dropper  bar. 

Two  forms  of  roof  construction  are  employed,  as  required 
by  the  interior  finish,  one  being  a  2x2x3/16  in.  angle  carline 
pressed  into  proper  form  and  continuous  between  plates,  and 
the  other  being  a  carline  extending  from  the  plate  to  a 
J  X  2.x  3/16  in.  L  forming  the  deck  plate,  to  which  the  upper 
carlins  are  also  secured,  this  arrangement  giving  the  square 
clerestory  effect  where  desired. 

The  lower  deck  is  covered  with  No.  16  steel  and  the  roof 
with  No.  14  steel.  The  cross  section  of  the  car  shows  the 
arrangement  and  form  of  the  wooden  structure  secured  to  the 
steel  frame  work,  to  which  the  interior  finish  is  fastened  and 
the  photographs  show  the  general  appearance  of  the  interior, 
well  illustrating  the  most  attractive  inlaid  decorations  and  use 
of  art  glass  and  attractive  lighting  fixtures. 

Steel  sheathing  consisting  of  ]4,  in.  plate  is  used  on  the  sides 
of  the  car,  the  rivets  being  button  headed,  no  attempt  being 
made  to  simulate  the  appearance  of 
a  wooden  coacli.  These  plates  are 
butt  jointed  with  an  8  x  5/16  in. 
cover  plate  inside. 

The  end  construction  and  vestibule 
arrangement  offers  no  particular 
novelty.  The  body  and  corner  posts 
are  Z  bars  and  the  door  posts,  as 
well  as  the  other  two  vertical  mem- 
bers in  the  endframing  are  4  in., 
614  'b.  channels,  to  which  is  secured 
the  %  in.  steel  end  sheathing.  The 
door  and  corner  posts  are  set  down 
into    and    are    secured    to    the    steel 
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STANDARD    STEEL    UNDERFEAME   AND    SIDE    FRAMING    OF    MILWAUKEE    STEEL  PASSENGER   EQUIPMENT. 


casting  to  which  the   other  posts  are   fastened  by   angles.     The 
framing  of  the  vestibule   throughout   is   of  steel. 

In   the   interior   arrangement   of   all   of  the   cars   the   smoking 
rooms  were  installed  on  the  right  hand  side  to  prevent  passing 


3  s  :j  X  H  L's 

Section  at  Diaphragm.       \'tf\ 

SECTIONS    OF    UNUERFRAME. 

trains  from  obstructing  the  view.  The  typical  plan  of  the 
buffet  and  observation  car  and  the  dining  car  are  shown  in  the 
accompanying  illustratons. 

The  cars  are  equipped  with   Chicago   Car   Heating   Company's 
vapor  system   of  steam  heating  and   the  electric  lights  are  pro- 


vided with  current  from  a  dynamo  in  the  baggage  car,  accord- 
ing to  the  regular  custom  on  the  Milwaukee.  Pintsch  gas  is 
installed  and  the  sleepers  and  all  heavier  cars  are  equipped  with 
a  double  set  of  Westinghouse  brakes.  Other  equipment  in- 
cludes Chaft'ee  centering  device.  Standard  Coupler  Co.'s  type  F 
buffing  mechanism,  Ohio  couplers,  Miner  friction  draw  gear 
and  Garland  ventilators.  The  General  Railway  Supply  Com- 
pany furnished  the   Flexolith   flooring  and  the   steel  trap  doors. 

These  cars  were  divided  between  the  Pullman  Company, 
Barney  &  Smith  Car  Co.,  and  the  American  Car  &  Foundry  Co. 
the  illustrations  being  those  from  the  Pullman  Company,  the 
other  builders,  however,  using  practically  the  same  construction. 

The  weights  of  the  different  classes  are  shown  in  the  fol- 
lowing table : 

Baggage  and  mail 118,700  lbs. 

Baggage  cars  120,160 

Coaches 13.5.000  " 

Parlor  cars 142,700  " 

Dining  cars   149,300  " 

Tourist  sleepers    148,000  " 

10  section  sleepers 156,200  " 

12  section  sleepers 152,300 

Compartment  sleepers  157,400  " 
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PLAN    OF    BUFFET-OBSERVATION     CARS. 


Practical  Results  of  Wind   Resistance   Economies 


\V.   R.   McKeen,  Jk._,  M.   E.,  Member,  Amer.   Soc.   .Mecli.   Engrs. 


If  notice  is  taken  of  tlie  changes  in  shapes  of  transportation 
mediums  the  world  over,  it  cannot  help  but  produce  astonish- 
ment at  the  attention  given  and  economies  being  obtained  in 
this  manner  in  all  classes  of  vehicles.  This  has  largely  taken 
place  within  recent  years  since  considerable  useful  data  has 
been  collected  and  published  on  the  subject  of  wind  resistance 
as  applied  to  moving  vehicles.    The  effect  is  particularly  notice- 


LOCOIIOTIVE    DESIGNED   TO    REDUCE    THE    EFFECT    OF    WIND    RESISTANCE. 

able   in   some    recent   designs   of   locomotives   and   cars,    electric 
high  speed  cars,  and  even  on  automobiles. 

Illustrating  what  has  already  been  done,  the  accompanying 
views  of  recent  designs  of  locomotives  built  with  pointed  boil- 
ers and  cabs,  for  railways  in  Austria  and  Germany,  also  pointed 
front  ends  and  round  rear  ends  of  recent  developments  in  meri- 
torious automobile  shapes,  are  striking.  The  reduction  of  re- 
sistance by  the  design  of  flying  machines,  sea-going  vessels  and 
motor  boats  is  producing  great  practical  and  economical  results, 
but  in  general  it  is  in  the  construction  of  railroad  and  traction 
line  equipment  where  the  wind  resistance  is  such  a  large  factor, 
and  where  the  greatest  economies  are  obtainable,  that  the  small 
est  advance  has  been  made  in  securing  these  possible  economie^ 
by  reducing  wind  resistance. 

The  Berlin-Zossen  high  speed  electric  propulsion  tests  of  190J 
were  elaborately  crndrctcd  and  gave  the  engineering  world 
some  useiui  ngurcs.  1  ne  wind  tests  carried  out  by  the  Elec- 
trical Commission  during  the  St,  Louis  Exposition,  while  dif- 
ferently conducted,  were  useful  and  verified  the  German  tests, 
by  showing  the  enormous  amount  of  power  necessary  to  force 
a  blunt  end  car  against  the  atmosphere  at  high  and  medium 
velocities. 

In  a  test  made  by  an  English  automobilist  of  a  scientific  turn 
of  mind,  he  discovered  that  the  addition  of  thirty  square  feet 
of  wind  resistance  to  his  38.4  horse-power  Napier  car  reduced 
his  maximum  speed  from  79  miles  per  hour  to  47,85  miles  per 
hour. 

In  order  to  determine  witli  1  xactm  --  \vli;!t   the  practical  value 


.\rT0MOI!ILE    BODY    DESIGNED    FOR    HIGH    SPEKIi. 

of  the  shape  adopted  for  the  body  of  its  motor  cars  might  be. 
the  McKeen  Motor  Car  Co.  recently  conducted  a  series  of  com- 
parative tests  with  different  arrangements  and  body  designs, 
which  very  strikingly  prove  the  importance  of  close  attention 
to  this  feature  in  all  railway  vehicles.  The  tests  were  conducted 
under  the  supervision  of  the  writer,  the  observations  being  made 


by  Mr.  A.  H.  Fetters,  Mechanical  Engineer  of  the  Union  Pa- 
cific. The  test  of  each  design  (Figs,  i  and  2)  was  made  on  a 
round  trip  of  80  miles,  between  Lincoln  and  Beatrice,  Nebraska, 
under  similar  weather  conditions.  By  means  of  an  anemometer, 
thermometer  and  barometer,  frequent  readings  were  recorded 
showing  the  wind  velocity,  temperature  and  pressures.  The 
gasoline  was  measured  by  U.  S.  standard  gallon  measure.  Each 
trip  was  made  at  he  same  average  speed  of  41  miles  per  hour, 
requiring  one  hour  and  fifty-seven  minutes  running  time.  The 
car  and  engine  were  in  the  same  condition  before,  after  and 
throughout  the  entire  test,  all  conditions  surrounding  the  test 
being  very  favorable  in  securing  accurate  data.  Briefly  sum- 
marized, the   following  results  were  obtained: 

Performance    with   the    wedge-shaped    or   pointed    front   end,    3.48    miles 

per  gallon  of  gasoline. 
Performance    with   blunt   form    of    front    end,    2.48   miles   per   gallon    of 

gasoline. 
Extra  gasoline  consumption  due  to  the  blunt  form  of  front  end.   40%. 

It  must  be  here  noted  that  this  extra  40  per  cent,  of  gasoline 
was  necessary  to  keep  the  car  with  the  blunt  front  end  up  to 
the  speed  which  the  same  car  made  the  previous  day  under 
similar  conditions,  but  with  the  pointed  front  end.  This  extra 
power  required  to  operate  tl.c  blui  t  end  car  was  obtained  with 
a  wider  throttle.  Details  of  the  test  are  shown  in  accompany- 
ing table. 

The  comparative   drifting  tests   with  the   two   forms  of   front 


MCKEEN     MOTOR    C.\K    WITH     WEDGE    END. 

end  down  a  six-mile  gradient  averaging  about  ^4  01  one  per 
cent,  are  of  especial  interest.  In  both  instances  the  speed  of 
the  car  was  40  miles  at  the  top  of  the  hill,  and  it  was  allowed 
to  drift  freely.  With  the  pointed  front  end  the  car  drifted  from 
Princeton  to  Hanlon,  6.5  miles,  in  nine  minutes,  the  velocity  of 
the  car  gradually  increasing  from  40  miles  per  hour  at  the 
top  of  the  hill,  to  50  miles  per  hour  while  descending  the  grade. 
With  the  blunt  form  of  front  end,  starting  at  the  top  of  the 
hill  with  the  same  speed  of  40  miles  per  hour,  thirteen  minutes 
were  required  to  cover  the  same  distance,  the  speed  of  the  car 
sradually  diniiiiisliing  instead  of  increasing,  as  did  the  car  with 
the  pointed  front  end,  and  it  was  necessary  to  clutch  in  the  en- 
gine to  carry  the  car  over  the  last  i]4  miles. 

The  holding  eflect  of  the  atmosphere  on  the  blunt  front  end, 
and  the  effect  on  the  speed  of  the  car,  was  very  noticeable  dur- 
ing the  drifting  test.  The  efficiency  of  the  car  in  climbing  this 
hill  on  the  return  trip,  as  noted  below,  is  also  worthy  of  at- 
tention. 

Distance      6.5   miles 

Total   rise    230  feet 

.\verage   grade    36  ft.  per  mile 

Maximum    grade    53   ft.  per  mile 

.Average   speed   of  car,   up-grade   45  miles  per  hr. 
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A  very  important  observation  of  Mr.  I'ttlcrs,  wliilt-  on  this 
test,  was  the  unsteady  riding  effect  produced  by  the  blunt  front 
end.  The  importance  of  the  wind  resisting  design  of  the  Mf- 
Keen  motor  car,  which  also  produces  easy  riding  qualities,  is 
more  fully  appreciated  in  a  similar  design  of  the  monorail  car, 
in  which  equilibrium  and  high  speed  were  the  important  factors 
considered.  The  atmosphere  has  the  same  effect  on  the  pointed 
front  end  as  it  has  on  the  projectile,  and  one  of  the  noticeable 
features  of  the  McKecn  motor  cars  has  always  been  their 
steady  riding  qualities  at  high  velocity,  due  to  the  stcEdying 
effect   of   the   wind   on   the   wedge-shaped    end.     This    condition 
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FORM    OF    BLUNT    END    USED    IN    THE    TESTS. 

disappeared  when  the  blunt  front  end  was  applied,  and  it  was 
observed  that  the  car  nosed  about  considerably.  This  fact  is 
too  important  to  lose  sight  of  when  comparing  the  relative 
merits  of  the  two  forms  of  cars,  and  it  is  secondary  only  to 
the  economy  in  gasoline  consumption  shown  by  the  pointed 
front  end.  It  will  thus  be  seen  that  the  experiments  conducted 
with  this  motor  car  demonstrated  in  dollars  and  cents  the  ac- 
tual economical  advantage  to  be  gained  by  the  use  of  a  prop- 
erly shaped  vehicle.  Not  a  small  feature  of  this  economy  is 
the   rounded  rear   end,   which   almost   entirely   does   away   with 
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portion  of  the  entire  resistance,  is  of  prime  consideration,  and 
therefore  anything  that  can  be  done  to  materially  reduce  the 
head-end  resistance,  especially  on  a  single  unit,  self-propelled 
car,  results  in  a  direct  and  practical  saving  in  the  power  neces- 
sary to  drive  the  car  at  any  speed  above  15  miles  per  hour — 
this  saving  being  proportionate  as  the  speed  increases,  until,  as 
shown  at  41  miles  per  hour,  a  saving  of  40  per  cent,  has  been 
eflfected,  by  the  proper  attention  to  laws  of  resistance  of  a  mov- 
ing body  throf^  the  Etmo.sphere. 

The  effect  of  an  opposing  wind  on  a  heavy,  slow  moving  train 
is  well  known  and  comes  in  the  same  class  with  a  fast  movmg 
vehicle  in  still  air.  Recently  on  a  perfectly  calm  day  a  freight 
engine,  with  a  2,200-ton  train  load,  covered  a  152-mile  district, 
water  grade,  register  to  register,  in  eight  hours  and  thirty-five 
minutes.  On  a  later  date,  with  a  strong,  opposing  wind,  the 
same  engine,  with  the  same  engine  crew,  pulling  the  same  ton- 
nage over  the  same  district,  required  twenty-three  hours  and 
thirty- five  minutes  in  which  to  make  the  run,  and  the  engine 
consumed  twice  as  much  coal.  The  temperature  was  the  same 
on  the  two  days,  the  only  difference  in  weather  conditions  be- 
ing the  strong  wind  on  the  latter  trip. 

In  the  following  tables  are  given  the  detailed  data  of  the  tests 
referred  to  above : 

BEATRICE   TO   LINCOLN. 

Wedge   Front  Blunt    Front 

Item.                                                              End.  End. 

Condition   of  weather Clear  Clear 

Condition    of    rails Good  Good 

Tempt,   at   beginning  of  run 43  deg.  4  7  deg. 

Tempt,  at  end  of  run 58  deg.  53  deg. 

Av.    wind  vel..   ft.   per  min 3,950  4.809 

Time  leaving  Beatrice 9:29  a.  m.  9:16  A.   M. 

Time  arrival  Lincoln 10 :29  A.  M.  10 :23  A.   M. 

Time   on  road 1   hr.  1  hr.   7  min. 

Delays    2    min.  2  min. 

.\ctual  running  time 58  mm.  1    hr.  5  min. 

LINCOLN   TO    BEATRICE. 

Condition   of   weather Clear  Clear 

Condition    of    rails Good  Good 

Tempt,   at  beginning  or  run 60  deg.  64  deg. 

Tempt,  at  end  of  run 64  dee.  72  deg. 

\\.   wind  vel..   ft.    per  min 5.448  3,800 

Time  leaving  Lincoln 1:13   p.    M.  1:31   p.   M. 

Time  arrival   Beatrice 2:12   p.    m.  2:23.p.   m. 

Time  on  road 59  min.  .')2  -nin. 

Delays     None  None 

Actual  running  time 59  min.  52  min. 

ROUND    TRIP. 

Actual   running  time 1  hr.   57  min.  1  hr.  57  min. 

.\v.  wind  vel.,  ft.  per  min 4,699  4,304 

,\mt.  gasoline   23  gal.  %i'A    gal. 

Miles  per  gallon 3.48  2.48 

Total  mileage    80   miles  80  miles 


23  Gal.    80  Miles 
41  Miles  per  Hr, 


FORM    OF    WEDGE    END    USED    IX    THE    TESTS. 

the  vacuum  produced  by  the  ordinary  square  end  cars.  This 
not  only  produces  a  fixed  economy,  but  almost  entirely  elimi- 
nates the   dust  nuisance. 

With  a  single  unit  car  it  is  much  more  important  to  consider 
head-end  resistance,  as  some  tests  have  shown  that  this  head- 
end resistance  is  approximately  75  per  cent,  of  the  entire  re- 
sistance, while  with  trains  consisting  of  several  cars,  the  side 
or  surface  friction  i.ecessarily  gradually  increases,  according  to 
the  number  of  cars  in  the  train,  while  the  head-end  area  re- 
mains constant.  It  is  thus  seen  that  in  long  trains  the  propor- 
tion of  head-end  resistance  is  gradually  reduced,  but  with  a 
single   unit   car   the   head-end  resistarce,  being   so   large   a   pro- 


S.^FETY  Record  of  the  Illinois  Centr.-\l. — According  to  t 
recent  statement  issued  by  the  Illinois  Central  Railroad  it  ha", 
not  killed  a  passenger  in  its  suburban  service  in  55  years.  By 
this  is  meant  that  no  person  has  been  killed,  while  being  trans- 
ported as  a  passenger,  through  the  fault  of  the  management. 
The  statement  also  discloses  the  fact  that  during  igio  the  com 
pany  carried  30,728,211  passengers  without  a  fatality  over  a 
system  of  lines  that  cover  a  territory  reaching  from  the  Gult 
of  Mexico  to  the  Great  Lakes  and  west  as  far  as  the  Missouri 
River. 


The  Massachusetts  Institute  of  Technology  has  published 
a  bulletin  in  regard  to  instruction  during  the  months  of  June, 
July  and  August,  supplementing  the  work  of  the  regular  school 
year.  The  requirements  for  admission  and  in  general  the  work 
performed  and  the  final  examinations  correspond  with  those  of 
the  regular  school  year.  The  summer  courses  are  open  also  to 
persons  not  students  in  the  institute  who  possess  the  necessary 
Qualifications. 


Progressing  in  the  Right  Direction. — Would  it  fscientific 
management)  not  hasten  the  Utopian  condition  which  all  right- 
minded  men  believe  in  and  hope  for;  namely,  that  every  man 
who  is  willing  to  work  is  entitled  to  a  living  and  that  no  man 
is  entitled  to  so  much  that  somebody  else  must  go  hungry. — 
Daz-id  Van  Alstync  before  the  Congress  of  Technology,  Boston. 
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DRIVING  BOX  LUBRICATION 


VV.    J.    SCHLACKS. 

The  tact  that  very  material  increased  wear  results  froni  the 
use  of  other  than  the  best  lubricant  is  known  to  all  who  liavc 
used  grease  instead  of  oil  for  any  length  of  time.  The  use 
of  grease  on  these  parts  has  very  materially  reduced  the  num- 
ber of  hot  bearings,  but  a  prominent  railroad  man  asked  me  the 
other  day  if  it  were  not  a  confession  of  weakness  on  the  part 
of  operating  officials  in  adopting  a  tool-proof  device  of  much 
less  efficiency  instead  of  insisting  on  the  proper  attention  given 
a   lubricating   system   of   much  greater   efficiency. 

It  is  not  alone  the  increased  wear  of  lubricated  parts  thai  is 
the  price  of  this  remedy  for  hot  box  troubles,  but  the  increased 
coal  consumption  is  proved  by  a  test  by  Prof.  Goss  of  Purdue 
University  for  the  New  York  Central  Lines,  by  the  Pennsyl- 
vania test  at  the  locomotive  testing  plant  at  St.  Louis  Exposi- 
tion, and  by  road  tests  now  being  conducted.  These  laboratory 
tests  were  made  on  locomotives  that  were  new  out  of  the 
shop,  and  necessarily  did  not  duplicate  service  conditions  which 
must  receive  consideration  to  arrive  at  a  conclusion  that  will 
be  borne  out  in  service.  As  an  illustration:  It  is  necessary 
when  lubricating  a  driving  journal  from  underneath  to  allow 
a  certain  amount  of  clearance  between  the  sides  of  the  brass 
and  the  journal  (the  amount  depending  on  the  nature  of  the 
lubricant)  so  that  the  lubricant  can  be  carried  up  under  the 
brass. 

'Ihere  is  not  so  much  clearance  necessary  with  oil  as  with 
grease,  and  no  clearance  is  necessary  with  oil  lubrication 
through  the  top  of  the  box ;  in  fact,  the  brass  can  be  fitted  very 
close  on  the  sides  with  just  enough  allowance  made  to  avoid 
"pinching"  when  the  box  and  brass  warm  up.  This  allowance 
can  be  reduced  so  as  to  be  almost  negligible  with  cellars  accu- 
rately titled  to  act  as  spreaders.  In  the  tests  referred  to,  the 
locomotives  must  needs  be  made  suitable  for  grease  lubrication 
so  that  they  had  more  clearance  than  was  necessary  with  oil 
from  underneath,  and  a  great  deal  more  llian  is  necessary  with 
oil  forced  in  through  the  top  of  the  box.  Whatever  clearance 
was  allowed  made  that  much  lost  motion  in  the  machine  that 
had  to  be  taken  up  by  the  movement  of  the  piston,  actuated  by 
the  steam,  at  a  considerable  reduction  in  actual  working  mean 
etTective  pressure  before  any  actual  work  was  done. 

This  extraordinary  clearance  invites  a  "pound"  that  more 
quickly  increases  the  lost  motion  than  is  the  case  where  the 
parts  are  fit  snugly.  And  again,  the  engine  with  oil  lubrica- 
tion is  sure  to  give  just  that  much  longer  service  as  it  takes  to 
wear  the  difference  in  the  original  clearance  allowed,  plus  tlie 
additional  service  that  may  be  expected  on  account  of  the  re- 
duced wear  of  contact  parts  because  of  the  better  lubricant. 
Less  wear  on  parts  such  as  driving  box  and  rod  brasses  makes 
less  cylinder  clearance  necessary,  which  is  a  saving  due  consid- 
eration. Hub  friction  is  reduced  to  a  minimum  on  a  testing 
plant,  whereas  the  performance  of  the  locomotive  in  road  ser- 
vice is  very  nnicli  affected  by  the  efficiency  of  the  luhrican.t  on 
these  parts. 

The  pumping  of  the  oil  through  the  top  of  the  box  has  in 
one  case  made  possible  the  cool  running  of  a  new  style  loco- 
motive, which  was  found  impossible  without  it,  on  account  of 
the  even  torque  of  the  engine  making  it  impossible  to  carry 
the  lubricant  to  the  point  of  working  contact.  In  another 
case  it  had  so  increased  the  engine's  efficiency  that  it  made 
possible  the  hauling  of  ten  passenger  cars  with  the  same  facility 
that  the  locomotive  with  its  driving  journals  lubricated  with 
grease  could  haul  nine  cars.  There  are  cases  wlicre  this  system 
of  lubrication  is  used,  where  the  reduction  in  coal  consuinption 
is  commented  on  by  the  engineers  and  firemen  that  ride  the 
engine,  as  well  as  the  traveling  engineers,  and  the  road  master 
mechanic. 

It  is  a  fact  that  a  locomotive  driving  box  cannot  be  lubricated 
with  grease  when  the  oil  hole  is  left  in  the  top  of  the  box,  be- 
cause   the   grease    is    forced   out   through    these    holes.      I    have 


instances  in  mind,  where  wooden  plugs  that  were  driven  in  the 
top  of  the  box  were  forced  out  by  the  pressure  exerted  by  the 
revolving  journal,  so  that  tapered  brass  plugs  had  to  be  driven 
from  the  inside. 

The  whole  problem  of  most  efficiently  lubricating  a  machine 
is  conveying  to  the  parts  needing  it  the  best  lubricants  in  the 
proper  portions  at  the  proper  time.  If,  for  instance,  instead  of 
allowing  the  oil  to  feed  to  the  driving  journals  by  gravity 
through  the  holes  in  the  top  of  the  box,  as  was  the  case  in 
these  tests,  thus  releasing  whatever  pressure  the  revolving  jour- 
nal generated  and  relying  for  lubrication  on  the  little  amount 
of  oil  that,  due  to  its  adhesiveness,  could  not  be  forced  out 
through  the  top,  the  oil  was  forced  in  through  the  only  open- 
ing in  the  top,  and  allowing  the  pressure  generated  against  the 
oil  to  lift  the  box  off  the  journal,  entirely  different  results  and 
of  greater  advantage  to  the  oil   would  have  been   recorded. 


REAMER  FOR  INJECTOR  THROTTLE  SEAT 


CHICAGO    AND    NORTH    WESTERN    RY. 

The  accompanying  drawing  illustrates  a  reamer  for  injector 
steam  valve  seats  which  is  in  extensive  use  on  the  above  rail- 
road and  is  said  to  be  in  every  way  satisfactory  for  this  class 
of  work.  It  will  be  noted  that  the  reamer  is  to  be  used  with- 
out  removing  the  valve    from   the   boiler.     It   is   hand  operated 
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and  the  requisite  pressure  is  secured  by  tightening  the  large 
nut  which  encircles  the  shank  of  the  reamer  and  serves  as  a 
guide. 

The  design  of  the  cutter  is  such  that  the  seat  is  always  kept 
the  original  width,  as  it  is  cut  down  on  top  at  the  same  time 
that  the  bevel  is  formed.  The  drawing  clearly  indicates  the  de- 
tails of  what  will  be  found  a  useful  addition  to  roundhouse 
equipment. 


In  A  Short  Historical  Article  on  Vanadium  published  in 
the  columns  of  a  contemporary,  it  is  pointed  out  that  its  atomic 
weight  is  51.27;  specific  gravity  5.5;  melting  point  above  2,000 
deg.  Cent.  It  was  vaguely  known  as  early  as  1801,  but  its  ac- 
tual discovery  dates  from  1830,  when  Sefstrom  found  it  in 
Swedish  iron.  On  account  of  its  very  high  melting  point  pure 
vanadium  cannot  be  added  to  steel;  but  ferro-vanadium,  an  al 
loy  of  one-third  vanadium  and  two-thirds  iron,  fuses  at  a  much 
lower  point  than  either  iron  or  steel,  and  may  thus  be  dissolved 
and  completely   distributed   through  'the   molten   bath. 


Gar  Wheels   and   Axles— Boring,  Turning   and  Mounting 


A   HiMPREHKNSIVE  RliVIEW  OF  TIIESK   IMPORTANT    OPKUATIOXS    BASED    ON    CAREFUL    STUDY,     EXPERI- 
MENTS   AND   TESTS,    CONDUCTED   WITM    THE   END    IN     \1EVV    TO    SECURE    IMPROVED     DEVICES     IN 
CONNECTION    WITH    A   SAFE   AND    ECONOMICAL    SYSTEM. 
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For  some  reason  noi  apparent  tlic  inipurtant  operations  of 
boring  car  wheels,  turning  a.xles  and  mounting  wheels  on  axles 
do  not  seem  to  have  been  accorded  heretofore  the  consideration 
and  attention  in  railway  shops  which  work  of  similar  nature 
receives  elsewhere,  and  with  tlie  object  of  introducing  efficient 
and  economical  devices  and  mctiiods  a  careful  study  has  resulted 
in  some  conclusions  which  may  lie  of  general  interest. 

As  the  majorit\-  of  a.xles  and  wlieels  machined  in  railway 
shops  are  for  repair  work,  i.  c.,  lifting  new  wlieels  to  axles,  or 
retinishing  cut  journals,  this  class  of  work  will  be  particularly 
considered. 

It  is,  of  course,  recognized  that  safety  is  of  the  utmost  im- 
portance, and  that  wheels  must  be  fitted  to  axles  in  such  manner 
as  to  msure  their  not  working  loose  in  service.  However,  the 
question  of  cost  of  work  of  this  nature  is  also  a  consideration. 
The  fact  that  in  no  case  has  a  wheel  been  reported  loose  when 
mounted  by  methods  explained  below,  would  indicate  that  the 
system  is  entirely  safe,  and,  considered  as  a  whole,  more  eco- 
nomical than  most  of  the  previous  methods.  In  comparing  cost 
of  wheel  and  axle  work,  especially  repair  work,  life  of  the  axle 
should  be  carefully  considered.  Any  method  by  which  the  use- 
ful life  of  a:i  axle  can  be  prolonged  being  true  economy.  As 
an  illustration,  the  useful  life  of  an  axle  is  that  between  size 
when  new  and  that  when  worn  or  turned  to  unsafe  limits.  For 
axles  used  on  100,000  pound  capacity  cars,  the  finish  turned 
parts  differ  in  size  about  34  i".  when  new  and  when  ready  for 
scrap. 

If  the  metal  of  the  axle  be  carelessly  turned,  its  useful  life 
is  shortened.  The  J4  inch  difference  in  diameter  between  a  new 
and  a  scrap  axle  which  constitutes  its  useful  life,  may  be  com- 
pared to  a  tube  with  wall  H  in.  thick.  A  calculation  will  show 
that  this  metal,  considering  new  and  scrap  value  of  axle,  is 
worth  about  50  cents  per  pound,  also  that  each  .001  inch  in 
diameter  of  this  tube  is  worth  about  4  cents.  Or,  put  it  another 
way :  Suppose  two  identical  axles  are  to  be  repaired.  One  is 
turned  1/32  inch  smaller  than  the  other  on  account  of  lack  of 
care.  The  carelessly  turned  axle  is  reduced  in  value  $1.28 
more  than  the  carefully  turned  axle.  While  the  diameter  may 
not  be  the  cause  of  scrapping,  the  question  of  removing  the 
smallest  amount  of  metal  possible  in  repairing  is  of  the  utmost 
importance,  and  from  the  above  figures  the  question  of  a  slight 
increase  in  cost  of  machining  should  be  secondary  to  saving 
metal. 

Dents  or  marks  on  journals  often  necessitate  removing  un- 
necessary metal  for  their  elimination.  Unless  care  is  exercised 
when  handling  mounted  wheels,  there  is  a  possibility  of  flange 
of  one  wheel  striking  a  journal  of  adjacent  axles,  and  also  in 
handling  axles  with  bars  there  is  a  possibility  of  dents  and 
scratches.  A  very  good  preventive  for  mounted  wheels  and 
axles  loaded  on  cars  for  shipment  is,  never  load  different  sized 
wheels  and  axles  adjacent  to  each  other  without  blocking 
between.  The  same  will  apply  when  stored  on  tracks,  this 
assuming  that  wheels  and  a.xles  are  placed  close,  so  that  one 
wheel  will  strike  the  adjacent  a.xle  inside  the  wheel.  In  this 
event  the  journals  of  ordinary  ear  axles  will  not  strike,  and  if 
reasonable  care  be  exercised,  there  should  be  no  necessity  for 
placing  guards  on  the  journals.  Where  bars  or  chains  are  used 
for  handling  finished  axles,  many  dents  and  scratches  may  be 
avoided  by  covering  the  bars  or  chains  with  old  air  brake  hose. 
A  dented  journal   should  call  for  an  investigation. 

To    properly    machine    axles    and    wheels    several    points    are 


necessary  to  obtain  the  best  lesults,  and  attention  has  been 
given  to  the  following:  the  speed  of  turning  centers  in  axles, 
lathe  centers,  turning  tools,  micrometer  calipers,  lathe  cen- 
ters in  line,  boring  bars,  etc.  The  question  of  proper  make 
of  lathes  and  boring  mills  will  not  be  considered  as  being  a 
question  generally  decided  by  each  shop.  With  any  fairly 
good  lathe  or  mill  the  work  can  be  well  done,  if  tools  are  kept 
in  good  state  of  repair. 

The  importance  of  true,  properly  ground  and  titling  axle 
latlie  centers  cannot  be  overestimated;  in  fact,  no  lathe  center 
in  an_\  shop  should  receive  more  attention,  for  the  reason  that 
axles  during  their  life  may  be  turned  several  times  on  different 
lathes,  and,  if  the  angle  of  centers  is  not  uniform,  the  center 
in  axle  will  be  badly  and  unevenly  worn  and  make  it  difficult 
to  do  good  turning.  A  case  came  to  hand  where  a  few  axles 
were  turned  some  .010  inch  out  of  round.  Investigation  showed 
that  the  lathe  on  which  they  were  turned  had  centers  of  about 
85  degrees  angle,  and  that  the  axles  were  centered  60  degrees. 
As  a  result,  the  axle  only  bore  on  the  lathe  center  at  end  or 
had  a  line  bearing.  This  line  bearing  soon  wore  unevenly, 
allowing  the  axle  to  work  back  and  forth,  and  this  was  re- 
sponsible for  the  eccentricity  of  the  axle. 

Several  of  the  modern  axle  lathes  have  only  dead  centers 
where  grinding  in  place  is  not  possible.  Also  in  many  cases 
they  are  too  large  for  the  average  tool  room  grinder,  and  as  a 
result   the   centers  are   not   given   the   neces>;ary   aitentinii,     Rec- 
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ognizing  the  fact  that  where  ready  means  are  provided  for 
grinding  centers  they  will  be  kept  in  better  order,  the  grinding 
machine.  Figure  i,  was  designed.  This  machine  will  only  grind 
to  60  degrees  included  angle,  being  made  this  way  purposely  to 
prevent  possibility  of  being  set  wrong.  It  is  not  expensive, 
and  would  be  a  desirable  addition  to  any  shop.  While  savings 
cannot  be  put  down  in  dollars,  there  is  no  question  but  that 
the  resultant  lietter  work  will  justify  its  use.  Cenur  gauges 
are   cheap,   and    should   be    frequently   tried   on   centers,   and   in 
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event   of   the   latter   not   being  to   proper   shape   or   rough,   the) 
should  be  repaired  at  once. 

Another  point  brough.t  out  was  the  necessity  of  having 
lathes  in  proper  alignmert  to  insure  turning  a  journal  or  wheel 
seat  same  diameter  for  its  entire  length.  The  importance  of 
proper  alignment  can  hi  appreciated  when  we  consider  that  to 
mount  a  steel  wheel  having  7  in.  hole,  or  cast  iron  wheel  of 
same  size,  the  axle  should  be  .007  and  .015  inches  approximately 
larger  than  the  wheel  bore,  and  also  each  .001  inch  variation 
will  affect  the  mounting  pressure  some  10  per  cent.  If  the  wheel 
seat  be  turned  tapered  it  is  not  possible  to  properly  caliper 
except  to  average  diameter,  which  will  rarely  be  a  true  imlica- 


FIG.    2. —  MICROMETER    AXLE    CALIPERS. 

tion  of  mounting  pressure.  Also  if  turned  tapered  an  extra 
strain  may  be  exerted  on  one  part  of  wheel  with  the  possibility 
of  no  pressure  on  other  parts.  Actual  cases  have  been  noted 
where  wheels  have  been  removed  that  only  had  a  bearing  for 
part  of  their  length  owing  to  taper  turned  axles,  and  while  the 
wheels  did  not  come  loose  in  service  it  is  a  condition  which  if 
known  to  exist  would  be  bad  for  the  peace  of  mind.  By  proper 
care  in  maintaining  lathes  the  damage  that  may  result  from 
turning  tapered  can  be  avoided,  and  good  turning  that  can  only 
follow  with  lathes  in  good  state  of  repair  will  result  in  a 
saving  in  labor  when  mounting  the  wheels  on  the  axles.  A 
very  satisfactory  test  for  lathe  alignment  is  to  take  two  or 
three  light  cuts  for  the  entire  length  of  the  wheel  seat  and  meas- 
ure the  diameter  with  micrometers.  For  wheel  seats  there  should 
never  be  a  difference  in  diameter  exceeding  .003  inch. 

Tests  made  to  determine  the  speed  axle  lathes  should  be  run 
developed  the  fact  that  45  r.  p.  m.  was  about  the  limit  for  car 
axles.  The  limit  being  the  chattering  of  axle  rather  than 
cutting  tool,  as  most  any  high  speed  steel  will  stand  this  speed 
with  a  stream  of  water  flowing  on  the  tool  when  taking  light 
cuts,  such  as  is  generally  necessary  for  repair  work.  The  ques- 
tion of  slow  speed  and  coarse  feed  and  fast  speed  and  fine  feed 
was  also  considered.  For  good  work  there  is  no  question  but 
that  the  fast  speed  and  fine  feed  is  the  more  desirable  on  ac- 
count of  avoiding  large  humps  and  hollows.  A  broad  faced  tool 
fed  slowly  may  look  satisfactory,  but  considering  the  fact  that 
there  is  always  a  possibility  of  the  workmen  not  setting  the 
tool  nose  square,  which  is  liable  to  result  in  the  wheel  only 
having  a  few  points  for  bearing,  and  on  the  journal  the  burnish- 
ing wheel  or  other  finish  will  have  to  push  down  or  remove  the 
high  spots,  the  latter  method  is  decidedly  the  better.  In  the 
writer's  opinion  the  final  cuts  should  never  be  taken  with  feed 
less  than  16  pitch. 

Proper  inspection  of  axles  is,  of  course,  important,  but  to  be 
of  value  and  keep  a  shop  up  to  proper  standard,  limits  should 
be  established.  Inspection  for  diameters  cannot  well  be  made 
with  machinists'  calipers  on  account  of  being  too  slow,  and 
embodying  too  much  personal  element.  Without  a  question  of 
doubt  micrometer  calipers  are  the  more  satisfactory  for  such 
work.  At  first  glance  this  may  appear  a  refinement,  but  experi- 
ence has  proven  their  value. 


In  order  to  reduce  the  time  necessary  to  make  micrometer 
caliper  measurements,  the  calipers,  Fig.  2,  were  designed  by  the 
writer,  these  having  in  addition  to  the  ordinary  micrometer  an 
extra  anvil  set  at  right  angles  to  the  line  through  micrometer, 
which  insures  the  caliper  being  at  ri!?ht  angles  with  the  object 
measured,  and  also  stops  which  may  be  turned  so  that  the  dis- 
tance from  the  stop  to  the  center  of  the  axle  shall  be  approxi- 
mately the  radius  of  the  latter.  With  the  calipers  illustrated, 
one  set  of  stops  is  approximately  correct  for  axles  6f4  to  7 
inch,  one  set  for  axles  6}4  to  6}^  inches.  These  stops  can  be 
made  for  any  desired  diameter  within  range  of  the  micrometer 
screw.  In  service  the  caliper  is  placed  over  axle  with  the  anvils 
and  the  stops  resting  on  axle.  It  is  then  screwed  down  until 
the  ratchet  clicks,  when  it  is  removed  and  reading  taken.  This 
caliper  obviates  all  "feeling"  for  measurement,  such  as  is  neces- 
sary with  ordinary  micrometers,  and  reduces  the  possibility  of 
error.  In  practice  six  measurements  can  readily  be  made,  and 
results  read  in  one  minute.  By  use  of  the  caliper  in  question 
an  exact  reading  to  .001  inch  can  be  made  and  recorded  very 
much  quicker  than  by  machinist's  calipers,  the  latter  being  only 
of  value  in  mounting  wheels  when  compared  or  adjusted  to 
calipers  previously  set  to  some  particular  wheel  bore. 

A  method  of  inspection  that  has  worked  out  very  well  in 
practice  has  been  as  follows :  Each  wheel  seat  was  calipered 
about  I  inch  from  dust  guard  seat,  at  middle,  and  about  i  inch 
from  end  nearer  center.  These  readings  to  agree  within  limit 
of  .003  inch,  the  average  size  being  chalked  on  the  axle  for 
information  when  mounting  wheels.  Should  these  readings 
vary  over  .003  inch,  the  axle  is  sent  back  for  returning.  The 
journal  to  be  inspected  in  a  similar  manner,  but  without  re- 
cording sizes.  No  particular  trouble  can  result  from  the  two 
ends  of  axles  not  being  similar,  and  any  attempt  to  make  them 
alike  would  result,  in  many  cases,  in  removing  unnecessary 
metal.  By  boring  wheels  to  suit  axles,  as  will  be  explained 
later,  the  workmen  on  the  lathes  do  not  have  use  for  calipers 
except  for  maximum  or  minimum  sizes,  which  is  somewhat 
novel  for  lathe  work. 

The  question  of  trrning  all  new  axles  to  one  exact  size  and 
returning   repaired  axles  to  snap  gauges  varying  by  1/16  in.  or 


l-icj.    3. — NEW     DESIGN     WHEEL    BORING    liAR. 

5/32  in.  was  carefully  considered.  A  large  number  of  axles 
which  were  calipered  that  had  been  turned  apparently  to  uni- 
form sizes  showed  quite  a  variation  when  measured  by  microm- 
eters, in  some  cases  as  much  as  .010  inch.  This  would  be  too 
great    for   mounting    in    wlieels    all   bored   to    one    size.      Better 
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work  than  this  is,  of  course,  possible,  but  is  also  expensive. 
Investigation  brought  out  the  fact  that  with  proper  boring 
bars  wheels  may  be  bored  to  varying  sizes  to  suit  axles 
cheaper  than  axles  can  be  turned  to  suit  the  wheels.  '1  o  accom- 
plish this  called  for  a  boring  bar  that  should  be  readily  adjust- 
able to  varying  sizes  to  suit  dilterent  axles.  Ihese  should  have 
micrometer  adjustment  and  index  plate  that  shall  readily  indicate 
size  of  bore  in  thousandths  of  an  inch,  be  quick  to  change  from 
one  size  to  another,  adjustment  to  compensate  for  wear  of  cut- 
ties in  order  to  obviate  necessity  of  grinding  them  to  very 
close  measurements.  Roughing  cutters  for  first  cut  and  finish 
cutters  for  finish  or  second  cut,  and  all  in  one  boring  tool. 

This  refinement  called  for  a  design  of  boring  bar  new  in  some 
respects  for  wheel  work.  Figure  3  shows  a  bar  that  was 
designed  by  the  writer  to  meet  the  above  requirement.  Other 
bars  have  been  modified  or  designed  of  late,  so  that  with  proper 
selection  there  should  be  no  difficulty  in  obtaining  a  satisfactory 
boring  bar.  A  brief  description  of  bar.  Figure  3,  may  help  to 
illustrate  the  points  necessary  for  a  satisfactory  boring  tool. 
The  roughing  cutters  at  the  lower  end  are  held  by  set  screws 
and  are  only  adjustable  by  loosening  these  screws.  This  is  very 
satisfactory  for  large  shops  boring  many  wheels  to  near  one 
size.  However,  for  small  shops  where  sizes  are  changed  often, 
more  ready  means  for  adjustment  is  desirable.  The  finish  cut- 
ters shown  above  the  roughing  cutters  are  adjusted  as  to  size 
by  a  wrench  turning  a  micrometer  screw.  On  the  micrometer 
screw  there  is  a  dial  graduated  into  100  divisions,  each  division 
equalling  .001  inch  in  diameter  of  finish  cutters.  This  number 
of  divisions  being  chosen  on  account  of  allowing  large  spaces 
between  divisions  which  may  be  easily  read. 

In  case  an  adjustment  over  .100  inch  is  required,  the  microm- 
eter screw  is  turned  more  than  one  turn.  The  index  plate  is 
held  to  the  micrometer  screw  by  two  screws.  By  loosening  these 
it  can  readily  be  revolved  in  reference  to  micrometer  screw. 
This  enables  setting  the  index  plate  to  indicate  the  size  of  bore, 
and  to  compensate  for  the  wear  of  cutters.  The  finish  cutters 
also  have  adjustment  by  which  they  may  be  adjusted  true  with 
the  bore  in  wheel,  this  being  desirable  to  avoid  too  close  grmd- 
ing  of  cutters,  and  also  on  account  of  ram  of  boring  mill  and 
table  not  always  being  in  line.  The  finish  cutters  may  be 
ground,  one  fully  1/16  in.  longer  than  its  mate  or  the  bar  may 
be  1/16  in.  out  of  line  and  be  compensated  for  in  adjustment. 

A  few  words  about  first-class  wheel  boring  may  not  be  out 
of  place.  Without  a  doubt,  wheels  should  be  bored  having  a 
true  hole  free  from  all  ridges  or  roughness.  Ridges  in  wheels 
are  very  objectionable  on  account  of  uneven  strains  on  the  wheel 
when  mounting,  making  a  leverage  that  may  start  a  crack. 
On  account  of  the  eccentricity  of  the  rough  bore  of  steel  wheels, 
and  the  core  of  cast  iron  wheels,  there  will  always  be  some 
motion  of  the  boring  bar  when  boring,  even  with  the  most  rigid 
construction.  That  is,  the  bar  will  follow  the  hole,  also  when 
the  roughing  cutters  start  to  go  out  at  the  bottom  of  the  hole 
the  bar  will  vibrate  less  than  when  cutting  higher  up  in  the 
hole,  which  is  apt  to  leave  a  ridge  in  the  bore.  If  finish  cutters  are 
in  use  at  the  same  time,  they  will  make  a  ridge  when  roughing 
cutters  are  through  the  hole.  The  safe  way  to  bore  a  wheel  is 
to  take  a  light  finish  cut  independent  of  roughing  cutters.  This 
is  a  point  well  understood  in  machine  work,  but,  strange  to  say, 
for  wheel  work  the  scheme  of  rough  and  finish  boring  all  at 
one  time  is  advocated,  principally  on  account  of  greater  output 
of  machines,  and  while  it  is  true  thai  many  wheels  are  bored 
very  satisfactory  by  this  plan,  the  method  as  a  whole  is  undesir- 
able, on  account  of  stray  wheels  going  into  service  having  ridges 
in  the  bore.  Actual  trials  on  cast  iron  wheels  showed  that  after 
rough  boring  it  was  necessary  to  enlarge  the  bore  .040  inch  to 
insure  trueing  the  bore  of  all  wheels. 

To  bore  wheels  to  close  sizes  it  is  desirable  to  allow  a  pre- 
determined amount  of  work  for  finish  cut.  This  is  to  insure 
an  equal  amount  of  work  for  the  cutters,  and  also  uniform 
pressure  on  the  various  parts  that  will  naturally  have  more  or 
less  give  or  lost  motion.  For  cast  iron  wheels  the  finish  cut 
can,  with  safety,  be  set  at  .040  inch,  and  for  steel  wheels  about 
.020  inch.     A  practice  followed  with  most  excellent  results  with 


the  bar,  Figure  3,  has  been  to  set  the  roughing  cutters  to  the 
smallest  size  bore  required  in  ordinary  limits;  for  instance  when 
boring  wheels  614  in.  to  7  in.  they  would  be  set  6%  in.  As 
each  wheel  was  rough  bored  the  finish  cutters  were  set  .040  in. 
less  than  the  size  required,  and  the  wheel  was  then  bored  with 
both  sets  of  cutters  in  operation  at  one  time.  After  this  cut 
was  completed,  the  bar  being  raised,  the  finish  cutters  were  set 
out  to  the  required  size  and  the  second  cut  taken  when  the 
liiiish  cutters  only  were  cutting.  As  an  illustration  of  accuracy 
that  may  be  attained,  wheels  were  called  for  bored  to  following 
diameters :  6.982,  6.842,  6.928,  6.922,  6.940,  6.848,  6.809,  6.810, 
6.822,  6.796  inches.  All  the  wheels  were  bored  in  the  order 
called  for  within  a  limit  of  .001  inch.  No  caliper  readings  were 
taken  except  to  prove  sizes  after  the  wheels  were  removed  from 
the  mill.  All  changes  in  sizes  were  accomplished  by  turning 
the  index  wheel  to  the  size  called  for,  and  the  boring  was  done 
as  fast  as  the  cutting  tools  would  permit.  With  a  satisfactory 
boring  bar  having  an  acurate  micrometer  adjustment  for  finish 
cutters,  wheels  can  be  bored  to  any  size  required  to  accuracy 
of  .001   in.,  and  as  many  wheels  turned  out  as  by  any  method. 


FIG.   4. —  MICROMETER    WHEEL   BORE   CALIPERS. 

On  account  of  this  accurate  wheel  boring,  which  is  an  accom- 
plished fact,  it  certainly  is  advisable  to  bore  wheels  to  suit  the 
axles  on  account  of  less  cost  for  labor,  and  only  turning  the 
smallest  possible  amount  from  axles. 

A  satisfactory  manner  of  setting  finish  cutters  is  as  follows : 
A  trial  cut  to  be  taken  and  calipered  with  micrometer  calipers; 
the  index  can  then  be  set  to  size  shown  by  micrometer  readings. 
Figure  4  illustrates  a  special  micrometer  caliper  that  was  de- 
signed by  the  writer  for  wheel  bore.  The  principal  novelty  is 
in  the  extra  anvil  to  insure  the  caliper  being  set  square  with 
center  line  of  wheel.  Figure  5  shows  an  application  of  tubular 
inside  micrometer  caliper  for  same  purpose.  By  either  of  these 
caliper  readings  may  readily  be  made  and  size  chalked  on  the 
wheel  in  30  seconds. 

The  question  of  mating  wheels  to  axles  to  obtain  proper  mount- 
ing pressure  has  always  been  and  will  continue  to  be  a  problem. 
Many  theories  were  investigated  where  they  appeared  to  have 
bearing  on  the  subject.  One  of  the  old  theories  being  that  the 
hardness  of  wheel  had  everything  to  do  with  mounting  pressure. 
There  may  have  been  some  truth  in  this,  but  the  writer  was 
unable  to  discover  it  from  advice  of  men  several  years  in 
the  business.  Several  trials  were  made  with  the  workman's 
judgment  of  hard  and  soft  wheels  where  it  was  claimed  that 
the  hardness  would  govern  mounting  pressure,  also  the  draw  or 
dififercnce  in  axle  and  wheel  diameter  was  carefully  measured, 
and  in  no  case  could  the  general  appearance  of  the  wheel  be 
taken  as  an  indication  of  mounting  pressure.  Or,  in  other 
words,  wheels  made  from  the  same  run  of  metal  will  generally 
mount  at  about  the  same  pressure  when  having  the  same  draw, 
providing  other  conditions  are  similar.  There  are  a  number 
of  conditions  that  will  affect  mounting  pressure,  even  if  appar- 
ent draw  be  similar.  One  is  the  kind  of  lubricant  employed.  A 
test  with  cast  iron  wheels  showed  that  the  mounting  pressure 
would  average  about  five  tons  higher  using  plain  oil  as  com- 
pared with  white  lead  and  oil.  Also  the  turning  and  calipering 
of  axle  has  some  bearing.  If  a  tool  is  used  that  throws  up  a 
slight  burr  or  fin,  the  calipers  will  read  the  top  of  this  and  not 
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the  true  solid  metal  which  is  liable  to  cause  mounting  at  low 
pressure.  The  trouble  of  wheel  or  axle  galling  cannot  in  all 
cases  be  guarded  against  and  may  cause  considerable  variation 
in  pressure,  especially  on  steel  wheels. 

For  accurate  mounting  of  wheels  to  uniform  pressure,  no 
method  of  measurements  and  inspection  has  been  devised  to 
equal  the  micrometer  method,  and,  witli  the  calipers  as  ex 
plained  above  where  the  readings  can  be  made  quickly  with  but 
few  possibilities  of  error,  there  should  be  no  reason  to  continue 
the  use  of  machinists"  calipers. 

One  result  will  generally  follow  where  micrometers  arc  used, 
and  careful  inspection  is  insisted  on.  The  wlieel  seat  will  be 
turned  fairly  true.  With  these  conditions  and  draw,  or  mount- 
ing pressure,  carefully  checked,  the  wheel  will  have  ample  bear- 
ing on  axle  and  will  not  work  loose.  A  large  number  of  meas- 
urements were  taken  to  determine  the  proper  draw  or  amount 
the  axle  should  be  larger  than  wheel.  No  general  rule  can  be 
given  for  the  amount  of  draw  on  account  of  wheel  from  various 
mills  and  foundries  differing.  However,  by  measuring  the  draw 
with  microirieter  and  noting  mounting  pressure  on  a  few- 
wheels,  the  proper  draw  for  any  batch  of  wheels  can  be  arrived 
at  that  will  be  a  fairly  true  indication  of  mounting  pressure. 

A  plan  for  mounting  wheels  on  axles  that  has  worked  very 
satisfactory  is  as  follows:  Each  axle  when  turned  is  calipereil 
and  the  size  of  wheel  seat  chalked  on  the  a.xle  near  wheel  seat. 
From  these  sizes  a  list  is  made  for  the  boring  mill  operator, 
deducting  the  necessary  amount  to  be  allowed  for  draw.  The 
wheels  are  then  Ijored  and  size  chalked  on  the  wheel  after 
being  proven  by  micrometers.  The  wheels  and  axles  are  then 
mounted,  the  sizes  chalked  giving  necessary  information  as  to 
which  should  go  together.  This  plan  avoids  hunting  among  a 
lot  of  wheels  and  axles  to  find  mated  pairs  and  also  the  mini- 
mum amount  of  caiipering. 


FIG.     5. — Tl'BUU.'iR     INSIDE     M  ICRIl  jMKTEK. 

The  micrometers  illustrated  above  have  Brown  &  Sharpe 
micrometer  heads,  the  frame  having  been  made  special  on  the 
railway  where  they  are  used,  and  to  the  best  of  the  writer's 
knowledge  have  never  been  patented.  The  tubular  inside 
micrometer  caliper.  Figure  S,  was  alsd  made  by  Brow'n  &  Sharpe. 

Recording  gauges  on  mounting  presses  cannot  be  too  strongly 
recommended,  they  being  a  check  by  which  the  superintendent 
can  easily  detect  any  bad  or  careless  work.  However,  a  record- 
ing gauge  is  not  always  a  true  indication  of  mounting  pressure 
on  account  of  the  throw  of  the  needle  at  each  impulse  of  the 
pump.  This  is  more  noticeable  with  pumps  liaving  only  one 
ram  or  piston.  For  accurate  work  or  determined  limits  the 
average  of  the  needle  throw   should  be  mostly  considered. 

The  question  of  grinding  in  place  of  turning  repaired  axles 
is  worthy  of  careful  consideration.  At  first  glance  it  may  not 
look  inviting  on  account  of  the  apparent  cost  of  machinery  and 
possibility  of  costing  more  for  labor  than  turning,  but  consid- 
ering other  phases,  the  question  looks  promising.  Its  advantages 
will  be  that  a  wheel  seat  once  ground  will  not  be  injured  enough 
in  mounting  and  dismounting  the  wheel  to  require  regrinding 
each  time  unless  the  wheel  galls  or  scores  the  axle.  That  is, 
when  compared  to  turning,  the  surface  will  be  smoother  and  not 


have  the  many  tool  marks  that  generally  push  off  when  mount- 
ing the  wheel.  From  experience  with  journals  used  in  ma- 
chinery we  have  every  reason  to  believe  that  car  journals  would 
he  ground  better  than  the  average  of  lathe  turning  and  burnish- 
ing or  filing.  The  sides  of  the  collars  and  fillets  being  the  most 
difficult  parts.  The  makers  of  grinding  machinery,  however, 
say  this  is  not  a  hard  problem.  By  grinding  the  probabilities 
are  tliat  less  metal  will  be  cut  away  than  by  any  turning  method 
on  repaired  a.xles. 

This  should  prolong  their  life.  That  is,  when  returning  there 
is  always  a  possibility  of  workmen  cutting  deeper  than  abso- 
lutely necessary  in  order  to  get  below  the  glazed  surface  and 
insure  removal  of  all  low  spots.  With  grinding  there  will  be 
no  incentive  to  cut  deeper  than  absolutely  necessary.  Actual 
tests  appear  to  indicate  that  by  grinding  only  one-half  as  much 
metal  will  be  removed  as  compared  to  turning ;  that  is,  where 
an  axle  may  be  reduced  some  .030  inch  by  turning,  a  similar 
axle  will  only  be  reduced  some  .015  inch  by  grinding  and,  as 
e.xplained  above,  each  .001  diameter  costs  about  four  cents,  at 
which  rate  the  value  of  axle  would  be  reduced  about  60  cent.^ 
more   by  re-turning   when  compared   with   grinding. 


INCREASED  USE  OF  BLOCK  SIGNALS 


The  Interstate  Commerce  Commission  has  issued  a  brief 
statement  regarding  the  use  of  block  signals  on  the  railroads 
of  the  United  States,  on  January  i,  191 1,  from  w'hich  it  appears 
that  the  total  miles  of  railroad  operated  under  the  block  sys- 
tem on  that  date  was  71,269.1  miles,  of  which  17,711.5  miles  was 
automatic  and  53,557.6  was  non-automatic.  The  increase  in 
railroad  mileage  operated  undei  the  block  system  during  the 
year  1910  was  5,511.1  miles;  of  this  increase.  3,473.8  miles  was 
automatic  and  2,037.3  miles  was  non-automatic. 

This  bulletin  includes  thirteen  steam  roads  which  have  not 
heretofore  reported  the  use  of  the  block  system  on  their  lines, 
and  six  electric  trolley  roads  which  were  not  included  in  the 
1)ulletins  of  previous  years.  In  this  bulletin  four  installations 
of  automatic  train  stops  are  mentioned.  These  are  on  the  Erie, 
tiie  Hudson  and  Manhattan,  the  \ew  York  City  terminal  of  the 
Pennsylvania  Railroad,  and  the  Washington  Water  Power 
Company's  suburban  lines. 

.\  table  showing  the  miles  of  road  for  each  company  report- 
ing on  which  the  telegraph  and  the  telephone  are  used  for 
transmission  of  train  orders  is  also  included  in  this  bulletin. 
On  January  i,  1911,  the  telegraph  was  used  for  this  purpose  on 
175,21 1  miles  and  the  telephone  was  used  on  41,717  miles.  This 
is  an  increase  of  15,373  miles,  on  which  the  telephone  was  used, 
as  compared  with  the  figures   for  January   i,   1910. 


The  L.argest  Crane  in  the  World. — The  largest  cantilever 
crane  which  has  yet  been  erected  has  just  been  tested  at  the 
Imperial  Japanese  Navy  Dockyard,  Yokosuka.  This  cram". 
which  was  designed  and  constructed  by  Messrs.  Cowans,  Shel- 
don &  Co.,  Limited,  of  Carlisle,  is  capable  of  dealing  with  a 
working  load  of  200  tons  at  a  radius  of  95  ft.,  and  it  was  satis- 
factorily tested  with  a  load  of  250  tons  at  that  radius.  It  is 
the  largest  crane  that  has  up  till  now  been  built,  but  the  same 
firm  is  at  present  erecting  for  the  Japanese  Navy,  at  Kure, 
one  with  a  working  power  of  200  tons  at  105  ft.  radius,  to  be 
tested  with  a  load  of  250  tons.  Hitherto  the  largest  crane  in 
existence  has  been  the  160-ton  cantilever  crane,  constructed  by 
Messrs.  Cowans,  Slieldon  &  Co.  for  H.  M.  Dockyard,  Devon- 
port,  and  tested  with  a  load  of  240  tons  at  95  ft.  radius :  that 
power  being  much  greater  than  was  obtainable  by  any  crane 
previously  built. 


The  St.\tistics  Prep.\red  by  tlie  American  Iron  and  Sted 
Association  show  that  the  total  rail  production  of  ail  kinds  in 
the  United  States  in  1910  amounted  to  3,634,029  tons,  as  com- 
pared with   3,023,845  tons  in   1909. 


Orangeville  Locomotive  Terminal. 


PENNSYLVANIA      K  AH. ROAD. 


A  new  locomotive  terminal  constructed  by  tlic  Pennsylvania 
Railroad  at  Orangeville,  near  Baltimore,  Md.,  which  will  take 
care  of  the  power  previously  centered  at  Mt.  Vernon,  Biddle 
Street  and  Bay  View,  is  notable  for  the  very  high  character  of 
the  structures  and  the  convenience  of  its  arrangement.  It  in- 
cludes a  3,o-stall  reinforced  concrete  roundhouse,  a  large  brick 
and  steel  machine  and  blacksmith  shop,  a  commodious  store 
house,  fireproof  oil  house,  a  large  power  plant  housed  in  a  very 
attractive  structure  and  a  conveniently  located,  well  ananged  en- 
gineers' locker  and  reading  room,  as  well  as  the  usual  coaling 
station,  inspection  pits,  etc. 

Referring  to  the  illustration  showing  the  general  arrangement: 
The  incoming  locomotives  enter  from  the  left  on  a  single  track 
(not  shown  on  the  drawing),  which  separates  into  three  incom- 
ing tracks  before  reacing   the  inspection  pits.    There   is  a  75-ft. 


rectly  to  a  ladder  forming  the  outgoing  connection  from  all 
of  the  storage  tracks.  This  track  is  served  by  a  standpipe  at  the 
far  end  of  the  yard,  but  does  not  permit  of  taking  coal  or  clean- 
ing fires  on  the  way  out. 

The  illustration  shows  the  general  inter-relation  of  the  l)uild- 
ing,  and  while  at  first  it  might  seem  that  the  oil  house  was 
not  in  a  very  convenient  place,  when  it  is  remembered  that  many 
more  locomotives  pass  though  the  storage  yard  than  go  to  the 
roundhouse,  it  will  be  seen  that  this  structure  should  be  more 
convenient   to   that   part   of   tlie    terminal. 

Roundhouse. 

Structure- — This  building  has  a  solid  reinforced  concrete 
frame,  each  segment  consisting  of  four  columns,  .connected  by 
.girders,  lieams  and  slabs  on  the  monolithic  order. 


L'ower 
PI  lint 



GENERAL    AEKANGEMENT    OF    NEW    LOCOMOTIVE    TERMINAL    AT 
ORANGEVILLE — PENNSYLVANIA    RAILROAD. 

inspection  pit  on  each  track,  adjoined  by  an  inspector's  shanty, 
where  the  engineers'  work  reports  are  made  out.  These  three 
tracks  continue  over  the  ash  pits,  which  arc  the  standard  Penn- 
sylvania type  using  an  air  hoist,*. and  under  the  coaling  station, 
where  the  supply  of  sand  is  also  obtained.  At  this  point  each 
track  divides,  permitting  the  locomotives  either  to  go  to  the 
roundhouse  turntable,  if  they  are  to  be  taken  into  the  house,  or 
to  an  85-ft.  turntable  in  the  northwest  corner  of  the  property, 
which  connects  with  the  storage  yard.  There  are  standpipes 
for  water  supply  serving  all  of  these  tracks.  A  smgle  out- 
going track    leaves   the    roundhouse   turntable    and    connects    di- 


*  For  detailed  description  see  American   Engineer,  Feb..  1906,  page  47 


Columns  A  on  the  inner  circle  are  II  x  13  in.  in  section;  col- 
umn B,  15  X  15  in.;  column  C,  16  x  16  in.,  and  columns  D,  14 
X  14  in.  Column  A  is  practically  a  steel  column  consisting  of 
four  syi  X  y/z  X  J/s  in.  angles  secured  to  web  plates  9  x  f^  in. 
and  of  various  lengths  to  give  the  proper  stiffness.  To  this 
steel  work  are  secured  the  hinges  for  the  doors  and  the  whole 
is  encased  in  concrete,  only  the  hinges  and  conductor  brackets 
projecting  through. 

Between  columns  A  is  girder  A  reinforced  on  the  bottom  by 
two  6-in.,  8-lb.  channels  riveted  to  the  steel  work  of  the  col- 
umns. In  addition  there  are  other  horizontal  and  vertical  re- 
inforcing rods  to  suitably  form  the  eaves  and  gutter  and  to  tie 
to  the  beams. 

Columns  B  are  reinforced  by  four  J-s-in.  plain  round  rods, 
which  are  tied  every  12  in.  with  ^-in.  wire  ties.  Columns  B  are 
connected  at  the  top  by  girder  B,  which  has  a  total  depth  of  2 
ft.  10  in.  and  a  width  of  12  in.,  being  reinforced  on  the  bottom 
by  five  i-in.  square  twisted  rods,  3  being  straight  and  2  lient 
up  at  the  ends. 

Between  girder  A  and  girder  B  there  are  three  beams,  two 
coming  at  the  posts  and  one  in   the  center,  which  have  a  total 
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depth  of  2  ft.  4  in.  and  a  width  of  9  in.  These  are  reinforced 
by  three  i^-in.  square  twisted  rods,  two  straight  and  one  bent 
up  at  the  ends,  together  with  the  stirrups  of  M-in.  round  iron. 

Columns  C  are  connected  by  girder  C,  which  is  the  same  as 
girder  B  in  section,  but  has  five  i,'4-'n.  square  twisted  rods  for 
reinforcing.  Between  girders  C  and  B  tliere  are  four  beams, 
two  at  the  posts  and  two  spaced  midway  between,  having  a 
section  the  same  as  between  A  and  B,  but  having  four  i-in. 
square  twisted  rods,  two  of  which  are  bent  up  at  the  ends,  in 
place  of  three   i;:i-in.  rods. 

Between  columns  D  is  girder  D,  which  is  2  ft.  10  in.  in  depth 
and  12  in.  in  width  and  is  reinforced  with  four  i-in.  square 
twisted  rods,  two  bent  up  at  the  ends  and  other  reinforcing  to 
form  the  eaves  and  gutter.  Between  girders  C  and  D  the  same 
beams  as  between   B  and  C  are  continued. 

It  will  be  noticed  that  the  span  between  girders  C  and  D  is 
shorter  than  between  C  and  B,  which  in  turn  is  shorter  than 
between  ,\  and  B.  which  accounts  for  the  use  of  similar  concrete 


the  narrowest  point  and  is  9  ft.  i  in.  in  width,  except  at  the 
jacking  walls,  where  the  width  of  the  side  walls  is  carried  out 
to  3  ft.  6  in.  and  the  width  of  the  foundation  to  12  ft.  i  in. 
These  extensions  for  jack  foundations  are  8  ft.  in  length  and 
located  at  the  outer  end  of  each  pit  on  either  side  and  at  a  point 
27  ft.  from  the  outer  end  of  the  pit.  The  bottom  of  the  pit  is 
well  crowned  and  has  a  slope  of  3  in.  in  its  length  of  6s  ft.  in- 
side, draining  toward  the  inner  circle.  Here  there  is  a  cast 
iron  grating  over  a  sump,  which  connects  with  a  4-in.  cast  iron 
pipe  leading  to  the  turntable  pit.  The  rails  are  carried  on  8  x 
i2-in.  stringers  bolted  to  the  top  of  the  concrete  wall,  as  is 
shown  in  the  cross  section.  A  3  x  8-in.  oak  strip  with  the  upper 
edge  beveled  is  spiked  inside  of  the  stringer,  acting  as  a  pro- 
tection for  the  heating  pipes,  which  are  secured  along  the  in- 
side wall  of  the  pits.  The  roundhouse  floor  is  carried  directly 
up  to  the  rail  on  either  side. 

Eight  pits  in  the  end  of  the  house  adjacent   to  the  machine 
shop  are  provided  with  drop  pits.     The  first  two  tracks  having 
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beams,  although  the  roof  area  supported  continuously  increases. 

The  roof  structure  is  concrete  slabs  4I/2  in.  thick  reinforced  by 
^-in.  plain  round  rods  spaced  6-in.  centers  across  the  beams 
and  by  f^-in.  shrinkage  rods  at  about  i8-in.  centers  parallel  with 
the  beams.  Other  reinforcing  is  installed  at  the  connection  with 
the  various  girders  and  beams.  These  slabs  are  covered  with 
four-ply  slag  roofing.  The  openings  for  the  smoke  jacks  and 
ventilators  are  formed  in  the  slabs  and  eyebolts  for  carrying 
the  jacks   are  embedded   in   the  concrete. 

The  outer  wall  of  the  house  is  formed  by  a  9-inch  brick  fill- 
ing between  columns  D  and  belcw  girder  D.  This  filling  is  not 
tied  to  the  concrete  work  and  extends  to  foundation  at  the  ground 
level.  A  large  part  of  the  space,  however,  is  taken  up  by  win- 
dow area,  steel  frames  and  sash  being  employed,  which  extend 
from  the  concrete  girder  to  about  3  ft.  6  in.  from  the  ground 
level  where  blue  stone  sills,  resting  on  the  brickwork,  are  lo- 
cated. These  windows  occupy  a  space  16  ft.  gyi  in.  in  width, 
the  distance  between  centers  of  columns  being  23  ft.  11  7/16  in. 

The  floor  consists  of  3  x  12-in.  plank  laid  radially,  parallel 
with  the  pits,  on  4  x  6-in.  pine  sleepers  imbedded  in  18  in.  of 
cinders.  The  floor  at  the  center  between  pits  is  4  m.  higher 
than  the  rail.  The  doors  are  of  the  usual  swinging  type  and 
are  arranged  to  swing  inward.  They  are  carried  from  hinges 
imbedded  in  the  concrete  columns  and  give  an  opening  of  about 
12  ft.  Every-  third  pit  is  provided  with  a  wicket  door.  The  end 
walls  are  of  brick  filling  between  concrete  columns  and  pro- 
vided with  narrow   windows   in   each  panel. 

Pits. — The  pits  are  of  most  substantial  solid  concrete  con- 
struction, reinforcing  rods  being  used  wherever  the  character 
of  the  ground  made  it  necessary.  The  side  walls  throughout 
are  2  ft.  in  width  and  the  foundation  is  at  least  12  in.  thick  at 


a  drop  pit  for  truck  wheels,  the  ne.xt  three  a  drop  pit  for  driv- 
ers and  the  following  two  a  drop  pit  for  trailing  wheels.  The 
next  pit  is  provided  with  a  55-ft.  drop  table  for  dropping  all 
wheels  on  the  locumotive  at  once.*  These  drop  pits  are  built 
with  the  same  general  style  of  walls  and  floor  as  are  used  in 
the  regular  engine  pits. 

Cast  iron  smoke  jacks,  of  a  new  design  recently  developed  by 
Paul  Dickinson,  Inc.,  are  used.  These  jacks  have  a  length  of 
8  ft.  and  are  supported  from  the  I-bolts  imbedded  in  the  con- 
crete roof  slabs.  The  hood  of  the  jack  joins  a  40-in.  diameter 
circular  section  made  in  two  parts,  which  passes  through  an 
opening  4  ft.  6  in.  square  in  the  roof  slab,  provided  with  a 
heavy  8-in.  concrete  curb  for  distributing  the  stresses  to  the 
adjacent  beams.  The  space  between  the  jack  and  the  roof  is 
covered,  but  not  closed,  with  a  cast  iron  extension  forming  part 
of  the  jack,  space  being  left  for  ventilation  at  this  point.  The 
top  of  the  jack  has  a  double  hood  for  protection  from  rain  or 
snow.  In  addition  to  the  space  around  the  smoke  jacks  for 
ventilation  there  is  also  provided  a  ventilator  at  about  the  cen- 
ter over  each  pit.  These  ventilators  have  dampers  controlled 
by  a  sliding  weight  on  the  end  of  a  chain  operating  gear.  Their 
construction  and  arrangement  is  shown  in  one  of  the  illustra- 
tions. 

Z.i^/!n»^.— Inasmuch  as  this  type  of  house  is  not  provided 
with  any  overhead  natural  lighting,  as  has  been  customary  in 
most  new  houses,  special  attention  was  given  to  providing  large 
natural  lighting  area  at  both  ends  of  the  pit,  and  in  this  re- 
spect, as  is  clearly  shown  in  the  illustrations,  unusual  success 
has  been  obtained.     The  windows  in  the  outer  circle  are  about 


'  For  illustrated  description  of  this  type  of  table  see  American  Engineer 
-March.   1906.   page   S4.  ' 
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l6  ft.  9.'/2  in.  in  width  and  i8  ft.  lo  in.  liigh  over  the  frames; 
a  steel  sash  known  as  Detroit  Fenestra,  manufactured  by  the 
Detroit  Steel  Products  Co.,  is  used.  For  large  areas  of  this 
kind  this  tj'pe  of  sash  has  many  advantages,  not  only  in  its 
strength,  but  also  in  greatly  increasing  the  available  lighting 
area.  In  each  of  the  large  windows  there  are  six  sections  ar- 
ranged to  swing  on  the  horizontal  a.xis  and  provided  with  con- 
trolling rods  for  holding  in  any  desired  position.  On  the  inner 
circle  the  swinging  doors  have  large  sash  in  each.  This  gives 
altogether  about  375  sq.  ft.  of  natural  lighting  area  per  pit.  not 
including  the  windows  in  the  end  wall. 

The  heating  system  is  by  direct  radiation  and  includes  four 
large  pipes  running  the  full  length  on  either  side  of  each  pit 
and  a  coil  consisting  of  six  sections  extending  the  full  length 
between  concrete  columns  under  the  windows  in  the  outer  circle. 
This  heating  system  was  designed  and  installed  by  the  National 


ances  are  located  therein.  A  similar  tT&ctor  is  used  on  the 
85-ft.  turntable  at  the  end  of  the  storage  yard.  Since  this  latter 
turntable  is  located  on  the  property  line  and  has  entering  tracks 
from  but  one  side,  the  concrete  circular  wall  has  been  carried 
up  about  3  ft.  above  the  surface  on  the  far  side  to  act  as  a 
bumping  post  and  prevent  the  locomotives  running  off  the  end 
of  the  table. 

Shop  Building. 

A  steel  and  brick  structure  80  ft.  3  in.  x  162  ft.  10  in.  outside 
dimensions,  houses  the  machine  and  blacksmith  shop,  the  two 
shops  being  separated  by  a  brick  wall.  This  structure  consists 
of  three  bays,  the  center  one  being  carried  up  to  give  a  row 
of  windows  on  either  side.  There  is  a  lO-ton  crane  over  the 
center  bay  of  the  machine  shop.  The  structural  details  and 
architectural  appearance  are  clearly  show-n  in  the  illustration,  as 
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Sliding  Doors 


Boiler  Washing  Co.,  who  also  furnished  the  boiler  wasliing 
equipment.*  The  three  pipes  used  in  the  boiler  washing  and 
filling  system  are  supported  by  brackets  secured  to  the  con- 
crete beams  along  the  inside  of  column  B.  the  connections  com- 
ing down  at  every  ahernate  post,  arranged  as  is  shown  in  one 
of  the  illustrations.  Similar  brackets  carry  the  high  pres- 
sure steam  and  air  lines  along  the  top  of  column  C.  while  the 
same  supply  for  the  heating  system  is  carried  in  a  large  pipe 
at  the  top  of  columns  D.  The  exhaust  lines  for  the  heating 
system  are  carried  in  a  conduit  just  inside  the  foundation  of 
the  outer  circle,  this  being  covered  v.ith  removable  sections  of 
flooring. 

The  boiler  washing  tanks  and  pumps  and  other  apparatus  are 
located  in  the  power  house  and  pipes  are  carried  to  the  round- 
house in  an  elevated  wooden  trough  supported  by  steel  bents. 
This  same  elevated  conduit  also  carries  the  steam  lieating  lines 
and  other  pipe  lines   from  the  power  house. 

Turntable. — The  turntable  pit  has  concrete  side  walls  and  a 
concrete  ledge  for  supporting  the  circular  rail  and  is  floored 
with  brick  paving.  The  table  is  a  loo-ft.  standard  Pennsylvania 
type  and  is  propelled  by  the  standard  electric  turntable  tractor 
of  George  B.  Xichols  &  Bro..  which  operates  the  turmable  with 
the  heaviest  locomotive  at  a  rate  of  60  degs.  in  60  seconds.  This 
tractor  is  simply  an  attachment  to  the  table  and  is  entirely  self- 
contained.  It  is  driven  by  a  22-h.p.,  three-phase.  220-volt  mo- 
tor.    Tlie  cab  is  on  the  tractor  frame  and  all  controlling  appli- 


*  For   full   description    of  this  washout   svstem   see   .\meric.\n    Engineer, 
Dec.   mill,   page   4fii>. 


are  also  the  arrangement  and  list  of  machine  tool  equipment. 
The  same  careful  attention  to  natural  lighting  found  in  the 
roundhouse  is  also  apparent  here.  The  side  windows  have 
wooden  sash  and  are  balanced  one  with  the  other,  while  the 
windows  in  the  clere-story  are  provided  with  an  operating  gear, 
so  they  can  be  controlled  froiu  the  floor  level.  The  total  natural 
ligluing  area  of  the  building  in  square  feet  is  almost  exactly 
equal  to  the  floor  area. 

An  inspection  of  the  tools  provided  will  show  that  this  shop 
is  prepared  to  make  any  class  of  repairs  on  its  locomotives  if 
necessary.  The  heavier  tools  are  all  grouped  under  the  crane 
and  are  largely  driven  by  individual  luotors.  while  the  smaller 
tools  are  in  luost  cases  group  driven.  One  of  the  tracks  in 
the  roundhouse  served  by  the  driver  drop  pit  continues  through 
the  outside  wall  and  for  the  full  length  of  the  machine  shop. 
This  permits  the  loading  and  unloading  of  heavy  parts  by  means 
of  the  crane  and  also  allows  a  locomotive  to  be  drawn  into  the 
shop  and  the  crane  used  for  dismantling. 

The  shop  is  heated  throughout  by  direct  radiation,  with  the 
coils  under  the  windows  on  the  side  walls.  The  roof  is  of  four- 
ply  slag  roofing  laid  on   i^-'n.   sheathing. 

Po%i:er  House. — A  structure  which  far  exceeds  in  its  architec- 
tural beauty  anything  usually  associated  with  a  locomotive  ter- 
minal, encloses  the  power  house  at  Orangeville.  It  consists  of 
a  practically  square  building  of  brick  with  granite  footings  and 
terra  cotta  trimmings,  with  a  steel  stack  %vithout  stays  located 
in  almost  the  exact  center.  An  extension  on  the  rear  of  31  ft. 
pyS  in.  Iiy  34   ft.  -  in.  outside  is  provided   for  the  boiler  wash- 
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out  equipment.  The  windows,  wliicli  occupy  a  large  portion  of 
each  panel,  have  steel  sasli.  Tiic  structure  has  a  steel  frame- 
work, the  center  row  of  posts  dividing  it  into  two  hays,  one  35 
ft.  in  widtli  and  the  other  42  ft.  in  width,  the  latter  heing  the 
boiler  ro.uu  and  the  former  the  engine  room.  Brick  filling  be- 
tween tliese  columns  forms  a  wall  between  the  two  sections. 
Over  the  engine  room  there  is  a  lo-ton  crane  fnrnislied  by 
Alfred  Box  &  Co.  Entrances  arc  provided  to  the  boiler  wash- 
out section  from  both  the  engine  and  fire  room  and  there  is  but 
one  opening  between  the  boiler  room  and  engine  room  and  this 
is   providetl    with   an   underwriter's   automatic   fire   door. 

In  the  tire  room  there  are  installed  three  Sterling  boilers, 
with  a  space  left  for  another  unit.  1  he  coal  is  brought  in  on 
the  track  alongside  the  northern  w.ill  and  discharged  on  the 
floor  in  front  of  the  boilers.  The  aslies  fall  into  the  basement, 
where  there  is  an  ash  handling  apparatus  which  discharges  them 
into  cars  standing  on  the  coal  receiving  track.  The  boiler  feed 
pumps  and  feed  water  heater  are  located  in  the  boiler  room  be- 
tween the  batteries  of  boilers  and  beside  the  stack  foundation. 
There  are  nine  J4-ineh  ventilators  over  the  top  of  the  boilers 
anil   live   similar   ventilators   in    the   engine   room.      The   founda- 


POWERHOUSE    AT    ORANGEVILLE. 

tion  for  the  stack  is  a  solid  block  of  concrete  20  x  20  x  13  ft. 
brought  up  slightly  above  the  floor  level  and  to  this  the  steel 
stack  is  bolted  direct. 

In  the  engine  room  there  is  a  250  k.  v.  a.  and  a  100  k.  v.  a. 
Wcstinghouse  generator,  which  furnish  current  at  a  pressure  of 
220  volts.  6o-cycle.  A  25-kw.  steam  turbine  driven  exciter  is 
provided  for  starting  the  main  alternators,  which  afterwards 
receive  their  exciting  current  from  a  motor  generator  set.  The 
air  compressor  is  also  located  in  the  engine  room. 
Oil  House. 
*A  fireproof  structure,  brick  walls  on  concrete  foundations 
with  steel  roof  trusses,  is  used  for  the  oil  house.  Its  main 
concrete  floor  is  on  a  level  with  the  platform  along  the  track 
and  the  oil  tanks  are  in  a  shallow  basement  below.  The  delivery 
faucets,  of  course,  are  in  the  main  delivery  room  and  air  pres- 
sure is  used  to  elevate  the  oil.  The  basement  contains  steam 
heating  coils  over  the  tanks  and  the  arrangement  for  filling  both 
from  tank  cars  and  barrels  has  been  carefully  worked  out. 
Co.\LING  St.\tion. 

The  coaling  station,  which  is  of  tiinber  construction  through- 
out,  is  of   the   Holman-Barrett   type   as   designed   by   Roberts   & 


Schaefer  Co.,  who  erected  it.  The  elevating  equipment  consists 
of  a  pair  of  2','2-ton  Holman  buckets  and  the  distriljuting  means 
consist  of  a  pair  of  Barrett  automatic  distributing  cars  which 
work  in  time  with  the  llolman  buckets.  The  total  storage  ca- 
pacity of  the  plant  IS  i,200  tons  of  coal  and  100  tons  of  sand. 
Coal  is  recei\ed  on  two  tracks  with  a  receiving  hopper  under 
each.  Both  hoppers  feed  to  the  one  pair  of  Holman  buckets. 
Interposed  between  each  hopper  and  the  buckets  is  a  pair  of 
I'arrelt  revolving  measuring  feeders  so  arranged  that  the  buck- 
ets are  taking  coal  from  one  hopper  only  at  a  time.  The  elevat- 
ing buckets  and  distributing  cars  not  only  handle  coal,  but 
also  handle  the  wet  sand,  delivering  it  into  a  large  overhead 
bin.  '1  his  bin  has  a  concrete  floor  and  underneath  are  two 
sto\e  dryers  in  a  fireproof  compartment.  The  sand  gravitates 
through  the  dryers  over  screens  into  hoppers  underneath,  from 
which  it  is  elevatea  to  three  storage  tanks  overhead.  These  in 
turn  deliver  the  sand  to  three  tiacks.  There  is  also  a  compart- 
ment for  coke  and  for  hard  coal.  The  plant  is  electrically  op- 
erated and  serves   three  tracks  with  coal   and   sand. 

The  water  supply  is  obtained  from  the  city  and  is  pumped  into 
two  steel  tubs,  each  of  50,000  gallons  capacity,  which  furnish  the 
pressure  for  the  standpipes  and  general  service.  The  boiler 
teed  pumps,  washout  equipment,  etc.,  draw  their  supply  from 
these  same  tanks.  There  are  fire  hydrants  located  freely 
throughout  the  whole  terminal,  there  being  at  least  one  in  the 
immediate   vicinity   of   every  building. 

Storehouse  and  Office   Buildinc. 

This  is  a  two-story  structure  with  brick  walls  and  wooden 
floors  supported  by  iron  columns.  It  contams  the  master  me- 
chanic's office,  drafting  room  and  storehouse.  In  the  latter 
there  is  an  elevator  serving  the  basement  and  both  floors,  and 
a  loading  platform  extends  tlie  full  length  of  the  building. 
l''ireproof  vaults  of  sufficient  capacity  to  hold  all  valuable  rec- 
ords are  provided. 

Adjoining  the  storehouse  is  a  small  brick  structure  which  in- 
cludes a  large  reading  and  rest  room,  communicating  with  the 
engineers'  locker  room,  where  i-.xpanded  metal  lockers  of  large 
capacity  and  in  sufficient  numbers  have  been  installed  for  the 
convenience  of  train  and  shop  men.  .-Kdjoining  the  locker  room 
is  a  large  wash  and  toilet  room.  The  wliole  structure  has  con- 
crete floors,  excellent  natural  lighting  and  generally  attractive 
surroundings. 


The  Largest  Telephone  Exchange. — Plans  are  now  being 
prepared  for  a  telephone  exchange  to  be  used  by  the  New  York 
Telephone  Company  for  its  long-distance  switchboard.  The  ex- 
change will  be  the  largest  in  the  United  States,  and,  it  is  be- 
lieved, in  the  world.  It  will  afford  employment  for  200  opera- 
tors, and  at  the  outset  will  have  accommodation  for  20,000  sub- 
scribers. The  building  is  to  be  constructed  to  a  height  of  li 
floors,  but  will  ultimately  be  increased  to  25  floors.  When  com 
pleted  it   will  also  provide    for  60,000  local   subscribers. 


The  Railway  Mile.\ge  of  Canada  in  1910  was  24,731  miles, 
representing  an  increase  for  ten  years  of  6,591  miles;  railways 
under  construction,  4,500  miles:  capital  invested,  $1,400,000,000, 
an  increase  over  last  year  of  $100,000,000,  or  an  increase  in  ten 
years  of  $590,000,000.  The  number  of  passengers  carried  in 
1910  was  35,894.570;  tons  of  freight  carried,  74,482,866.  an  in- 
crease in  ten  years  of  37,483,495  tons;  railway  employees  num- 
bered  140.477.   with   a  total   annual  pay  roll  of  $73,000,000. 


For  Those  Who  Have  the  Courage  to  break  away  from 
some  of  the  old  traditions  and  conventional  methods,  there  is 
an  unlimited  field.  The  difficulties  are  great,  but  the  possibili- 
ties are  greater.  The  results  are  conspicuously  good. — David 
I 'an  Alslyiic  before  the  Congress  of  Technology,  Boston,  Mass. 


Clean  Coal-tar  Pitch,  free  from  water,  acids,  or  soluble  min- 
eral matter,  is  the  most  efficient  tj'pe  of  covering  for  iron  pipes 
to  prevent  corrosion  from  contact  with  soil  or  electrolysis. 


Locomotive  Machine  Efticiency 


A.  S.  Williamson.* 


Among  the  methods  recommended  for  estimating  the  loss  in 
tractive  power  due  to  the  friction  of  locomotive  drivers  and 
their  connected  parts  are  the  following: 

R  =  22.2  T,  in  which  R  represents  resistance  or  loss  in 
tractive  power  and  T  represents  the  total  weight  on  the  drivers, 
in  tons.     Recommended  by  the  American  Locomotive  Company. 

R  =  22.65  T,  or,  when  greater  accuracy  is  required,  the 
formula  R  =  18.7  T  +  80  N  may  be  used.  In  this  N  represents 
the  number  of  driving  axles.  Proposed  by  the  American  Rail- 
way Engineering  and  Maintenance  of  Way  Association. 

In  addition  to  these  methods,  the  loss  has  sometimes  been 
referred  to  the  cylinders,  by  expressing  it  as  equivalent  to  a 
certain  loss  in  mean  effective  pressure.  This  figure  may  be 
substituted  for  the  pressure   factor  in  the  common   formula   for 

tractive   power,   thus.     R   — ^,  in   which   P   is   the   frictional 

D 
mean   effective   pressure,  d  the   diameter   of   cylinder    m   inches, 
s   the   stroke,  and   D  the   diameter   of   the   drivers,   both   in   the 
same  units. 

In  one  series  of  tests  with  a  small  engine  it  was  tound  that 
with  a  fixed  cut-off  the  frictional  M.  E.  P.  was  independent  of 
the  speed,  but  varied  from  1.7  lbs.  at  80  per  cent,  cut-off  to  5.3 
lbs.  at  25  per  cent,  cut-off.  When  it  is  remembered  that  in 
working  at  the  full  power  which  is  of  interest  in  tonnage  rating, 
cut-off  varies  inversely  with  (moderate)  speeds,  it  follows  that 
this  variation  with  cut-off  implies  a  variation  in  road  service 
with  speed.  Again,  the  method  assumes  that  losses  are  propor- 
tional to  cylinder  power,  and  it  follows  that  two  locomotives 
with  the  same  size  cylinders,  but  different  weights  on  drivers, 
should  have  the  same  frictional  loss.  An  examination  of  69 
modern   locomotives  of  types   ranging   from   Atlantic  to   Mallet, 


other  reasons  are  not  comparable  with  the  others,  are  dotted. 
The  plotted  points  are  not  the  results  of  individual  tests  which 
varied  greatly,  but  are  averages  of  all  tests  of  each  locomotive 
at  the  given  speed.  A  few  of  the  variations  may  be  explained, 
but  in  road  service  such  variations  may  be  greater  than  on  a 
testing  plant.     The   diagram   indicates  that   in   the   present   state 
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FIG.    I. 

shows  variations  in  the  ratio  of  driver  weight  to  tractive  power 
of  from  3.91  to  6.  It  is  in  this  particular  that  the  method 
differs  from  those  based  on  driver  weight,  although  the  differ- 
ence is  slight  and  unimportant.  Partly,  perhaps,  for  this  reason, 
but  principally  for  the  sake  of  simplicity,  the  latter  is  generally 
preferred. 

Figure  i  represents  graphically  the  resistance  in  pounds  per 
ton  on  drivers,  of  all  of  the  locomotives  tested  at  St.  Louis. 
Curves   which,  because   of  character   of  lubricant   or   which   for 
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of  knowledge  of  the  subject,  resistance  may,  without  contra- 
dicting our  data,  be  assumed  as  independent  of  speed.  The 
formulae  R  =  22.2  T  and  R  =  22.65  T,  are  both  represented  by 
the  line  AB,  since  the  scale  of  the  diagram  does  not  permit  of 
the  one  being  distinguished  from  the  other.  It  is  readily  appar- 
ent that  these  rules  may  be  derived  by  averaging,  but  this  need 
not  be  done  at  this  time,  as  the  object  in  presenting  the  diagram 
is  to  point  out  the  variations  which  occur  even  under  laboratory 
conditions,  and  to  show  that  refined  or  complicated  methods  of 
estimating  resistance  are  unnecessary.  This  last  statement  may 
be  illustrated  as  follows: 

The  rules  R  =  22.2  T  and  R  =  18.7  T  +  80  N  were  applied 
to  the  heaviest  and  to  the  lightest  of  eighteen  miscellaneous 
modern  consolidation  locomotives,  descriptions  of  which  have 
recently  appeared  in  the  technical  press.  The  maximum  difference 
obtained  by  the  two  methods  corresponded  to  a  difference  in 
tonnage  rating  of  >^  of  a  100,000  lb.  load  (gross).  With  Mal- 
lets the  maximum  difference  was  1/7  of  a  load.  With  passenger 
locomotives,  rated  at  sixty  miles  per  hour,  the  differences  varied 
between  1/42  and  VS  of  a  100,000  lb.  coach.  The  differences  in 
the  results  obtained  where  these  two  formulae  are  applied  to 
various  types  of  locomotives,  are  shown  graphically  in  Figure 
2.  In  this  figure  the  solid  line  represents  a  resistance  of  22.2 
lbs.  per  ton,  and  the  dotted  lines  represent  the  formula  R  = 
18,7  T  -|-  80  N  when  applied  to  the  types  of  locomotives  indi- 
cated, throughout  ordinary  ranges  of  axle  load.  Bearing  in 
mind  the  variations  in  averages,  as  shown  by  Figure  i,  it  be- 
comes apparent  that  any  such  refinement  as  is  offered  by  the 
longer  formula  is  unnecessary. 

Efficiencv. 

The  variation  in  machine  efficiency  implied  by  the  formula 
R  ^  22.2  T  may  be  shown  in  the  following  manner : 

In  Bulletin   No.    looi   of  the  American   Locomotive  Company 

tractive  power  curves  based  upon  speed  factors  are  given  for  a 

passenger  locomotive  of  the  following  dimensions : 

Cylinders i'i-'A  x  26  in. 

Boiler  pressure 180  lbs. 

Drivers,  diameter 79  in. 

Weight  ori  drivers 64  tons 

In  the  following  table  the  approximate  tractive  effort  indi- 
cated by  those  curves  and  which  might  be  expected  where  there 
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are  no  frictional  losses,  is  given  in  column  3.  In  column  4 
the  figures  in  column  3  have  been  reduced  by  the  aniount  of 
the  driver  loss  given  by  tlie  formula  R  —  22.2  T  =:  1,199  'l"'. 
In  the  last  column  the  efficiencies  corresponding  to  these  figures 
are  given,   and  these   are  shown  graphically  by  the  crosses  and 
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the   upper   curve,   Figure   5.     A   similar   curv;   of  efficiency  may 

be  derived  from  the  records  of  the  St.  Louis  tests. 

MPH.  RPM.  DBF. 

(Indicated). 

20,800 

16,800 

13,000 

8,600 

In  the  report  of  those  tests  certain  diagrams  are  given  which 
involve  the  assumption  that  frictional  loss  is  independent  of  the 
percentage  of  power  at  which  the  locomotive  may  be  working. 
Again,  in  working  up  certain  results,  it  became  apparent  that 
journal  friction  constituted  a  large  proportion  of  the  total 
resistance.  That  the  influence  of  draw  bar  pull  on  journal 
friction  is  slight  may  be  seen  from  the  fact  that  draw  bar 
pull  is  but  a  fraction  of  the  weight  on  drivers,  and  any  small 
change  in  draw  bar  pull  will  result  in  but  very  slight  changes 
in  the  resultant  of  these  two  forces  at  the  journal.  These  and 
other  similar  considerations  indicate  that  in  calculating  efficien- 
cies for  full  load,  the  average  frictional  losses  found  in  tests 
at  part  load  may  be  used  and  will  result  in  no  serious  error, 
and  that  this  method  may  properly  be  used  as  an  approximation 
when  necessitated  by  the  fact  that  no  full  power  tests  were 
made  at  slow  speeds. 

In  Figure  3  efficiency  curves  for  the  St.  Louis  engines  derived 
by  this  method  are  shown.  The  average  loss  at  each  speed  is  de- 
ducted from  the  maximum  draw  bar  pull  which  the  engine  should 
have  developed  had  danger  of  damage  to  the  plant  not  pre- 
vented full  power  tests  at  slow  speeds,  and  the  result  is  divided 
by   that    maximum   draw   bar   pull.      In    this    figure   the    vertical 
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scale  is  enlarged  for  clearness.  Tests  with  grease  lubrication 
or  tests  which  for  other  reasons  are  not  strictly  comparable 
with  the  others  are  dotted.  The  valves  for  grease  lubrication 
being  raised  to  the  probable  equivalent  with  oil,  the  curves  are 


shown  to  a  normal  scale  in  Figure  4.  The  various  values  for 
each  speed  being  averaged,  these  averages  are  shown  by  the 
solid  dots  and  lower  line,  Figure  5.  The  upper  curve  checks 
the  assumption  thai  the  loss  in  tractive  effort  (not  efficiency) 
is  approximately  independent  of  the  exact  percentagec  of  load. 
Or,  accepting  this,  the  lower  curve  checks  the  formula  R  =  22.2 
T,  which  is  the  basis  of  the  upper. 

Were  these  two  lines  derived  from  the  same  engines  and 
were  the  definition  of  "full  power"  tlie  same  in  each  case,  the 
two  should  check,  since  averaging  the  efficiencies  is  but  the 
equivalent  of  averaging  the  frictional  losses,  which  latter  it 
has  been  stated  should  result  in  approximately  22.2  lbs.  per  ton. 
However,  in  order  to  show  the  slight  difference  resulting  from 
two  methods  of  deriving  these  curves  neither  the  engines  nor 
the  definition  of  "full  power"  is  the  same.  In  the  upper  curve 
full  power  is  based  upon  the  cylinders.  In  the  lower  it  is  based 
upon  boiler  capacities.  Since,  especially  with  small  boilers  or 
their  combination  with  coal  of  low  quality,  the  ability  of  the 
boiler  to  supply  steam  frequently  limits  the  sustained  tractive 
power  at  speed,  a  curve  based  upon  boiler  power  may  be  ex- 
pected to  be  lower  than  one  based  upon  cylinder  power.  For 
this  reason  the  lower  line  is  suggested  as  preferable  to  the 
upper.  Its  equation  through  such  ranges  of  speed  as  are  of 
interest  in  rating  is,  EfUcicncy  =.  97.  —  .05  r.p.m. 

Since  ratios  of  driver  weight  to  total  weight  of  tngine  and 
tender  vary  enormously  and  since  the  resistances  follow  differ- 
ent laws,  the  formula  can  only  apply  to  driver  resistances. 
Truck,  tender  and  air  resistances  must  be  separately  taken  care 
of  by  means  of  the  usual  train  and  air  resistance  formulas. 
The  formula  cannot  give  absolute  values  for  any  one  engine,  but 
is   ofi^ered   as   a   close   approximation   to   general   machine    effici- 
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ency  at  full  power,  and  it  may  help  to  clear  up  some  of  the  con- 
fusion which  at  different  times  has  resulted  from  attempts  to 
liarmonize  the  conflicting  efficiencies  resulting  from  tests  at 
indiscriminate  loads. 


Extent  of  Telephone  Train  Dispatching. — Although  it  is 
only  about  five  years  since  the  first  railway  train  dispatching 
telephones  were  installed,  there  are  to-day  over  35,000  miles  of 
railway  operated  by  their  use.  These  lines  are  in  every  sort  of 
territory,  from  the  densely  populated  with  very  heavy  traffic  to 
the  deserts  of  the  west.  Eighty-nine  per  cent,  of  the  Lake 
Shore  and  Michigan  Southern's  mileage  is  dispatched  by  tele- 
phone ;  46  per  cent,  of  the  Michigan  Central,  50  per  cent,  of 
the  Big  Four,  65  per  cent,  of  the  Lake  Erie  and  Western  ap(l 
100  per  cent,  of  the  Chicago  Indiana  Southern  and  Indiana 
Harbor  Belt  Lines.  The  Santa  Fe  has  ordered  equipment  suf- 
ficient to  equip  over  4,600  miles  of  its  line.  About  20  per  cent, 
of  the  Illinois  Central  is  already  so  equipped.  Practically  all 
train  movements  on  the  Delaware,  Lackawanna  and  Western 
are  directed  over  the  telephone.  The  Great  Northern  has  over 
1,500  miles  of  train  dispatching  telephone  circuits,  or  about  one- 
fourth  of  its  total  mileage.  The  Pennsylvania  has  consider- 
ably over   1,000  miles,  about  20  per  cent,  of  its  lines. 
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SINCE  THE  1910  CONVENTION 

Although  the  past  year  has  shown  comparatively  few  en- 
tirely new  and  original  ideas  or  designs  in  rolling  stock  it  has 
been  one  of  more  than  usual  progress  and  the  net  result  of 
the  year's  work  shows  a  real  advancement,  probably  greater 
than  most  previous  years.  We  have  this  year,  as  usual,  had  a 
new  "largest  locomotive  in  the  world."  We  have  had  new  lo- 
comotive stokers,  new  designs  of  superheaters  and  of  boilers, 
as  well  as  of  smaller  details,  but  the  real  progress  of  the  year 
is  best  demonstrated  by  the  clarifying  of  opinion  in  regard  to 
important  features  which  a  year  ago  were  decidedly  in  the 
questionable   stage. 

The  most  prominent  of  these  is  probably  the  big  engine.  It 
is  now  safe  to  say  that  the  Mallet  is  a  success,  while  a  year  ago, 
although  this  position  was  indicated,  it  was  difficult  to  find  a 
conservative  railroad  man  who  would  venture  to  make  predic- 
tions. This  does  not  mean  that  the  Mallet  has  reached  the  acme 
of  its  perfection,  for  of  course  it  is  just  beginning  to  be  per- 
fected, but  it  has  reached  a  stage  where  proof  is  not  wanting 
that  economy  accompanies  the  introduction  of  tlie  type  under 
suitable   conditions. 

While  the  Mallet  is  a  success  as  it  stands,  its  complete  de- 
velopment and  perfection  depends  largely  upon  the  automatic 
stoker  and  in  this  appliance  the  past  year  has  shown  wonder- 
ful progress.  Several  designs  of  stokers  have  reached  the 
position  where  they  can  safely  be  called  successful,  although  of 
course  not  perfectly  successful.  They  will  fire  a  locomotive 
rnder  average  conditions  with  excellent  results  and  reasonable 
reliability.  The  development  of  this  appliance  has  been  one  of 
the   most   gratifxing    features   of   the   year's   progress. 

Experiments  during  the  year  seem  to  have  very  largely  settled 
all  doubts  concerning  the  value  of  superheating  and  the  indica- 
tions are  that  this  practice  is  going  to  exceed,  in  its  advan- 
tages, e\en  the  predictions  of  its  strongest  champions.  fhe 
article  l)y  Mr.  Hoffman,  in  another  part  of  this  issue,  clearly 
shows  tlie  popularity  the  superheater  has  attained,  mostly  dur- 
ing the  past  few  months.  The  year  has  also  quite  largely  set- 
tled the  controversy  over  high  and  low  degree  superheat,  and 
it  has  been  the  high  degree  superheater  which  has  made  the 
greater  progress.  Recent  experience  also  seems  to  indicate 
that  the  superlieater  is  going  to  be  a  very  strong  ally  of  the 
Mallet, 

In  the  car  department  there  has  been  very  little  change  or 
noticeable  advancement  in  freight  car  work,  although  the  steel 
frame  box  car  has  attained  some  degree  of  popularity.  In  pas- 
senger cars  the  steel  equipment  has  now  reached  a  stage  which 
can  almost  compel  the  term  standard.  There  are  comparatively 
few  all-steel  passenger  cars  being  built,  but  the  steel  framed 
and  steel  sheathed  with  fireproof  interior  finish  is  the  popular 
design  and  seems  to  have  covered  all  sections  of  the  country. 
Designs  of  this  equipment  have  been  wonderfully  improved 
during  the  year  and  the  preliminary  work  of  tlie  past  two  or 
three  years   has  now   attained   its   reward. 

In  shop  matters  there  has  been  the  usual  improvement  and 
advance,  perfecting  of  nietliods.  and  the  installation  of  im- 
proved tools,  whicli  has  become  so  customary  as  to  hardly  at- 
tract notice.  The  builders  have  been  more  than  usually  active 
in  designing  machines  specially  adapted  for  railroad  uses  and 
such  companies  as  have  been  in  a  position  to  take  advantage 
of  these  tools  have  been  loud  in  their  praise  of  the  energy  of 
the  machine  tool  fraternity.  There  have  been  a  few  new  shops 
put  into  operation  during  the  year,  but  outside  of  the  Brewster 
shop,  with  which  our  readers  are  familiar,  there  has  been  little 
that   is  particularly  new  or  different  in  these  designs. 

During  the  past  few  months  there  has  been  much  popular  in- 
terest in  connection  with  scientific  management  and  many  shop 
superintendents  and  master  mechanics  have  learned  with  great 
surprise  that  they  were  far  behind  the  times,  although  the  rec- 
ords, as  they  read  them,  showed  them  to  be  well  in  advance. 
Scientific  management  has  been  tried  on  some  railroads  with 
a  considerable  degree  of  success.  The  results  on  the  Santa 
Fe,   which   have  been    fully  covered-  in   these  columns,  are  par- 
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ticul;irly  striking,  but  so  far  it  is  not  clear  that  the  claims  made 
by  tbe  cliaiupions  of  this  system  can  be  entirely  substantiated 
under  railroad  conditions.  There  seems  to  be  but  little  doubt 
that  tlic  continued  improvement  in  shop  methods  will  be 
along  the  lines  of  scientific  managemeiit,  the  same  as  they  would 
have  been  irrespective  of  the  recent  general  publicity  given  to 
the  subject.  This  agitation  may  hasten  the  development  along 
these  lines  in  some  cases,  but  it  is  hoped  that  it  will  not  hasten 
it  beyond  a  natural  pace  or  to  the  defeat  of  the  ultimate  bene- 
fits which  can  be  obtained  if  properly  handled.  Scientific  man- 
agement can  be  installed  in  manufacturing  plants  in  many  cases, 
but  experience  indicates  that  it  must  develop  in  the  railroad 
shop.  This  development  can  be  hastened,  liut  must  not  lie 
forced 


THE  IMPORTANCE  OF  CENTRAL  CONTROL   IN 
MACHINE  TOOL  DESIGN 


The  high  development  of  the  modern  machine  tool  neces- 
sarily imposes  complication  in  varying  degrees,  but  despite  this 
feature  ihe  fact  remains  strikingly  prominent  that  ease  of  con 
trol  is  present  to  a  marked  degree  in  practically  all  of  them. 
Many  examples  of  foreign  built  machine  tools  exhibit  a  very 
poor  conception  of  the  importance  which  should  be  associated 
with  centralized  control,  but  it  is  a  point  whicii  has  apparently 
been  accorded  the  full  measure  of  recognition  and  considera- 
tion  by  American   designers. 

That  this  is  as  it  should  be  requires  no  comment.  An  op- 
erator should  not  be  compelled  to  walk  around  even  a  large 
machine  once  in  the  day's  run,  except  possibly  to  oil  it,  and 
this  latter  is  now  being  provided  for  by  automatic  and  con- 
tinuous systems  of  lubrication.  A  machine  tool  in  addition  to 
being  rigid  and  powerful  must  be  handy.  It  is  the  means  to 
an  end  which  is  not  simply  the  removal  of  so  many  pounds  of 
cuttings  per  hour,  but  it  is  the  production  of  a  linished  article 
in  the  shortest  possible  time.  The  "'handiness"  of  a  machine 
is  relatively  of  more  importance  now  when  using  high  speed 
machines  than  in  the  days  of  carbon  steel.  It  is  a  feature  not 
difficult  to  secure  in  the  instance  of  the  smaller  tools,  but  in 
large  slotting,  milling  and  planing  machines  many  problems 
need  to  be  solved  before  all  of  the  levers  and  stops  can  be 
placed  directly  in  reach  of  the  operator. 

Too  much  importance  cannot  be  given  to  the  necessity  of 
grouping  the  various  handles  and  levers  which  control  or  pro- 
duce the  different  motions,  of  the  means  for  elTecting  quick 
changes  of  speed,  direction  and  changing  of  feed :  in  fact,  any- 
thing which  will  conduce  to  ease  in  manipulation  and  the  sav- 
ing of  time.  It  is  in  these  features  especially  that  the  Ameri- 
can tools  excel,  and  the  successful  tools  of  the  future  will  un- 
doubtedly be  those  where  handiness  is  combined  with  the  neces- 
sary elements   of   stability,   strength   and  power. 


MANUFACTURING  BY  RAILROADS 


The  discussion  of  the  railway  as  a  manufacturer,  which  was 
featured  last  month  during  the  annual  convention  of  the  Rail- 
way Storekeepers'  Association,  revives  a  question  which  is  in 
reality  as  far  now-  from  solution  as  it  was  when  first  propounded. 
We  know  little  more  in  regard  to  the  desirability  of  mak- 
ing things  ordinarily  purchased  than  we  ever  did,  and  the  promi- 
nent plants  where  this  procedure  is  resorted  to  are  quite  reti- 
cent in  the  production  of  statistics  attesting  to  its  value. 

The  two  most  prominent  illustrations  probably  in  the  world 
of  wholesale  manufacture  by  railroads  may  be  found  in  the 
instance  of  the  Crewe  shops  of  the  London  and  Xorth-Western 
Railway,  and  those  of  the  Philadelphia  and  Reading,  at  Read- 
ing, Pa.  In  the  former  anything  used  by  any  department  of 
the  railroad,  from  rails  to  flags,  soap  and  writing  paper,  is 
turned  out  on  the  premises.     The  Reading  is  less  ambitious  in 


scope,  but  may  well  be  likened  as  the  nearest  American  coun- 
terpart. Those  who  advocate  this  procedure  from  an  economical 
standpoint  frequently  refer  to  Crewe  in  support  of  their  argu- 
ments, but  obviously  without  full  information  of  its  existing 
conditions.  Economy  is  not  the  particular  consideration,  and  it 
is  not  a  claim  of  the  London  and  Xorth-Western  that  any  is 
secured  by  this  production  of  ordinarily  purchased  items. 

These  shops  are  very  old,  practically  the  oldest  in  England. 
They  were  in  existence  long  before  the  present  development  in 
outside  manufacturing  plants  had  been  attained,  and  it  was 
necessary  that  they  should  provide  for  their  own  needs.  For 
instance,  in  the  comparatively  recent  period  which  marked  the 
introduction  of  the  steel  casting,  the  supply  was  not  forthcom- 
ing, hence  the  addition  to  Crewe  of  a  steel  foundry.  The 
entire  situation  is  merely  an  illustration  of  growth  or  expan- 
sion imposed  by  certain  conditions,  and  now  that  the  latter  no 
longer  exist  it  is  freely  admitted  by  mechanical  engineers  in 
England  that  the  London  and  Xorth-Western  cost  of  production 
is  liigher  than  tlie  terms  of  the  business  concerns  from  which 
they  would  buy,  in  the  case  of  a  very  large  number  of  articles. 
The  fact  is  also,  of  course,  apparent  that  the  company  is  denied 
the  advantages  of  competition  which  would  ensue  to  a  certain 
extent  if  they  became  buyers  in  the  open  market.  Crewe  is  a 
poor  illustration  of  an  advantageous  railroad  manufacturing 
scheme.  There  is  no  good  reason  why  it  should  go  on  making 
things  simply  because  it  started  to  do  so  years  ago. 

The  real  facts  in  connection  with  the  latter  as  relates  to  our 
own  roads  are  that  the  experiences  of  those  who  have  attempted 
manufacturing  have  been  widely  diversified.  It  is  recalled  that 
the  Baltimore  and  Ohio  about  ten  years  ago  installed  a  com- 
plete spring  plant  in  its  Mt.  Clare  shop  in  Baltimore,  with  very 
indifferent  results,  while  on  the  other  hand  the  Chicago  and 
Xorthwestern,  for  instance,  makes  and  repairs  all  springs  for 
the  1,700  locomotives  on  the  system.  There  does  not  seem  to 
be  much  to  be  learned  from  such  contrasts,  and  the  above  is 
only   an    illustration   of   innumerable   instances. 

A  careful  review  of  the  past  few  years  would  seemingly  ui- 
dicate  that  the  large  majority  of  railroads  are  decidedly  favor- 
ing the  purchase  of  material.  It  is  fully  realized  that  they  can- 
not compete  with  the  progressive  ideas  and  equipment  of  the 
regular  manufacturers.  The  manufacturing  field,  divided  as  it 
is,  concentrates  its  Imsiness  and  employs  experts,  not  only  as 
foremen,  but  also  as  workmen.  The  manufacturer  must  pay 
attention  to  all  lines  of  economy,  this  being  demanded  by  com- 
petition which  will  eliminate  him  if  he  does  not  do  so.  It  is 
much  easier  for  a  railroad  shop  to  drop  back  or  stand  still  in 
the  manufacturing  field  than  for  the  manufacturer  who  is 
spurred  on  by  competition  or  necessity.  All  railroads  have 
specifications  covering  given  lines  of  material  and  it  is  easier  to 
compel  a  manufacturer  to  hve  up  to  these  than  for  the  railroad 
to  compel  its  own  men  to  do  so. 

In  regard  to  the  manufacturing  cf  such  articles  as  tinware, 
piston  packing,  locomotive  springs,  crank  pins,  etc.,  it  is  gen- 
erally conceded  by  railroad  officials  that  the  railroad  shop  can- 
not compete  with  the  concerns  who  make  a  specialty  of  manu- 
facturing such  materials.  This  may  be  readily  explained  through 
the  presence  in  these  manufacturing  plants  of  highly  devel- 
oped special  machines  and  appliances  which  are  operated  by 
much  less  highly  compensated  labor  than  that  employed  by  rail- 
roads for  similar  work. 

On  the  other  hand,  conditions  undoubtedly  arise  on  railroads 
from  time  to  time  when  the  question  of  manufacture  needs  to 
be  accorded  serious  consideration.  During  a  period  of  depres- 
sion, known  to  be  temporary,  manufacturing  may  be  very  sen- 
sibly resorted  to,  even  at  a  loss,  in  order  to  prevent  the  disso- 
lution or  weakening  of  a  well  balanced,  smooth  working  shop 
organization. 

It  would  aopear,  however,  that  practical  economy  is  better 
secured  through  purchasing,  and  only  such  miscellaneous  mate- 
rial of  which  no  great  amount  is  required  should  be  manu- 
factured. The  general  subject  is  very  broad  and  significant,  and 
it   is   well   worthv   of   the   attention   which   it   now    receives. 


Test  of   Mallet   Locomotives 


Norfolk  and  Western   Railway. 


THE    VERY    CAREFUL    AND    ACCURATE    COMPARATIVE  ROAD  TESTS  RECENTLY  MADE  OjM   TWO   iJiSTINCTLY 
DIFFERENT   ARRANGEMENTS    OF    THE    SAME   POWER  LOCOMOTIVES  AFFORD  SOME  VERY  INTEREST- 
ING   AND    VALUABLE    INFORMATION    IN    CONNECTION    WITH   THE    FEATURES    OF   DESIGN   OF 
THIS    COMPARATIVELY    UNFAMILIAR    TYPE 


In  May  and  June,  1910,  there  were  receivej  by  the  Norfolk 
&  Western  Railway  Company  five  Mallet  compound  locomo- 
tives of  the  2-8-8-2  type,  which  were  given  the  class  designa- 
tion of  Yi,  and  five  similar  locomotives  of  the  0-8-8-0  type, 
which  were  given  the  class  de-.l.snation  of  Xi.*  These  two  de- 
signs of  locomotives,  while  diitering  in  many  of  the  features, 
have  the  same  sized  cylinders,  the  same  steam  pressure,  the 
same  diameter  of  driving  wheels,  and  in  fact  were  both  de- 
signed  to   deliver   the    same   power   under   the    same   conditions. 

Shortly  after  they  were  received  arrangements  were  made 
for  conducting  a  tliorough  comparative  test  and  tor  this  pur- 
pose the  Westinghouse  Air  Brake  Company's  dynamometer  car 
No.  5  was  procured  and  used.  These  tests  were  carried  out 
with  the  greatest  care  and  accuracy,  as  will  be  seen  by  refer- 
ring to  the  methods  used,  which  are  described  at  the  end  of 
this  article,  and  the  results  obtained  are  most  important  in  in- 
dicating the  feature  of  advantage  found  in  both  designs. 

As   a   general   summary  of   the    conclusions   it   is   stated   in   a 

report   to  the   superintendent   ot   motive  power : 

"Engine  No.  99S  (2-8-8-2  type)  gives  a  better  boiler  performance  up  to 
the  time  the  steam  pafses  from  the  high  pressure  cylmders  where  the'-e  >s 
evidence  of  a  considerable  drop  in  steam  pressure  from  the  hi^h  P^ssure 
steam  exhaust  to  the  low  pressure  steam  delivery.  This  drop  m  Pressure 
is  remarkably  in  excess  of  that  observed  on  engine  No.  993  ^^-Sf-"  '/P^': 
As  to  engine  performance  we  find  that  engine  ..o.  993  handled  9.h  per 
cent,  more  cars  and  3.6  per  cent,  more  tonnaEe  at  an  increase  of  19  per 
cent  in  speed.  The  consumption  of  coal  per  thousand  ton  miles  on  tne 
two  engines  was  very  close,  with  a  slight  difference  in  tavor  of  engine  No 
993  The  indicated  and  draw  bar  horse  power,  as  well  as  the  pt-r  cent,  ol 
draw  bar  to  indicated  horse  power  were  all  singularly  favorable  to  engine 
No  993  We  can  draw  no  other  conclusion  from  this  data  than  that  en- 
gine No'.  993  (0-8-8-0  type)  shows  the  better  performance  of  the  two  types 
of  Mallet  compounds." 

The  following  table  gives  the  general  dimensions,  weights 
and  ratios  of  the  two  locomotives  tested: 

GENERAL    DATA. 
T  .-  ..     ..998  993 

Locomotive    -^^     ^^^,  g;,    ^^a, 

J."el  . ■  •  -  - 77  000    lbs  85,000   lbs. 

Weight  on  leading  truck,  est 15,000    bs.  

Weight   on   trailing  truck,   est...... V  •  •  •  ;i„'„„„  I?!'  .■!<!  finn  lbs 

Wt.  of  engine  and  tender  in  working  order.  .560  000  lbs.  433.600  lbs. 

Wheel  base,  total    ■-■-■■■■■■ ^sVf V   ?  In  72   ft    10    n' 

Wheel  base,  engine  and  tender S3  ft.  3  in.  ,^   it.   lu  in. 

RATIOS. 

Weight  on  drivers  -4-  tractive  effort 4.67  4.4^ 

Total   weight  H-  tractive  effort. •  .&.U6  *■ 

Tractive  effort  X  diam.  drivers  -H  heating  surface.  -730.00  »»|.o" 

Total   heating  surface  -h  grate  area. .  .  .  .  .  .  .7.S.D0  ir.uu 

Firebox  heating  surface  ^  total  beating  surface,  %--3.5o  ^-^^ 

Weight  on  drivers  -^  total  heating  surface 61.00  o». '" 

Total  weight  -^  total  heating  surface 66.00  OJ.  (u 

Volume   both  cylinders,  cu.    ft..        -25.50  2o.o0 

Total  heating  surface  -=-  vol.   cylinders ^^„-„2  ooR 

Grate   area  ~   vol.   cylinders 8-96  '=■«'' 

CYLINDERS. 

v:„^  Compound  Mellin  Compound 

Mameter::::;;:::::::::..: 24^  and  39  .n.  24/.  and  39  m. 

Stroke    30   in.  30   in. 

VALVES.  „. 

Kind     PJ^'.O"  ^'/'f " 

Diameter    1?,  !"•  „,"    "' 

Lead   !<>'"•  ^'^®    '"■ 

WHEELS.  . 

Driving,  diameter  over  tires 56  in.  °,   '"' 

Driving,  thickness  of  tires ........3  in.  A     n. 

Driving  journals,  main,  diameter  and  length... 10  x  12  in.  10  x   I-   in. 

Driving  journals,  others,  diam.  and  lensrth. .  .9^^  x  12  in.  ^J'A   x   1-   in. 

Engine  truck  wheels,  diameter 30  in.  

Engine  truck,  journals 6  x   10  in. 

Trailing  truck  wheels,  diameter 30   in.  

Trailing  truck,  journals 6  x  10  in. 

BOILER.  ^         .    , 

Stvle                        Straight  Straight 

Working  'preVsure -,  .  200  lbs.  200    lbs. 

Nozzle,  diameter 7  in.   J4  m.   Br'd'g.  6  m.  H  in.  Br  d  g 

Outside  diameter  of  first  ring 80  in.  837^   in. 

Firebox,  length  and  width 120<^  x  905^  m.  120;i  x  98  4  in. 

Firebox  plates,   thickness H   and    '4    m.  H  «   Vi   in. 

*  For  fully  illustrated  description  of  these  locomotives  see  the  .American 
Engineer  as  follows: 

Class  Yl,   Tuly.   1910,  page  269. 
Class  XI.   September.   1910,  page  341. 


Firebox,  water  space F.  b'A,  S.  &  B.  5  in.  g    &  B.  5  in! 

Tubes,   number  and  outside  diameter 350 — 2^4    in.  367 — 2'A    in. 

Tubes,  length    21  ft.  24    ft. 

Heating   surface,    lubes 4,309    sq.    ft.  5,167  sq.  ft. 

Heating  surface,   firebox 210  sq.  ft.  212  sq.   ft. 

Heating  surface,   feedwaler  heater 1.389   sq.   ft.  

Heating  surface,   total 5,908  sq.   f..  5,379  so.  ft. 

Reheater  heating  surface 586  sq.   it.  

Grate  area 75.2  sq.  ft.  75.3  sq.   ft. 

tender. 

Water  capacity   9,000  gals.  9,000  gals. 

Coal   capacity    14    tons  14  tons 

In  the  following  table  is  given  a  summary  of  the  average  re- 
sults of  six  trips  on  each  locomotive,  showing  the  percentage 
in  favor  of  either  design : 

SUMMARY    OF    A\'ERAGE    RESULTS. 

Per  cent,  in  favor  of 

No.  998.  No.  993.       998.      993. 

Boiler  pressure  pounds  per  sq.  in 191.3  193.2 

Water   supplied   goiler,   pounds 108.450.0  97.582.0 

Coal    total,     pounds 12,617.0  12.467.0 

Ratio  total  water  to  total  coal 8.66  7.83       11.0 

Equivalent  evaporation  per  sq.  ft.  heating 

surface   per    hour 8.42  9.70                   15.2 

Equivalent  evaporation  per  pound  of  coal.  10.46  9.49      10.0 

Coal   per  sq.   ft.   of  grate   area   per   .ir.  .  .  .  61.20  72.40                     18. 
.Uoisture     in     steam     high     pressure     (per 

cent.) .94  .S3                     13.2 

Moisture     in    steam     low     pressure     (per 

cent.) 1.10  2.02       83.7 

Draft  in  front  end  of  smoke  box  (in.  of 

water) 6.1  7.2                     18. 

Temperature  of  escaping  gases  F.  deg...  376.1  514.2        37.0 
Drop   in   steam   press,    between   high    and 

low   press,   cyl  s    (L.   side) 9.2  4.9                     46.9 

Boiler   horsepower    1,439.0  1,515.0                       5.2 

Boiler   efficiency,   general -77.1  64.9        18.8 

Distance   of   run   miles  per   trip 29.5  29.7 

No.    of  cars  in   train,   average  per  trip..  20.5  22.5                       9.8 

Tonnage  of  train,  average  per  trip 1,458.7  1,511.6                       3.6 

Engine  performance,  speed  miles  per  hour  11.0  13.1                     19.0 
Pounds    of   coal   per   M   ton    miles   excel. 

delays  and  ewight  of  engine  and  tender  278.1  273.7                       1.6 

Indicated  horsepower 1,397.7  1,604.3                     14.8 

Draw  bar  horsepower 1,093.7  1,347.0                     23.2 

Per  cent,  of  draw  bar  to  indicated  horse- 
power       78.2  83.9                         7.2 

A  study  of  the  complete  data  given  below  indicates  the  fol- 
lowing features  in  connection  \.'ith  various  parts  of  the  test : 

General  Perfcrmancc. — Engine  No.  993  shows  15  per  cent,  re- 
duction in  running  time,  with  l  19  per  cent,  increase  in  speed, 
hauling  9.8  per  cent,  more  cars  and  3.6  per  cent,  more  tonnage, 
with  a  reduction  of  1.6  per  cent,  in  coal  per  thousand  ton-miles 

Draft  and  Temperature  of  Gases. — The  average  smoke  bo.\ 
vacuum  on  engine  No.  993  is  preater  by  18  per  cent.,  resulting 
from  a  smaller  nozzle.  There  is  also  an  increase  in  coal  con- 
sumption per  square  foot  of  grate  area  per  hour  of  18  per  cent, 
on  this  locomotive.  The  presence  of  the  feed  water  heattr  and 
re-heater  tubes  in  engine  No.  998  have  a  marked  effect  upon 
the  temperature  of  the  escaping  gases,  there  being  a  differnce 
of  37  per  cent,  in  favor  of  engine  No.  998  on  this  accoui  t. 

The  Value  of  Steam  Re-Hec.icr. — The  temperatures  of  steain 
before  and  after  entering  the  re-heater  on  engine  No.  998  did 
not  indicate  any  marked  advantage  in  this  arrangement,  as  the 
temperature  was  lower  than  it  was  before  passing  through  the 
re-heater.  The  drop  in  temperature  is  no  doubt  due  to  the  in- 
creased volume  of  the  heater  and  the  steam  entering  was  ac- 
companied by  a  drop  in  pressure  and  temperature.  That  the 
re-heater  has  a  drying  influence  on  the  steam  is  indicated  by 
the  low  percentage  of  moisture  in  the  steam  delivered  to  the 
low-pressure  cylinder  of   engine   No.  998. 

Equivalent  Evaporation. — The  equivalent  .  evaporation  per 
pound  of  coal  shows  up  well  for  both  engines,  and  while  l!i-' 
results  appear  high  at  first  glance,  it  must  be  remembered  that 
these  are  very  large  boilers  and  the  low  temperature  of  escap- 
ing gases  would  indicate  a  very  high  evaporative  efficiency 
When  compared  with  the  results  obtained  on  the  testing  plant 
at  St.  Louis  it  will  be  seen  that  these  figures  are  not  excessive. 
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Pressures  from  Indicator  Cards.  —  Referring  to  the  initial 
pressures  on  the  low-pressure  cylinders  with  the  least  back 
pressure  of  the  high-pressure  cylinders,  it  will  be  seen  that  the 
left  low-pressure  cylinder  of  engine  No.  9p8  gives  an  average 
of  5,v6.  while  the  least  back  pressure  on  the  left  high-pressure 
cylinders  is  62.65,  showing  a  drop  of  9.2  lbs.  between  the  high 
and  low-pressure  cylinders.  The  same  figures  on  engine  Xo. 
993  show  a  drop  of  4.9  lbs.  between  the  high  and  low-pressure 
cylinders,  or  46.7  per  cent.  less.  This  difference  is  doubtless 
due  to  the  friction  and  increased  volume  of  the  numerous  pass- 
ages through  the  re-neater  on   engine   Xo.  998. 

Horse  Power. — Engine  No.  998  gave  an  average  indicated 
horse  power  of  1,397.7,  with  a  corresponding  draw  bar  horse 
power  of  1,093.7,  or  7^.2  per  cent.  Engine  No.  993  gave  1.604.3 
indicated  horse  power  and  a  draw  bar  horse  power  of  1,347.7, 
or  83.9  per  cent.  In  indicated  horse  power.  No.  993  was  greater 
by  14.8  per  cent,  and  in  draw  bar  horse  power  this  engine  was 
23.2  per  cent,  greater.  The  boiler  horse  power  of  Xo.  998  is 
slightly  lower  than  No.  993,  but  its  efficiency  is  18.8  per  cent, 
greater. 

High  and  Low  Speed  Conditions. — On  the  section  of  the  road 
from  Roanoke  to  EUiston  engine  No.  998  gave  an  average  speed 
of  15.1  miles  per  hour  and  No.  993  18.2  miles  per  hour.  Under 
these  conditions  engine  No.  998  gave  a  draw  bar  horse  power 
equivalent  to  72.2  per  cent,  of  the  indicated  horse  power,  while 
No.  993  gave  79  per  cent,  of  the  indicated  horse  power,  a  dif 
ference  in  its  favor  of  6.8  per  cent.  The  detailed  record  shows 
that  Engine  Xo.  993  gave  an  average  minimum  speed  which 
very  closely  approached  the  average  maximum  of  998,  while 
at  the  same  time  it  was  handling  9.8  per  cent,  more  cars  and 
3.6  per  cent,  more  tonnage. 

On  the  section  of  the  road  from  Elliston  to  Christiansburg 
there  is  a  steady  pull  up  a  1.32  per  cent,  grade  for  a  distance 
of  approximately  12  miles.  The  average  speed  of  No.  998  with 
these  conditions  was  8.3  miles  per  hour,  while  Xo.  993  gave  9.4 
miles  per  hour.  In  this  service  No.  998  gave  a  draw  bar  horse 
power  of  80.7  per  cent,  of  the  indicated  and  No.  993  gave  85.5 
per  cent,  of  the  indicated  horse  power,  a  difference  of  4.8  per 
cent,  greater,  which  shows  that  engine  No.  998  more  nearly  ap- 
proaches the  performance  of  Xo.  993  when  working  under  slow 
speed  and  heavy  tonnage  conditions. 

In  the  following  table  giving  the  full  data  of  the  tests,  each 
result   is  the  average  of  six  trips: 

GENERAL    PERFORMAN'CE. 

Engine    No 998  993 

Type     2-8-8-2  0-8-80 

Duration  of  Test,  Hours: 

Total     3.663  3.146 

Delay    .996  .88 

Running     2.667  2.266 

Miles   run    29.5  29.7* 

Speed    M.    P.    H 11.06  13.12 

Train  tonnage    1,458.7  1,511.6 

Number   cars    20.5  22.5 

Thousand  ton  miles 43.046  44.955 

Pounds  of  coal  per  thousand  ton  miles 278.1  273.7 

FUEL,   RATE    OF    COMBUSTION,    DRAFTS,    TEMPERATURE    OF   GASES. 

Fuel  in  pounds: 

Total   fired    12.617  12,467 

Running  fired    11,967  12,300 

Fired  per  hour: 

Total    time     3,597  3,967 

Running    time     4,597  5,436 

Rate   of  combustion   per  hour: 

Sq.   ft.   grate  area 61.29  72.47 

Sq.   ft.    heating  surface .7799  1.0089 

Draft  in.   of  water: 

Smoke  box    6.12  7.24 

Firebox    2.09  2.19 

Temperature  of  escaping  gases: 

Front    smoke    box 376.1  514.2 

Combustion   chamber    599.4  

Back  of  baffle   plate 527.0 

Back    of    reheater 463.8  

Coal  bv   analysis: 

Volatile   matter    16.85  17.18 

Fired    carbon    74.5  77.3 

Ash 8.65  5.52 

B.     T.     U 13,824  14.311 

Pounds  per  hour: 

Coal    4.597  5,436 

Per  sq.   ft.   grate   area 61.29  72.47 

WATER    AND    STEAM. 

Pounds  of  water,   total; 

Supplied   to   injector 109,175  98,133 

Injector  to  overflow 725                          551 

Supplied   to   boiler 108.540  ^^'"^n  , 

Temperature    of    feed    water.........; 68.35                       60.3 

Pounds  of  steam   per  hour,   running  time: 

Moist  steam  by  boiler 41.134  43,126 

Pumps    and    calorimeter 3.024  2.fi0B 

Pop   discharge    5.024  1.936 

To   cylinder    33.0S5  3S.5S4 


8.666 


IVr  sq.    ft.    heating  surface 

TcmiMrrature  oi   water  leaving   reheater. 

PRESSURE.     QUALITY,     PRESSURE     AND     TEMPERATURE 

Pressure  pounds  per  sq.    in.: 

Boiler     

High    Pressure    delivery 

Low    pressure    delivery 

Quality   ot   steam,  per  cent,    moisture: 

High   pressure   delivery 

Low    pressure    delivery 

Temiwrature  of  Steam: 

Entering    reheater     

Leaving  rt  heater  ^. 

Degree    reheat     .^ 

Pressure   steam : 

Entering    reheater    

Leaving    reheater    

EQUIVALENT    EVAPORATION. 

Ratio  total  coal  to  total  water 

Equivalent  evaporation  from  and  at  212  degs. 
F.: 

Total    130,880 

Per   hour: 

Total    49,643 

Per  sq.  ft.  heating  surface 8.4211 

Per  pound  of  coal 10.46 

INITIAL    PRESSURE    FROM    INDICATOR    CARDS. 

Initial  pressure  pounds  per  sq.   in. 
High   pressure  cylinder. 
Right  side. 

H.    E 

C.   E 

Left  side. 

H.  E 

C.    E 

Low  pressure  cylinder. 
Right  side. 

H.   E 

C.    E 

Left  side. 

H.   E.    

C.   E 

BACK    PRESSURE    FROM    INDICATOR    CARDS. 

Back  pressure   pounds  per  sq.   in. : 
High  pressure  cylinder. 
Right  side. 

H.    E 

C.   E 

Left  side. 

H.  E 

C.   E 

Low  pressure  cylinder. 
Right  side. 

H.  E 

C.  E 

Left  side. 

H.  E 

C.   E 

MEAN     EFFECTIVE    PRESSURE. 

High  pressure   cylinder. 
Right  side. 

H.    E 

C.   E 

Left  side. 

H.  E 

C.  E 

Low  pressure  cylinder. 
Right  side. 

H.  E 

C.   E 

Left  side. 

H.  E 

C.  E 

INDICATED    HORSEPOWER. 

High  pressure  cylinder. 
Right  side. 

H.  E 

C.   E 

Left  side. 

H.  E 

C.   E 

Low  pressure  cylinder. 
Right  side. 

H.  E 

C.    E •• 

Left  side. 

H.  E 

C  E 

DISTRIBUTION    OF  POWER. 

Indicated  horsepower. 
Right  side. 

High  Pressure    

Low  pressure   

Left  side. 

High    pressure    

Low  pressure    

Total. 

Right  side   

Left  side  

.•Ml   cylinders    

Cylinders: 

High   pressure    

Low  pressure    

Ratio  of  high  to  low  pressure 

HORSEPOWER EFFICIENCY 


7.0 
235.6 

8.0 

URE  AT 

REHEATER. 

191.3 

167.8 

54.9 

193.2 

165.2 

48.x 

.943 
1.108 

.83 
2.02 

306.94 
301.53 
— 5.41 

59.29 
64.9 

177.5 
177.9 


174.4 
176.5 


51.9 
49.3 


52.9 
53.4 


64.9 
63.1 


62.9 

62.8 


10.64 
10.06 


14.24 
13.32 


84.9 
86.1 


84.4 
87.8 


29.1 
28.9 


23.4 
29.2 


188.8 
189.1 


186.5 
192.7 


161.5 
160.3 


157.6 
161.2 


377.9 
321.8 

379.2 
318.8 

699.7 

698.0 

1.397.7 

757.1 
640.6 

1.18 


Indicated   horsepower: 

High  pressure  cylinders. 
Low  pressure  cylinders. 
.■Ml  cylinders    

Draw  bar  pull,  lbs 

Draw  bar  h.   p 

Boiler    h.    p 

Boiler    efficiency    .  • . 


757.1 
640.6 

1.397.7 
40.363 
1.093.7 
1,439 
77.1 


118,276 

52,270 

9.70 
9.49 


HORSEPOWER    RELATION. 


Horsepower: 
Indicated: 

Per   sq. 

Per  sq. 
Drawbar: 

Per  sq. 


ft   heating  surface, 
ft.   grate   area 


.237 
18.6 


162.T 
161.i 


45.7 
45.S 


4S.4 
45.5 


50.6 
50.1 


8.7 
8.34 


9.05 
8.88 


89.5 
93.1 


95.1 
96.0 


30.2 
SCO 


30.2 
29.5 


215.3 
220.3 


228.2 
226.1 


180.9 
177.7 


180.9 
174.9 


435.6 
358.6 

454.3 
355.8 

794.2 

810.1 

1,604.3 

889.9 
714.4 
1.25 


889.9 

714.4 

1.604.3 

46,021 

1.347.0 

1,515 

64.9 


.298 
21.4 


ft.   heating  surface. 


.250 
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Perse,    f,   grate  area H «                    18.0  THE  NICKELIZED  CHILLED  CAR  WHEEL 

Boiler    at    dome '-^Sl)  1.515  

POUNDS    OF    STEAM    THROUGH    CVUNDF.RS    PER    THUUSANU    TON     MILES.  ^..^j^^j    ^^^^^^    clirUIIlC    afC    tllC    mOSt    CXleilSlVcly     UScd    of    all    SllOyS 

Per  tlious.iiul  ton  miles  including  weights  of                            ,  "                                          i-.          t      .      i            i    „     ,,„tl,„,l    1,t<;    nr,\x!    hcpn 

engine  and  tender «■<•■•*                "-^^^  ,o   improve   tilt   quality   of   Steel,   ami   a   method   has   now    been 

^"  'i^^tn:^^^".'^":^''^.^'^.'.'^^               .^"soa                 52.429  found  to  employ  them  to  the  same  advantage  in  a  ch.'le.l  wheel 

Water  through  cylinders— pounds:  mixture     This  process,  which  has  been  developed  by  the  Nickel- 

''"  l'f"^'ng?£' ancriend"^'"'.'."''. .""'             2.020                 1.013  Chrome"  Chilled  Car  Wheel  Company.*  affords  one  of  the  great- 

^"oreng?nc'and"i'Auk7'"'''"^""''l'.'          1.711                  1,66.5  est   improvements   that   has   been   made   in   a   chilled  car   wheel 

Total ._^.  J,- - -y-  ;„„        **«■*""'                "■"•■'  mixture  in  fifty Vars,  and  the  results  of  a  recent  series  of  tests 

^   \niVes  'including^  wei|htrot  e°ngin"e"  and  made  by  the  Pennsylvania  Railroad  Company  at  Altoona,  indi- 

"'"der   2.0a0.!)on            1.996.331  important   element    of    safety   has   be-n    intro- 

HORSEPOWER.  "-'"^  '  .  .    .  ,         .  1  1 „ 

Speed  M.   P.   H "•""                    "''^  ''"'•"'■<'    '"•"    railroad    practice,    with    a    much    increased    mileage 

Indicated  ''°^^^'P°^"Y',j„j^„                 757.1                   S89.9  from   the   wheel. 

Low' p.'e"^ur"  cylinders.' .'.■.■.■.■.■.'.■.■ .'.'.'.'.'             oin.ii                ,  IJls  I'lic   following  comparison  of  a  nickelized  chilled  wheel   with 

Dr.w'b"a"'pull"pound;' ••:::;;::::.■:;::.■.■:.■         ^n.'s"^'              «:"--ii"  a   very  superior  standard  wheel,  under  the  M.   C.   B.   drop  test. 

»^  l^'-  ^todrawbkrii.  ■>:::::::::;          ''"'^l^             ''''i"  P'oves  that  both  ,he  elastic  limit  a„d  the  freedom  frc,m  shnnk- 

Thc  carcfulne^  and  accuracy  with  which  the  tests  were  made  age  strain   were  greatly  m  favor  of  the  former.     In  tl-.is  te>t  a 

is  well  illustrated  by  the  description  of  the  methods  used,  given  .-oo-pound   weight  was  used,  on  a    12-foot   fall,  the   requirement 

below:                             CO.XL     .MEASUREMENT.  being   .2  blows.                          ^^^^^^^_^^^ 

In  determining  the  amount  of  coal  used  on  this  test  the  coal  vv'as  sacked.  _^^_^^  ^^^^    ^^^^^^  ^^^^^  developed  through  core  holes 

100  pounds  to  the   sack,   and   was  emptied   on   the   fuel   deck  to  the   hreman  330th,  Crack  developed 

according  to  his  requirements.      .\n   effort   was  made  to   have  a  nice,   clean.  355th,  2nd  Crack  through  tread 

uniform   fire   at   the   beginning   of  each   trip   and   to  burn   the   fire  down   ap-  359th,  Piece  broken  out  of  wheel 

nro.\imatelv    to    the    same    condition    at    the    end    of    each    trip.      Coal    used  Standard. 

J      ■         1  i'                    „..„„„. «rl    f„,.   .iP„arnfpK.  141st   Blow.  crack  through  flange  across  plate 

dur.ng   delays   was   accounted    fo.    separatelv.  2aOth.  Crack  developed 

WATER     .ME.XSUREMENTS.  3inth.  .Another  crack  across  tread 

The    tank    used    in    connection    with    this    test    was    carefully    calibrated.  aiilth.  Piece  broken  out  of  tread           .   ,     ,.       ,        ,       ,      ,    1          » 

gauge  boards  being  used  at  each  corner  of  the  tank,  and  hose  was  con-  As    showing   greater    resiliency,   the   mckelized   wlicel    (iKl   not 

nected   both    at   the   front    and   rear,   by  having  a   glass  tube   in   the   end   of  begin    to    crack    until    the    305th    blow,    while    the    Standard    began 

the  hose  and  holding   it  against   the   gauge   boards,   the   amount   of   water   at  ^^^    ^            j^j^^       These   wheels    were    remarkably 

all   four   corners   of   the   tank   could    he   accurately   determined;    these    deter-  to    g  v  c       ..     <                  1 

minations   were  made   at  the  beginning  and  end  of   the   lest,   as   well   as  be-  alike    chemically,   embodying  ; 

for  and   after  taking   water  en    route.      The   initial   and  final   water   observa-  .^  Silicon    in  the  nickelized. 

tions    were    made    with    the    engine    standing    on    the    same    track    elevation.-  g^l  silicon,'  in  the  standard. 

The    water    in    the    boiler   was   marked    on    the   gauge   glass   before    starting  i,,„iacntallv    the    dron    test    showed    also    that    the    nickelized 

and    before   the   final   measurements    from   the   tank   were    taken    at    the   end  iiii-i>.i>-           j                       t-                  ...               ^      •        -i    v.   ■           lolv^d 

of  each  trip;  the  boiler  was  filled  to  the  same  point  as  before.    The  eleva-  wheel  was  not  on  SO  great  a  shrinkage  Strain,  it  being  claimed 

tion   of  the  boiler  was  determined  by  the  use   of  a  level,  which   determined  for    the    nickel    alloy    that    it    has    a    lower    CO-efficient    of    expan- 

this  feature  accurately.  5,q„    fl,a„    .j„y    Qt^cr    alloy   known. 

The    water    losses    were    taken    into    consideration,    the    injector    overflow  service   tests   which   were    conducted    in    connection    with 

was    collected   and    measured;    the    steam    consumen    by    the    air   pumps    was  .                                                 1          1       1        iri 

indicated  by  stroke  counters  connected  to  both  pumps,  which  ga.ve  a  basis  the   heaviest   mountain   traffic   in   the   country,   one   huiuirea   ana 

for  calculation;   the  loss  through   calorimeters  was  also   noted  and   neces-  fifty-six    33-in.    nickelized    chilled    car    wheels    were    luit    under 

sary   corrections   made,      in    accounting   for   the    loss  through   the   pops,    the  Berwick    lOOOOO    lb     COal    cars       After    12    months,    during    which 

pop   casings    were    drilled    and   tapped   and    plugs    with    a   1/16   in.    diameter  J                          '           ^^;„„i           made  '29.966    miles,    nine    wheels    only 

orifice  were  screwed  in  flush  with  the  inside  of  the  casing;  these  plugs  were  ^'^     wn^vi,                              &.                         -         1             1          A                     *        i 

then  connected  to  a  pipe  line  running  back  to  a  condensing  coil  in  the  tank.  were    withdrawn    for    defects,    showing    less    than    6    per    cent.    01 

by  this  scheme  a  small  per  cent,  of  the  steam  discharged  through  the  pops  i\^^   wheels   drawn.     As  the    railroads   of   the   country   draw   on 

passed  through   these  orifices  and  was  condensed   ano  collected   in   a   small  ^^^    average    W  per   cent,   of   the  car   wheels  they   use    every   year, 

tank  arranged  for  this  purpose.     With  the  engine  stationary,  and  the  boiler  .       ,                           .                         1     li        u        ■    „    c^^    ^    t;..ct    *,-i^l     inA 

tut       :            •              c    J  ,    1         .1                       .1  .1.     1   •  t,.     £  .1  onlv  6  per  cent,  is  a  remarkable  showing  for  a  hrst   irial,  ana 

full  of  water,  engine  was  fired  to  keep  the  pops  up  until  the  height  of  the  oiiiy    w   i^ci     ».^>il.    t<j   kx                                              o                     1       1    1       1        ■ 

water  in  the  boiler  receded  to  tne  bottom  of  the  gauge  glass.    The  injectors  it  may  be  further  enhanced  by  the  fact  that  no  wheel  broke  in 

were  then  put  on  and  the  boiler  filled  to  the  original  point.    With  tne  use  service.     Eighty-eight  36-in.  nickelized  wheels  were   also  tested 

o!  the  calibrated  tank,  we  were  then  able  to  oetermine  the  amount  of  water  ^,„(jgr  locomotive  tenders   in  the  same  territory,  and  nine  were 

required   to   fill  the  boiler   which   corresponded   with   the   amount   discharged  .         r             ,1                  i_      1        u    -  ,^  •■    .,.,,1    ^na    fnr 

through  the  pops.     The  ratio  of  the  water  discharged  through  the  pop  to  clrawn    for   •'comby   from  brakes  or  brake  burns,     and   one   tor 

the  water  collected  from  the  condenser  gave  us  the  desired  percentage   for  worn    tread,    with    a    mileage    of    21,200. 

determining  the  pop  loss  on  each  trip.  "^he    chemical    analysis    of    the    wheels    that    stood    the    tore- 

PRESSURE    DETER.VIINATIONS.  „,-,i„g   mechanical   and   service   tests   was   ideal: 

All    steam    pressure    determinations    were    indicated    by    ordinary    steam  "                                   c-l               S    1             \I                  Phos            C  C             Nickel, 

gauges,  which  were  carefully  and  repeatedly  tested  to  assure  their  accuracy;  ^^^      ^^^^^         ^^     ^SlL             ^u^.            ^467^'           .343'            .7S  '             .667 

this   refers  both  to  the   steam   pressure    gauge   on   the   boiler  as   well   as  the  q\^^J^   Tread    .  .  .    .441              .110              .483              .342            3.339              .OS" 

steam    gauges   used   in   connection    with    the   calorimeters.      The    at:nospheric  j^^     making     a    nickelized     Steel    car    axle.    the     low-est     amount 

pressure    was   determined    by    use    of    a    marine    type    barometer    which    was  produce    the    best    results    has    been     l^xed     at    3'/^ 

mounted  in  the  dvnamometer  car.     This  instrument  was  broken  on  account  neccssdiy     lu    ^i  ,uu^^                                                           j         /-,     •         »      tV.» 

of    running    over  'a    derail    switch,    and    only    two    days'    observations    were  per   cent.,    or   70  pounds  per  ton    of   2,000  pounds.      Uwing  to   tne 

made.  greater    amount    of   combined   carbon    in    a    chilled   wheel    mix- 

DRAFT    DETERMINATIONS.  ^^^^^    jj   j^.    Q,^,y   „ecessary   to   use    14   pounds   per   ton    of   2,000 

The    draft    was   shown    by  open    water    manometer   tubes,    one   manometer  g    ^^^^^    ^         ,^,„j    ;„ 

being   connected   to   a   line   running   to   the    front   end;    the    other   was   con-  pounus.        i  iic    picsciii    tw=t.    c          v.                  .,                            *     . 

nected  to  a  short  pipe  which  was  inserted  through  the  fire  door  when  these  large   quantities.      So   that  $5.32   represents   the   amount   m   dol- 

rcadings  were  taken.  lars  and  cents  per  ton  in   a  car  wheel   mixture   in  the   first  lot 

QUALITY    OF    STEAM.  ^j  wheels,  but  when  these  are  remelted,  the  new  nickel  required 

The  quality  of  steam  was  determined  by   using  Peabody  throttling  calon-  1        t    a-o -,r    „».-    t^„     ,„•    cs,-pntv  fivp    cents    ner 

meters;    one   of  these   was  attached   to   the   high    pressure   delivery   pipe   and  would    only    be    about    $2.25    per    ton     or    Seventy-hve    cent,    per 

the  other  connected  with  the  steam  chest  on  the  low  pressure  cylinder.  wheel. 

THROTTLE  AND  REVERSE  BAR   POSITIONS.  

The    reverse   bar   quadrant   was  stenciled,   counting   the    notches   from    the  In    I505    Pl..\TINU.\I    SoLU    AS    Low    AS    $18.50    PER    OuNCE,    and 

center.     The  throttle  opening  was  determined  by  taking  the  dome  cap  off  even  at  that  figure  was  not  in  great  demand.    To-day  it  is  selV 

and  marking  the  valve  stem   in   the  cab   in   increments  of   1/16   open.      The  .          ^^^    ^                        OUnce,    a    truly    astonishing    figure,    when    the 

thiottle   was   accurately   adjusted   to   increments  of    -/i    open    and   the   neces-  *              ^"'■^  ,       ,        ^    ~                                        ■        „    ,;j„,^,I       Xl,»   rrrp^il- 

sary  points  located  on  the  throttle  stem.     The   position  of  reverse  bar  and  pnce   of   gold,   about   $22.00   per    ounce,   IS   considered.      The   great 

throttle   were   registered   on   the  dynamometer  chart  by   operating  push   but-  increase    in    the    manufacture    of    incandescent   lamps    IS    the    pnr.- 

tons  in   the   locomotive  cab — one  push   on  the  reverse  bar  button   indicating  cipal    cause    for   the    advance    in    price. 

the  bar  one  notch  from  center:  one  push  on  the     throttle  button   indicating        

th<    throttle    1/16   open.  -  Frick   lildg..   Pittsburgh.   Pa. 


The  Street  Locomotive  Stoker 


A    STOKER    FOR    LOCOMOTIVES    WHICH    INCLUDES    A  CRUSHER,     ELEVATOR    AND    FUEL    DISTRIUTING    AR- 
RANGEMENT   ALL    PERMANENTLY    ATTACHED    TO  THE    LOCOMOTIVE,    WHILE    AT    THE    SAME    TIME 
NOT    IN    ANY    WAY    INTERFERING    WITH    THE  USE    OF    THE    FIRE    DOOR    OR    INTERIOR    FIRE- 
BOX    ARRANGEMENT 


Guided  by  the  conviction  tliat  a  locomotive  stoker  sliould  be 
part  of  the  locomotive,  as  distinguished  from  a  portable  device, 
that  it  should  be  capable  of  handling  any  reasonable  amount 
of  fuel  of  any  character  with  which  the  engine  might  be  sup- 
plied, that  it  should  not  in  any  way  interfere  with  the  use  of 
the  fire  door  and  that  it  should  carry  the  minimum  possibility 
of  accident  and  maximum  in  flexibility  of  control,  Clement  F. 
Street  has  designed  the  apparatus  shown  in  the  accompanying 
illustrations,  which,  during  the  past  two  years,  has  been  re- 
markably successful  in  operation  on  both  the  heaviest  type  of 
Mallet  freight  engines  and  on  high  speed  freight  trains  sched- 
uled at  passenger  train  speed. 

This  stoker  has  proved  itself  under  these  conditions  to  satis- 


factorily fulfil  all  reasonable  requirements  in  connection  with 
handling  large  quantities  of  fuel,  giving  perfect  combustion, 
which  means  smokeless  combustion  and  in  proving  its  reliability 
and  flexibility   while   running   in   pooled   service. 

The  principle  on  which  ths  stoker  is  designed,  viz.,  the  steam 
jet  or  scatter  type,  is  one  which  permits  the  lower  grades  of 
fuel  to  be  satisfactorily  burned,  giving  a  high  combustion  effi- 
ciency at  low  fuel  cost.  It  is  also  one  which,  because  of  the 
constant  and  steady  injection  of  fuel,  maintains  a  very  constant 
firebox  temperature,  resulting  in  a  decided  decrease  in  boiler 
maintenance  with  its  often  accompanying  engine  failures  and 
roundhouse   delay. 

Reference  to  the  illustrations  will   show   that  the   stoker  per- 
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Elevator  Engine. 

21 

2. 

Elevator  Engine  Oil    Separator. 
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3. 

Elevator  Engine  Flywheel. 
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4. 

Elevator  Engine  Steam    Pipe. 
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5. 

Elevator  Engine  Exhaust    Pipe. 
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6. 

Elevator  Engine  Bed    Plate. 
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7. 

Sprocket  Wheel  Casing. 
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8. 

Sprocket  Wheel  Casing  Cover. 
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9, 

Controller. 
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10. 

Controller  Cam. 
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11. 

Controller  Lever. 
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12. 

Discharge    Pipe. 
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13. 

Pipe    Bend. 
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14. 

Distributer  Hopper. 
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15. 

Center  Distributer  Elbow. 
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16. 

Center  Distributer. 
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17. 

Right    Hand    Distributer    Elbow. 
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IS. 

Left  Hand  Distributer. 
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19. 

Left   Hand    Distributer    Elbow. 
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Right  Hand  Distributer  Pipe. 
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Right  Hand   Distributer  Pipe    Flange. 

Left  Hand  Distributer  Pipe. 

Left  Hand   Distributer  Pipe   Flange. 

7  in.  Elevator  Pipe. 

7  in.  Elevator  Pipe  Flange. 

6  in.   Elevator  Pipe. 

6  in.    Elevator   Pipe   Flange. 
Elevator  Bucket. 
Elevator  Chain. 
Elevator  Chain  Link. 

Lower  Hopper  Right  Hand  Sheave. 
Lower  Hopper  Left  Hand  Sheave. 
Lower  Hopper  Center  Sheave. 
Lower  Hopper. 

Lower  Hopper  Sheave  Bearing, 
Lower   Hopper   Sheave   Shaft. 
Lower  Hopper  Sheave  Collar. 
Lower  Hopper  Boot. 
Coal   Chute. 

7  in.   Bell   Mouth. 


41.  6  in.  Bell  Mouth. 

42.  Crusher   Engine. 

43.  Crusher  Engine  Bed  Plate. 

44.  Crusher  Engine  Fly  Wheel. 
46.   Crusher   Engine   Oil    Separator. 

46.  Crusher  Engine  Vent. 

47.  Crusher   Engine   Steam   Pipe. 

48.  Crusher  Engine  Exhaust  Pipe. 

49.  Crusher  Eccentric. 

50.  Crusher  Eccentric  Arm. 

51.  Crusher  Eccentric  Arm  Cap. 

52.  Crusher. 

53.  Crusher  Lever. 

54.  Crusher  Swinging  Jaw. 

55.  Crusher   Stationary  Jaw. 

56.  Di'-tance  Piece. 

57.  Cam   Shaft. 

59.  Slip  Joint  Pipe. 

60.  Ball  Joint  Body. 

61.  1  in.   Pipe  to  Crusher  Engine. 
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lorms  throe  ilistiiict  operations.  Fir,';t,  crnsliiiig  tlic  coal;  sec- 
ond, clevaliiiK  aiul  conveying;  third,  distributing  and  injecting. 
The  crushing  apparatus  is  independent  and  is  located  on  the 
tender.  It  consists  of  a  special  design  swinging  jaw  crusher 
with  spring  release  behind  the  jaws  to  prevent  breakage  of  its 
parts.  It  is  operated  by  a  small  Wcstinghouse  single  acting 
engine  located  inside  of  the  end  of  one  of  the  tank  water  legs, 
which  is  partitioned  off  for  this  purpose.  The  crusher  itself  is 
placed  on  the  left-hand  side  on  a  level  with  the  floor  of  the 
tender,  so  that  the  coal  is  simply  shoved  into  it,  the  fireman 
often  using  his  foot  for  this  purpose.  It  will  handle  run  of 
mine  coal  in  lumps  8  x  lo  in.  and  crushes  it  to  a  size  which 
will  pass  through  a  l.'/^-in.  slot.  The  crusher  operates  continu- 
ously and  requres  no  attention  other  than  an  occasional  oiling 
of  the  engine  bearings.  Below  the  crusher  there  is  a  sheet 
iron  trough  or  cliute  extending  downward  at  an  angle  of  about 
45  degs.,  which  discharges  the  coal  into  a  hopper  located  on  the 
bottom  of  the  elevator  casing  underneath  the  deck.  This  hop- 
per is  wide  enough  to  allow  for  tlie  changes  in  position  of  the 
engine  and  tender. 
The  elevator  consists  of  a  double  endlcsss  chain  with  specially 
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CRUSHER     USED     WITH     STREET     STOKER. 

shaped  malleable  iron  bucket  having  a  capacity  of  about  34.5 
cu.  in.  This  chain  travels  in  a  casing  made  of  iron  piping  of 
suitable  size,  being  guided  at  the  bottom  by  three  adjustable 
rollers  and  driven  by  specially  designed  steel  sprocket  wheel 
located  in  the  upper  left-hand  corner,  the  conveyor  operating 
up  on  the  left-hand  side  and  down  on  the  right.  It  travels  at 
the  rate  of  about  90  ft.  per  minute.  This  driving  sprocket, 
completely  encased,  is  driven  through  a  worm  gear  by  a  single 
acting  Westinghouse  engine  secured  to  the  boiler  head  just  be- 
hind it  in  a  position  where  it  ofifers  miniinum  of  obstruction. 
Below  the  deck  plate  the  elevator  with  its  guiding  rolls  is  en- 
closed in  a  sheet  iron  casing,  protecting  it  from  damage. 

The  crushed  fuel  is  fed  to  the  elevator  buckets  through  the 
hopper   in   the  casing  and   is  carried   up   the   left-hand  side   ana 


after  passing  over  the  driving  sprocket  rnakes  a  sharp  turn 
downward  and  passes  through  a  cylindrical  screen.  The  fou' 
quaiters  of  this  screen  are  perforated  with  holes  of  different 
diameters.  They  are  '4  in.,  5/16  in.,  ■>^  in.,  and  Vi  in.  By  ro- 
tating this  screen  so  that  one  or  the  other  of  this  set  of  holes 
are  brought  beneath  the  buckets  the  quantity  of  coal  passing 
through  can  be  varied.  The  fine  coal  passing  through  this 
screen  drops  into  the  passage  leading  to  the  center  nozzle.  Be- 
yond the  screen  the  buckets  pass  over  a  hopper  in  which  there 
is  a  deflector  plate  that  can  be  adjusted  so  as  to  turn  more  or 
less  coal  to  the  right  or  left.  This  deflector  plate  is  arranged 
so  that  the  rolling  of  the  locomotive  does  not  affecf  its  opera- 
tion. 

There  are  three  injector  nozzles,  one  being  central  over  the 
fire  door;  the  other  two  on  the  sides  lower  down.  The  de- 
flector plate  is  adjustable  and  controls  the  distribution  to  the 
outer  nozzles  and  tlie  screen  to  the  center.  This  scheme  makes 
it  possible  to  easily  control  the  distribution  as  desired.  Refer- 
.'■nce  to  the  illustrations  will  show  the  location  of  the  nozzles 
and  their  connection  with   the  elevator  systein. 

Each  of  the  three  nozzles  are  made  of  cast  iron  with  an 
elbow  outside  and  pass  through  large  tubes  rolled  and  beaded 
into  the  back  head  of  the  boiler  and  firebox  sheet.  They  ex- 
tend a  short  distance  inside  of  the  firebox  and  the  center  one 
has  a  downward  projection,  which  directs  the  fine  fuel  emerg- 
ing from  it  into  the  back  corners  and  back  part  of  the  box, 
where  there  is  th.e  least  tendency,  to  draw  it  linconsumed  into 
the  flues.  The  side  nozzles  have  an  extension  which  carries 
a  small  lip  that,  while  it  does  not  interfere  with  the  coal 
emerging  from  the  nozzle  sufficiently  to  change  its  direction, 
does  act  as  a  scattering  arrangement  and  tends  to  scatter  coal 
over  the  front  end  of  the  box  and  along  the  side  sheets  on 
either  side. 

The  coal  falling  down  through  the  distributing  system  is  de- 
posited at  the  back  end  of  these  nozzles  just  in  front  of  the 
steam  jets,  which,  acting  intermittently,  inject  it  into  the  fire- 
box. All  three  steam  jets  act  in  unison,  being  connected  to  the 
same  steam  pipe,  which  receives  its  supply  direct  from  the 
boiler.  In  this  steam  line  is  inserted  a  spring  seated  valve, 
which  is  secured  to  the  casing  enclosing  the  driving  sprocket 
of  the  elevating  system.  The  spring  of  this  valve  holds  it  in  a 
closed  position  and  it  can  only  be  opened  by  forcing  the  pro- 
jecting stem  of  the  valve  inward  against  the  sprmg.  This 
movement  is  performed  by  the  latch  on  the  end  of  the  lever 
centrally  hinged,  which  carries  a  roller  at  its  upper  end.  It  is 
provided  with  a  handle  on  the  lower  end.  The  end  of  the  driv- 
ing sprocket  axle  extends  through  the  casing  and  carries  a  small 
drum  against  which  the  roller  on  the  lever  just  mentioned  has 
a  contact.  On  the  inside  of  this  drum  are  four  cams  which 
can  be  raised  independently  and  when  so  raised  will  come  in 
contact  with  the  roller  and  put  the  lever  into  action,  which  in 
turn,  if  the  latch  on  the  lever  is  in  the  proper  position,  will 
open  the  spring  valve  intermittently,  allowing  a  powerful  puff 
of  steam  to  emerge  from  the  nozzles.  One  or  more  of  these 
cams  are  put  into  operation,  depending  upon  the  quantity  of 
fuel  that  is  being  handled  by  the  conveyor,  which  in  turn  de- 
pends upon  the  amount  being  put  through  the  crusher.  If  for 
any  reason-  it  is  desired  to  stop  the  injection  of  coal  into  the 
firebox  while  the  elevator  is  still  delivering  the  amount  already 
crushed,  the  latch  on  the  lever  can  be  dropped  down,  which 
closes  oflt   the   steam   supply  instantly. 

All  of  this  apparatus  is  rigidly  secured  to  the  back  head  of 
the  boiler  and  locomotive  frames,  and  while  occupying  consid- 
erable room  in  the  cab  it  is  in  such  a  location  as  to  interfere 
in  no  way  with  the  engineer  or  with  the  fireman  in  case  it  is 
necessary  to  hand  fire.  The  fire  door  opening  and  connections 
are  entirely  unobstructed,  permitting  the  easy  inspection  of  the 
condition  of  the  fire  and  the  use  of  a  hook  if  necessary.  The 
apparatus  when  once  started  and  properly  adjusted  does  not 
require  attention,  since  the  supply  of  coal  being  delivered  is 
controlled  by  the   supply   put   into  the   crusher. 

On  the  L.  S.  &  M.  S.  Railway  there  are  several  large  con- 
solidation locomotives  running  in  the  regular  pool  out  of  Col- 
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GENERAL    VIEW   IN    CAB   OF   CONSOLIDATION    LOCOMOTIVE    EyUIPPEIl 
WITH   A   STREET   STOKER. 


ARRANGEMENT    OF     STEAM     JET     CONTROL     OF 
STREET     STOKER. 
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liinvond,  which  are  ciiuippi'd  with  ihi-  siokiT,  and  a  reci-rit 
unhi raided  visit  of  a  reprtscntative  of  this  journal  the  tirst 
locomotive  equipped  with  the  stoker  that  was  ordered  out  was 
boarded  for  an  inspection  trip.  This  engine  was  assigned  to 
a  fast  freight  run.  was  in  charge  of  an  engine  crew  wliich  had 
had  no  more  service  with  the  stoker  engine  than  otlier  crews 
of  the  same  poo!.  The  locomotive,  a  large  consolidation,  was 
forced  practically  to   its   capacity   and   t!ic   ease   «itli   which    the 


DRIVING     SPROCKET    .AND    DETAIL    OF    ELEV.ATOR. 

Steam  pressure  was  maintained  without  variation  was  remark- 
able. In  the  tirebox  the  fuel  bed  was  level,  incandescent  and 
thin,  being  in  practically  perfect  condition.  The  box  was  tilled 
with  an  incandescent  flame  to  a  much  greater  extent  than  is 
obtained  under  hand  firing  conditions,  showing  that  a  large 
part  of  the  fine  fuel  was  consumed  in  suspension.  The  stack 
showe<l  only  a  moderate  amount  of  smoke  for  short  interval?, 
emitting  practically  no  smoke   for  most  of  the   time. 

This  design  of  stoker  was  applied  and  has  been  operating 
most  successfully  for  several  months  on  the  large  Mallet  com- 
pound locomotive  which  was  illustrated  on  page  136  of  the  April, 
1910,  issue  of  this  journal.  It  has  also  been  applied  to  engines 
of  the   same   type  on  a  number  of  other   roads. 


Pennsylvania  Railroad  to  Retain  Jersey  City  Terminal. — 
On  account  of  the  various  rumors  that  the  Pennsylvania  Rail- 
road is  about  to  dispose  of  its  Jersey  City  terminals,  Samuel 
Rea,  first  vice-president  of  the  company,  has  stated  that  there 
is  no  foundation  in  the  report.  While  the  road's  main  pas- 
senger station  is  now  in  Manhattan,  and,  with  the  inauguration 
of  the  joint  service  with  the  Hudson  Company  between  Park 
Place,  Newark,  the  Manhattan  Transfer  and  the  Hudson  1  er 
minal  at  Church  and  Cortlandt  streets,  few  passenger  trains  in 
addition  to  express  and  mail  trains  will  run  to  Jersey  City,  the 
station  there  is  one  of  the  most  valuable  railroad  company  ter- 
minals on  the  Xew  York  harbor,  and  its  continued  use  for  rail- 
road purposes  is  assured.  The  Lehigh  Valley  uses  the  terminal 
for  all  its  passenger  service  and  will  continue  to  do  so,  as  far  as 
anybody  is  prophesying. 


It  Was  in  the  Year  1875  that  the  first  railroad  was  opened 
in  Japan  connecting  Tokio  and  Yokohama,  Since  then  new- 
lines  have  been  completed  in  many  directions,  and  it  is  now- 
possible  to  travel  from  the  extreme  south  to  the  northern 
boundary — a  distance  of  morf  than  a  thousand  miles. 


A  Report  from  .\n  American   Consular  Officer  in  a  Latin 
American  country  states  that  the  managements  of  two  railroads 
in  his  district  are  installing  grease   cups  on  all   locomotives  oii 
their  lines,   and   as  yet  have  been   unable  to   find  a  grease  that 
is  hard  enough  to  stand  the  climate. 


A  NEW  STYLE  TRUCK-LEVER  CONNECTION 


There  has  recently  been  placed  upon  the  market  a  truck-lever 
connection  of  a  design  embody. ng  remarkable  strength  with  both 
simplicity  and  novelty.  In  the  past  various  styles  of  truck-lever 
connections  or  bottom  rods  have  been  used,  made  cither  from 
w  rought,  round  iron  with  welded  ends,  or  the  jaw  matei  ial 
drawn  down  to  round  to  the  required  length  with  one  weldmg 
in  the  middle.  TheHe  is  also  the  malleable  iron  bar  and  ti.; 
combination  of  malleable  jaws  and  other  material. 

1  he  new  detail  here  illustrated  is  made  from  open-hearth  bar 
steel  of  Vi  in.  thickness.  In  the  process  of  manufacture  the 
bars  are  cold  sheared  to  correct  length,  the  jaws  arc  re-enforced, 
material  forming  part  of  the  pin  holes  being  pushed  out  to  give 
the  added  bearing  surface  for  an  M.  C.  B.  pin,  after  which  the 
entire  bar  is  hot-pressed  into  its  inverted  U  shape  and  closed 
at  the  bottom  as  shown  in  the  illustration. 

When  considering  the  truck-lever  connection  in  its_  relation 
to  the  other  details  forming  the  brake  rigging,  it  should  be 
borne  in  mind  that,  with  the  exception  of  the  push  rod,  this  con- 
nection is  the  only  member  which  is  subjected  to  a  compression 
load,  and  when,  in  addition  to  this  fact  there  is  a  more  or  less 
eccentric  loading  due  to  offset  or  even  .slightly  crooked  bars, 
it  should  be  apparent  that  the  niaterial  in  this  new  connection  is 
placed  far  more  efficiently  for  a  compression  load.  A  maximum 
of  material  in  the  outer  fibers  of  the  bar  with  a  corresponding 
increase  in  depth  and  width  of  section  and  a  decrease  in  the 
weight  as  compared  to  the  solid  round  bar.  forms  an  ideal  col- 
umn section  to  resist  compression  loading. 

Briefly,  the  principal  superior  features  of  this  design  of  truck- 
lever  connection  may  be  thus  enumerated : 

Xo  welded  joints;  correct  distribution  of  material  for  com- 
pression  load   and   corresponding   greater   factor   of   safety   over 
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NEW  t:u-ck-lever  (hxnecti'  n  of  incke.vsed  strength. 

solid  round  due  to  greater  depth  and  width  of  section;  open 
hearth  steel  instead  of  wrought  iron ;  homogeneous  material 
throughout  entire  bar,  and  uniformity  in  manufacture  and  mate- 
rial of  all  bars. 

During  the  development  of  this  detail  a  series  of  tests  were 
made  first  to  determine  the  most  efiicient  sections,  and  secondly 
to  find  the  strength  of  this  connection  in  direct  comparison  with 
other  round,  welded  bars.  The  Pittsburgh  Testing  Laboratory 
performed  all  these  tests  on  an  Olsen  testing  machine  of  200,- 
000  pound  capacity.  The  bars  were  supported  in  a  manner 
imitating  service  conditions,  and.  without  going  into  the  detail 
of  these  numerous  test  results,  it  is  of  interest  here  to  note  that 
in  comparison  with  the  welded  type  of  bar.  all  salient  dimen- 
sions being  the  same  for  the  two  bars,  the  solid  forged  connec- 
tion developed  from  60  to  440  per  cent,  greater  compressive 
strength  than  the  welded  connection. 

Copies  of  test  matter  and  other  information  may  be  had 
from  the  Union  Equipment  Company.  2312  Oliver  Building, 
Pittsburgh,  Pa. 


Three  Years  to  Complete  Grand  Trunk  Pacific  Extension. 
— .According  to  a  railroad  oflicial  who  is  in  close  touch  with  the 
construction  activities  of  the  Grand  Trunk  Railway  on  its  Rocky 
Mountain  section  and  the  extension  line  to  Prince  Rupert,  the 
western  terminus  of  the  road,  it  will  be  quite  three  years  before 
the  line  is  completed  to  the  coast.  Unusual  engineering  diffi- 
culties in  the  mountain  section,  and  the  present  scarcity  of 
labor,  for  which  there  is  no  relief  in  prospect,  combine  to  delay 
completion. 


Highly  Developed  Vertical  Turret  Lathe 


THE    LATEST    BULLARD    .MACHJ.NE    TOOL    CC'S    OUTPUT  AFFORDS  A  REMARKABLE  ILLUSTRATION  OF  THE 
REFINEMENT   WROUGHT   IN    THIS   TOOL   OF    PRACTICALLY    UNLIMITED    RANGE    IN    MACHINE    SHOP 

OPERATIONS 


The  great  range  of  work  that  can  be  performed  on  the  ver- 
tical turret  lathe  is  probably  not  fully  appreciated  by  tliosc 
who  are  not  sufficiently  familiar  with  its  uses.  Almost  anything 
that  an  ordinary  lathe  can  do,  and  much  it  cannot  perform,  is 
handled  on  this  class  of  machine ;  usually  in  a  much  shorter 
time,  and  in  a  more  satisfactory  manner.  The  42-inch  vertical 
turret  lathe  herein  illustrated  is  the  latest  product  in  this  line 
of  the  Bullard  Machine  Tool  Co.,  of  Bridgeport.  Conn.,  who  for 
several  years  have  been  developing  and  perfecting  the  type. 
In   its  present  form  it  may  be  safely  said  to  meet  more   nearly 


of  an  inverted  letter  "L."  being  securely  fastened  to  the  column 
and  bed  by  five  binding  bolts,  so  located  as  to  give  maximum 
rigidity.  The  cross  and  side  rails  together  form  a  unit  having 
vertical  adjustment  by  power  of  14  inches.  The  maximum  effi- 
ciency of  the  vertical  slide  is  thus  made  available  on  work  of 
various  lengths. 

The  guide  bearing  for  the  rails  on  the  column  and  bed  has 
great  length  in  proportion  to  its  width,  assuring  permanency 
of  alignment  in  the  vertical  movemert  of  these  parts.  The 
same   type   of   guide  bearing  is   provided  on   the   cross   rail   and 
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NEW     DESIGN     BULLARD    42-I^■CH     VERTICAL     TURRET      LATHE — MA.KI-.MILL    TYPE. 


than   any  other  machine  tool  the  exacting  requirements  of   e.x-  side  rail  for  the  saddles.     The  tilting  and  binding  of   heads  on 

treme   power,   continued   accuracy,    absolute    safety   of    operator,  the   rail,   due   to   cutting   strain,   is   thereby   prevented ;    the   effi- 

great   rigidity,   convenience   of   operation,    freedom    from   break-  ciency  of  the  feed  works  largely  increased,  and   accuracy   fully 

age,  and  minimum  cost  of  maintenance,  which  are  the  demands  maintained.      The    rail    and    saddle,    saddle    and    slide    are    solid 

of  to-day  and  of  the   future.  square  locked  throughout,  no  bolted  on  gibs  of  inherent  weak- 

A  study  of  this  fine  tool  impressively  emphasizes  the  high  ness  being  used,  and  all  adj.ustments  for  wear  are  made  by 
development  attained,  in  its  design.  The  many  original  features  taper  gibs.  The  entire  general  arrangement  is  representative 
embodied  are  the  result  of  the  builders'  long  experience  from  of  rigidity  to  an  unusual  degree,  although  in  a  casual  examina- 
the  original  production  of  the  vertical  turret  lathe  several  years  tion  this  is  somewhat  obscured  by  the  extremely  graceful  con- 
ago   to  the  present   day,   and   in   the   improvements   which   have  tour  of  the  machine  as  a  whole. 

been  made  the  fact  is  quite  prominent  that  items  which  would        There  is  one  vertical  head,  which  will   face  44  inches,  with  a 

ordinarily   be   associated   with    secondary   importance   have   been  vertical  movement  of  27   inches,  and  one   side   head,  each   head 

accorded  equal  consideration  with  those  of  more  vital  moment,  being  independent  in  its  action,  both  as  to  direction  and  amount 

The  basic  strength   of  the  machine,   which   is  so   distinctive  a  of    feed.     The   two  heads  can  be  operated  jointly  on   work   of 

characteristic   of   the   Bullard   output,   is    primarily   in   evidence,  small    diameter    without    irtcrference.      An    absolutely    accurate 

The  base  and  column  are  cast  as  a  unit;  of  box  construction;  center   stop   is   provided    for    the   main    head,   which    is   so    de- 

internally  braced,   providing  an   exceptionally  rigid   member.     It  signed  as  to  permit  the  head  to  be  carried  beyond  the  center  3 

will  be  noted  that   the  cross  rail  is  of  unusual  dimensions,  and  inches.     This  stop  mechanism  is  unique  in  design  and  does  not 

that   its   bearing  on   the   face  of  the  column   is  the   latter's   full  present  the  inherent  weakness  and  consequent  inaccuracy  of  the 

width.      It   is   secured   to   the   column   by   four   binding   bolts   at  ordinary  center  stop.     The  swivel  base  of  the  main  head  has  a 

the  extreme  points  of  the  bearing.     The  side  rail  has  the  form  diameter   equal   to   the    full   widtli   of   the   saddle,   being   secured 
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thereto  by  miinerous  binding  bolts,  thus  ;icl(linK  an  clement  of 
unusual  strength  to  these  parts.  Angular  adjustment  up  to  45 
degrees  on  eitlier  side  of  the  vertical  center  is  obtained  by  a 
system  of  gearing. 

1  he  turret  is  lO  in.  diameter,  with  five  faces,  the  steel  bushed 
lioles  therein  being  2J4  in.  diameter.  Being  set  at  an  angle 
the  turret  will  swing  large  tools  clear  of  the  slide.  It  is  re- 
volved by  the  lever  plainly  shown  in  one  of  the  illustrations, 
one  turn  being  equal  to  each  face  of  the  turret.  Ihe  turret 
slide  has  an  exceptionally  broad  bearing  on  the  swivel  base,  and 
is  also  provided  with  the  type  of  guide  bearing  previously  re 
ferred  to.  Special  provision  is  made  for  maintaining  alignment 
with  tlie  center  of  the  table.  Half-boxes,  secured  to  the  turret 
by  two  binder  bolts,  bear  on  the  split  steel  bushings  in  the 
turret  holes,  securely  linUling  the  slianks  of  tool  holders,  boring 
bars,  etc.  As  no  frictional  binder  is  sufficient,  however,  to  re- 
sist the  twisting  strain  set  up  by  a  heavy  cut,  a  pin  of  large 
diameter,  located  at  the  inner  end  of  tlie  turret  holes,  enters  a 
slot  in  the  end  of  the  bar  or  tool  holder  and  acts  as  a  driver. 
The  tool  holder  may  be  partially  withdrawn  and  disengaged 
from  the  driving  pin  to  properly  set  a  tool  for  cutting  at  or 
near  the  center,  which  is  not  possible  with  a  key  or  key  way. 

The  side  head,  which  does  not  swivel,  has  a  vertical  move- 
ment of  28  in.  and  a  horizontal  movement  of  21  in.  The  ma.xi- 
mum  distance  from  the  table  to  the  underside  of  the  cross  slide 
is  25  in.  Quick  hand  movement  in  all  directions  is  provided, 
also  means  for  making  fire  adjustment,  independent  of  the 
feed  works.  A  four-faced  turret  holder  on  the  side  head  ob- 
viates the  necessity  of  a  constant  change  of  tools,  and  i^  in. 
by    I, '4   in.   tool   steel  may  be  used. 

The  table  is  driven  through  accurately  planed  bevel  gearing, 
having  a  special  tooth  form,  which  has  a  rotative  effect  only. 
Experiments  extending  over  a  period  of  many  years  have  proved 
the  bevel  drive  to  be  superior  to  the  spur  drive — notably  in  the 
smoothness  of  the  cut  and  the  absence  of  chatter  and  tool 
marks.  The  table  spindle  is  of  the  standard  Bullard  type,  as 
shown  in  the  sectional  drawing,  having  an  angular  thrust  bear- 
ing of  large  diameter,  the  side  strains  being  absorbed  by  ver- 
tical cylindrical  bearings  of  exceptionally  ample  proportions. 
All  bearings  are  accurately  and  concentrically  ground  on  a 
special    machine,    designed    and    built    for    this    specific    purpose. 


through  two  systems  of  selective  sliding  gears,  one  of  which  is 
illustrated,  and  positive  clutches.  Only  gears  transmitting  power 
are  in  mesh — no  power  being  consumed  by  i  lie  rr.miing  gears. 
It  may  be  of  interest  in  this  connection  to  me;  tion  that  alloy 
steel  gears,  specially  heat  treated,  are  used  throughout  the  en- 
tire driving  and  feed  train  of  this  machine,  with  the  single  ex- 
ception of  the  table  gear,  which  is  of  such  proportions  that  it 
cannot  be  successfully  heat  treated.  A  special  alloy,  however, 
having  exceptional  wearing  cpialities  in  an  unbardencd  state,  is 
used  in  this  gear. 

A  multiple  speed  clutch  disc,  readily  adjustable,  is  mterposed 
between  the  main  driving  shaft  and  the  primary  speed  change 
device,  and  the  members  running  at  constant  speed  its  efficiency 


UdIou  uud  oil  Pipe  here, 


T.\BLE     SPINDLE     AND     LUBRICATION. 

The  spindle  journals  are  of  cast  iron,  scraped  to  create  a  bear- 
ing on  the  spindle.  No  adjustment  is  required  and,  therefore, 
IS  not  provided.  The  entire  spmdle  is  immersed  in  oil,  which 
is   supplied   in   the  manner  to   be  described. 

With  the  main  driving  pulley  running  360  r.  p.  m.,  the  follow- 
ing 12  speeds  are  mechanically  obtained:  3.1,  4,  5.5,  7.1,  9,  11, 
16,  20,  27,  34,  46  and  60  r.  p.  m.    The  speed  changes  are  effected 
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SELECTIVE    SLIDING    SPEED    GEARS. 

does  not  vary.  The  brake  parts  are  integral  with  the  driven 
member  of  the  disc  clutch,  and,  while  running  at  constant 
speed,  have  a  constant  braking  value,  regardless  of  table  speed, 
i  he  clutch  and  brakes  are  operated  by  one  lever,  the  engaging 
of  one  disengaging  the  other.  Anyone  of  the  four  primary 
speeds  may  be  selectively  engaged  by  means  of  a  second  lever, 
and  the  secondary   speed  changes  are  obtained  in  like   manner. 

The  controlling  levers  are  positively  interlocking.  The 
clutch  must  be  released  and  the  brake  engaged  before  a  speed 
change  can  be  made.  A  complete  engagement  of  gears  for 
any  speed  is  necessary  before  the  brake  can  be  released  and 
the  clutch  re-engaged.  Ihis  system  of  interlocking  does  not  in 
any  way  interfere  with  rapid  manipulation,  and  it  serves  as  an 
absolute  safeguard  against  breakage  due  to  careless  handling. 
The  location  of  all  operating  levers  and  handles  in  a  position 
convenient  to  the  operator,  as  is  clearly  shown  in  the  illustra- 
tions, affords  an  important  factor  conductive  to  greater  out- 
put. Centralized  control  permits  the  operator  to  concentrate  on 
productive  effort,  which  is  not  interfered  with  by  unnecessary 
steps  from  one  part  of  the  machine  to  another.  The  number 
of  table  revolutions  per  minute  may  be  instantly  ascertained 
from  a  direct  reading  indicator  incorporated  in  the  interlock- 
ing device. 

Among  the  many  meritorious  features  of  improvement  which 
may  be  found  in  this  machine,  the  refinement  to  which  the  feed 
works  and  details  have  been  brought  is  worthy  of  special  con- 
sideration. The  feed  works  for  each  head  are  entirely  inde- 
pendent, and  so  located  as  to  be  conveniently  operated.  Feeds 
for  both  heads  are  positive  and  independent,  and  have  8  charges, 
ranging  from  1/96  in.  to  Yz  in.  in  all  directions.  The  feed 
changes  are  instantly  obtained  by  turning  a  knurled  wheel,  and 
the  amount  of  feed  per  revolution  is  indicated  on  a  direct  read- 
ing inde.x  plate  on  each  feed  box.  The  feed  is  engaged  or  dis- 
engaged, or  change  made  from  vertical  to  cross  feed,  or  vice 
versa,  by  engaging  the  centrally  located  drop  worm  gears  on 
the  end  of  feed  rod  and  feed  sc*ew.  Safety  devices  which  are 
incorporated  in  each  feed  works  insure  against  breakage  of 
gears  or  mechanism  by  careless  handling  of  the  heads. 

The  machine  is  most  thoroughly  provided  with  information 
readings  for  the  operator.  An  accurately  graduated  scale  is 
attached  to  the  main  turret  slide,  and  a  similar  scale  is  made 
part  of  the  cross  rail  face.  A  seal;  is  also  attached  10  the  tool 
slide  of  the  side  head;  these  scales  proving  of  material  as- 
s'stance  in   the  setting  of  tools.     Index   dials   accuratelv   gradu- 
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ated  in  thoiisancltli?  of  an  inch  pre  mounted  on  the  feed  rods  of 
both  main  and  side  heads.  These  dials,  being  of  large  diame- 
ter, have  the  graduations  widely  spaced  and  hence  arc  excep- 
tionally distinct  and  readable. 

Observation  stops,  bearing  numbers  to  correspond  witli  those 
on  the  faces  of  the  turrets,  are  adjustably  mounted  on  gradu- 
ated scales  and  micrometer  dials,  and  are  invaluable  m  the  du- 
plication of  various  sizes.  They  do  not  present  the  limitations 
and   objectionable    feature?,    mechanicrl    and    otherwise,    of    the 


IIICROMEIER    DI.^LS    .\.N'D   ODSEKV.\TI0N    STOPS. 

automatic   feed   trip,  which  can  be   set   for  one  dimension   only, 
and  is   undependable   for  accurate   reproduction. 

An  original  conception  which  has  been  worked  out  in  a  thor 
oughly  practical  manner  may  be  found  in  the  sulistitution  of 
hand  wheels  for  crank  handles  on  the  rod  and  screw  of  the 
main  head.  These  parts  of  course,  revolve  rapidly  when  powei 
traverse  mechanism  is  engaged,  and  crank  handles  would  be 
dangerous.  The  hand  wheels  which  are  mounted  on  sleeves 
secured  to  the  rod  and  screw  are  free  to  make  a  partial  revo- 
lution on  the  sleeves  before  becoming  engaged  therewith,  the 
engagement  imparting  a  hammer  action  similar  to  a  hand  tap  on 
the  end  of  a  crank  handle.  The  arrangement  of  this  part  per- 
mits of  the  very  finest   tool  adjustment. 

The  particularly  appealing  feature  in  this  design  is  the  "con- 
tinuous flow"  system  of  lubrication  which  is  incorporated  in  the 
Bullard  vertical  turret  lathes.  Through  it  the  power  efficiency 
is  increased,  as  frictional  loss  in  gears  and  bearings  is  mate- 
rially reduced,  and  the  cost  of  maintenance  is  correspondingly 
lessened  by  the  elimination  of  wear.  A  study  of  this  oil  system 
in  its  entirety  must  impress  as  being  the  most  adequate  yet 
devised  in  connection  with  power  tools.  The  increase  in  pro- 
ductive time  is  considerable  as  the  operator  is  relieved  of  the 
daily  filling  of  numerous  oil  holes  and  cups. 

The  base  of  the  machine  forms  an  oil  reservoir  to  which  all 
of  the  oil  is  returned  after  passing  through  the  various  bear- 
ings and  gear  boxes.  Submerged  therein,  and  direct-connected 
to  the  main  driving  shaft,  is  a  gear  pump  of  more  than  ample 
capacity,  which  delivers  the  oil  to  a  distributing  reservoir  lo- 
cated on  the  outsde  of  the  column,  at  such  height  as  to  insure 
sufficient  head  for  the  free  flow  of  oil  through  the  ducts  lead- 
ing therefrom  to  the  bearings  and  individual  reservoirs,  in  which 


the  gears  revolve:  the  excess  oil  pumped  to  the  distributor  be- 
ing returned  to  the  sump  by  an  overflow  pipe.  The  oil  sights 
in  the  ducts  are  unique  in  that  the  free  flow  of  oil  is  clearly  in- 
dicated in  two  ways— by  the  size  of  the  oil  column  passing  the 
opening  if  the  pipe  is  clear,  and  by  the  overflowing  at  the  open- 
ing if   the  pipe  becomes  stopped  up. 

The  sectional  drawing  clearly  indicates  the  construction  of  the 
table  spindle  and  the  method  of  lubricating  this  member.  The 
lubrication  of  the  table  driving  gear  and  pinion  is  also  shown. 
All  gearing  is  constantly  immersed  in  oil. 

The  maximum  pressure  permitted  on  the  table  is  75  pounds 
per  square  inch,  which  would  imply  a  solid  body  of  iron  the 
full  table  diameter  and  maximum  height  of  turret.  Under  the 
severest  conditions  no  more  pressure  can  be  imposed  than  62.9 
pounds  per  square  inch,  only  about  one-third  that  borne  by  a 
single  locomotive  driving  journal.  The  flow  of  oil  to  bear- 
ings is  .02  quart  per  square  inch  per  minute,  or  one  quart  to 
50   sq.   in.  projected  bearing  area. 

A  10  h.p.  constant  speed  motor,  having  a  speed  not  to  exceed 
1.200  r  p.m.,  may  be  mounted  on  a  bracket  at  the  rear  of  the 
machine  and  connected  with  the  driving  pulley  by  belt.  The 
machine  being  self-contained,  no  expensive  foundation  is  re- 
quired.    The  net  weight  on  the  floor  is  18,500  lbs. 


From  Quebec  to  Florid.a  Without  Ch.\xc,e  of  Cars.— Exca- 
\ation  for  the  foundation  of  tbt  $20,000,000  bridge  and  viaduct 
of  the  Xew  York  Connecting  Railroad  has  started,  and  the 
work  of  building  the  three  miles  of  bridge  work  and  the  three 
miles  of  railroad  on  land  that  are  to  connect  the  Port  Morris 
yards  of  the  Xew  York,  Xew  Haven  and  Hartford  Railroad 
with  the  Long  Island  and  Pennsylvania  systems  in  the  Sunny- 
side  yards  will  begin  as  soon  as  the  foundations  are  completed. 
As  passenger  trains  will  go  direct  to  the  entrance  of  the  Penn- 
sylvania tunnel  in  the  Sunnyside  yards,  it  will  be  possible  to 
transport  passengers  without  change  of  cars  from  v^uebec  to 
Florida. 


L0C.-\TI0N     OF    THE     Xew     H.^VEx's     XeW    $2,000,000     St.\TION. — 

Following  the  placing  of  the  location  of  a  new  station  at  Xew 
Haven  in  the  hands  of  President  Mellen,  by  the  directors  of 
the  X'ew  York,  Xew  Haven  and  Hartford  Railroad,  Mr.  Mellen 
has  issued  an  official  statement  to  the  effect  that  the  station  wifl 
be  erected  upon  the  water  front  near  the  present  depot.  The 
structure  will  cost  between  two  and  two  and  a  half  million  dol- 
lars. 


B.  .\Ni)  M.  TO  H.AVE  Xew  Rep.\ir  Shop. — Decision  has  recently 
been  reached  to  locate  a  new  and  extensive  repair  shop  of  the 
Boston  and  Maine  system  at  Xorth  Billeric,  Mass.  The  plant 
will  approximate  $3,000,000  in  cost  and  will  employ  between 
1,200  and  1.500  men.  Proposals  were  received  by  the  company 
urging  the  location  nf  tlie  shop  in  not  less  than  twenty-two  cities 
and  towns. 


The  Axxf.AL  Convention  of  the  Railway  Tool  Foremen's  As- 
sociation is  to  be  held  at  the  Wellington  Hotel.  Jackson  Boule- 
vard and  Wabash  Avenue,  Chicago,  111.,  July  nth  to  13th  inc- 
clusive.  This  Association  was  formed  by  Railway  Tool  Fore- 
men to  hold  a  meeting  each  year  for  discussing  subjects  per- 
taining to  railway  tool  work,  thus  attaining  Higher  Efficiency 
in   the   Railway   Tool    Service. 


It  is  Str.\xge  But  True  that  it  should  be  so  difficult  to  per- 
suade the  owners  of  a  property  to  accept  greater  profits  with 
small  investments.  It  is  equally  true  that  the  Scientific  Man- 
ager will  find  it  more  difficult  to  educate  his  superiors  than 
his  inferiors. — Daz'td  Van  Alstync  bcfcrc  the  Congress  of  Tech- 
nology, Boston.   Muss. 


The  Ut.ah  Lei;isl.\ture  has  before  it  a  bill  making  it  com- 
pulsory for  railroads  to  grant  free  transportation  to  state  of- 
ficers, judges  of  the  supreme  and  district  courts,  members  of 
the   Legislature  and  county  sheriffs. 
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MALLET  LOCOMOTIVES  WITH  HOBART-ALFREE 
VALVES  AND  CYLINDERS 

MKXICAN     INTERNATIONAL    RAILKOAI). 


Early  in  1907  the  National  Railway  of  Mexico  purchased  6 
Pacific  type  passenger  locomotives,  which  included  an  example 
of  four  different  cylinder  arrangements  and  of  tlirce  different 
valve  gears.  One  locomotive  was  of  the  Cole  balanced  com- 
pound type  with  Walschacn  valve  gear;  one  was  a  simple  loco- 
motive with  the  Alfree-Hubhel  valves  and  cylinders  using  a 
Stephenson  valve  gear;  three  were  simple  locomotives  witli  Ste- 
phenson valve  gear,  and  one  was  a  Baldwin  balanced  compound 
with   Stephenson   valve  gear.     These   locomotives  were   put   into 


and  are  similar  in  many  respects  to  tlie  2-6-6-2  type  lucnmotivc 
built  for  the  Mexican  Central  Railway  in  1908  (see  .Americ,\n 
Engineer,  December,  1908,  page  477).  They  are  equipped  with 
neither  a  superheater  or  reheater  and  a  simple  straightforward 
design  of  steam   piping  has  been  applied. 

The  Alfree  design  of  valves  and  cylinders  was  fully  illustrated 
and  described  on  page  334  of  the  September,  1906,  issue  of  this 
journal  and  on  page  408  of  the  October,  1910,  issue,  where  they 
were  shown  in  corjucction  with  a  new  type  of  radial  valve  gear. 
As  was  explained  In  the  later  article,  this  design  of  valves  and 
cylinders  can  also  be  used  with  the  regular  Walschaert  valve 
gear  and  iu  the  case  of  these  Mallet  engines  they  have  been  so 
arranged. 

Briefly,  this  type  of  valve  consists  of  a  large  niaiji  valve  con- 


M.^LI.F.T    LOCOMOTIVE    WITH    Hor..\r.T-.\I.FREE    V.\LVES    .^iXD    CYLINDERS. 


service  on  the  same  division  and  after  being  operated  for  some 
time  they  were  given  a  complete  comparative  test  to  determine 
the  relative  efficiency.  Upon  the  completion  of  these  test  runs 
the  locomotives  were  again  put  into  the  regular  service  and  op- 
erated for  one  year,  careful  records  being  maintained  to  discover 
if  the  operating  results  would  check  the  test  rigurts.  The  net 
result  of  this  work  was  the  determination  of  the  company  to 
apply  Alfree  cylinders  and  valves  to  a  number  of  consolidation 
locomotives,  five  being  first  equipped.  After  these  had  been  in 
service  for  some  time  it  was  decided  to  equip  more  of  the  same 
type  and  at  present  a  group  of  si.xty  consolidation  locomotives 
are  being  fitted  with  cylinders  and  valves  from  the  Hobart 
Alfree  Company  as  fast  as  the  engines  go  through  the  shop. 
Furthermore,  when  it  was  decided  recently  to  purchase  20  loco- 
motives of  the  Mallet  type,  valves  and  cylinders  of  this  design 
were  again  specified. 
These  locomotives  have  recentlv  been  delivered  bv  the  Baldwin 


structed  in  front  and  back  sections  cast  in  one  piece  with  a 
longitudinal  body,  the  latter  being  elliptical  in  cross  section.  This 
arrangement  permits  very  short  and  direct  steam  ports  and  acts 
the  same  as  an  ordinary  slide  valve,  being  set  with  the  same 
lead  and  given  the  same  lap  as  would  be  used  with  the  custom- 
ary construction.  In  addition  to  this  main  valve,  which  is  set 
at  an  angle  so  as  to  permit  room,  there  is  an  auxiliary  compres- 
sion valve,  which  is  of  the  piston  or  plug  type  and  is  operated 
from  a  separate  connection  on  the  combination  lever.  This  com- 
pression valve  simply  opens  and  closes  a  passage  in  the  wall 
between  the  cylinder  steam  ports  and  the  exhaust  passage.  It 
remains  open  after  the  exhaust  closure  of  the  main  valve  and 
permits  the  steam  to  escape  from  the  cylinders  to  practically  the 
end  of  the  stroke.  The  cylinders  are  so  constructed  as  to  give 
tlie  minimum  amount  of  clearance,  permitting  the  exhaust  closure 
to  be  carried  up  to  a  very  late  point  in  the  stroke  and  still  give 
sufficient  compression  to  avoid   shock.     The  compression   valves 


#1fc 

1  ( ^ 

.\RR.\NCFMENT   OF    V.-\LVE    GE.^R   ON    MEXICAN    INTESX.\TIONAL    R.AILWAY   2-6-6-2   TYPE   LOCOMOTIVE. 

Locomotive  Works  and  are  designated  as  Class  H  in  the  rail-  have  no  other  duty  than  to  simply  open  this  passage  to  the  ex- 
road  company's  classification.  They  are  designed  for  service  on  haust  at  the  same  time  that  the  main  valve  opens  its  exhaust 
a  line  having  curves  of  21   degs.  and  grades  of  three  per  cent.      and  to  remain  open  as  just  explained.     The  compression  valve 


240 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


June.  rJll. 


in  this  case  is  sVi  in-  diameter  and  is  packed  with  broad  cast 
iron  rings  which  have  leakage  grooves  turned  in  them.  Refer- 
ence to  the  illustration  will  show  the  arrangeinent  of  the  gear  as 
fitted  to  operate  both  valves  properly  and  of  the  high  pressure 
cylinder  castings. 


VALVES. 

Kind    Hobart-Alf  ree 

Greatest  travel 6  in. 

Outside   lap    I'fi    in. 

Inside    clearance,    H.    P 7/16  in. 

Inside   clearance,    L.   P %  in. 

Exhau  st  clearance,  compression  valve  ^ ^  in. 

Lead   3/16  in. 


A— 


DETAILS    OF    CYLINDERS,     MEXICAN    INTERNATIONAL    LOCOMOTIVE. 


The  general  dimensions,  valve   setting,  etc.,  of  these  locomo- 
tives are  given  in  the   following  table ; 

GENERAL  DATA. 

Gauge *  ''1^'    M 

Service    '"!)il 

Tractive  effort  :;;:;::::::::::::::::::::::::::':::':^:.-------69;5M 

Weight  in    working  order ^^8'^?^    r' 

Weiiht   on    drivers 2»^'?,""    ^'■ 

Weight  on  leading  truck ^"•''2?  !v  ' 

Weight  on  trailing  truck :^Jl'n2n  !k 

Weight  of  engine  and  tender  in  working  order 510,000  lbs. 

Wheel   base,   rigid „V/     ,    ■ 

Wheel  base,  driving ^"  "•  A  'il' 

Wheel  base,  total VV  "  •„,/    ■ 

Wheel  base,  engine  and  tender 79   it.  2/2  in. 

RATIOS. 

Weieht  on  drivers  -^  tractive  effort - *-|^ 

Total  weight  -^  tractive  effort • ii7nQ 

Tractive  effort  X  diam.  drivers  -=-  heating  surface -noh 

Total  heating  surface  -H  grate  area O-^" 

Firebox  heating  surface   H-  total   heating  surface   per  cent -iw 

Weight  on  drivers  -^  total  heating  surface bi./u 

Total  weight  -4-  total  heating  surface 'J--«" 

Volume  equivalent  simple  cylinders,  cu.  ft ot^'nn 

Total  heating  surface  4-  vol.  equiv.  cylinders L'hi 

Grate  area  4-  vol.  equiv.  cylinders ^■■"> 

CYLINDERS. 

T--    J  Compound 

^aSiete; ::::::::::::'.:..'...'. 2154 » 33  in. 

uiameter ^^ 

Stroke 


WHEELS. 

Driving,  diameter  over  tires 56  in. 

Driving,    thickness   of   tires 4  in. 

Driving  journals,  main,  diameter  and  length 10 J4  x  12  in. 

Driving  journals,  others,  diameter  and  length 10  x  12  in. 

Engine    truck    wheels,    diameter 28  ^  in. 

Engine    truck,    journals 6  x  12  in. 

Trailing   truck   wheels,    diameter 28  ^  in. 

Trailing    truck,    journals 6  x  12  in. 

BOILEE. 

Style     Straight 

Working     pressure      220  lbs. 

Outside   diameter  of  first   ring 80  in. 

Firebox,  length   and   width 124   1/16  x  78   in. 

Firebox    plates,    thickness H  &  9/16  j"- 

Firebox,    water    space 6  "J- 

Tvbes,  material  and  thickness Sttel,  No.   12  B.  W.  G. 

Tubes,    number    and   outside    diameter 365-2;i   in. 

Tubes,  length    21  ft. 

Heating    surface,    tubes 4491  sq.  ft. 

Heating    surface,    firebox .' 207  sq.  ft. 

Heating    surface,    total 4701  sq.  ft. 

Grate   area    6"  sq.  ft. 

TENDER. 

T-     .  Vanderbilt 

t.^"*'     6   X   4   in.   angles 

Frame 33  ;„ 

Wheels,    diameter     ' Ki/'"in  in 

lournals.    diameter    and    length '^  „^n      'u 

',,,  -^  9,000  gals. 

Water    capacty     4  000  gals. 

Fuel     capacity     ° 


June,  1911. 


A.MKRIC.W     KN'GINEER    AND    RAILROAD    JOURNAL 


241 


THE  McCLELLON  LOCOMOTIVE  BOILER 


There  arc  three  features  which  take  precedent  in  connection 
with  an  ideal  boiler  for  locomotives,  viz.,  the  greatest  evapora- 
tion per  square  foot  of  heating  surface ;  highest  degree  of 
safety  and  lowest  cost  of  maintenance.  In  importance  these 
take  about  the  order  named. 

In  stationary  practice  the  water  tube  boiler  has  very  largely 
displaced  the  fire  tube  because  of  the  much  greater  capacity  per 


Gt.XEK.M.   VIEW    OF   THE    MCCLELLON    BOILER. 

unit  of  weight  and  floor  area  with  this  type,  but  in  locomotive 
practice  the  so-called  water  tube  boiler,  which  usually  means 
water  tube  fire  box,  has  not  met  with  any  great  favor,  in  spite 
of  the  fact  that  thoroughly  reliable  tests  have  shown  it  to  have 
an  increased  capacity  in  the  same  sized  boiler  of  nearly  20  per 
cent.  This  lack  of  enthusiasm  over  the  water  tube  fire  box  is 
probably  very  largely  due  to  the  feeling  that  the  third  factor 
mentioned  above  has  suffered  to  an  equal  or  greater  extent  than 
the  first  factor  has  gained  and  the  advantages  cost  more  than 
they  are  worth.  So  far  as  is  known, 
this  fact  has  not  been  proven,  and 
it  is  doubtful  if,  where  properly  de- 
signed construction  is  used,  it  would 
prove  to  actually  be  the  case  in  reg- 
ular service.  Xevertheless.  the  three 
factors  mentioned  must  all  be  kept 
prominently  in  mind  and  none  of 
theni  allowed  to  suffer  at  the  ex- 
pense of  the  others  in  the  case  of 
an  ideal  boiler. 

It  is  with  this  understanding  that 
James  M.  McClellon,  of  Boston,  has 
designed  the  boiler  shown  in  the  ac- 
companying illustrations,  which,  while 
it  incorporates  many  of  the  prin- 
ciples and  advantages  of  the  water 
tube  type,  differs  decidedly  from 
previous    designs    along    those    lines 

and  can  hardly  be  classed  as  a  water  tube  boiler.  This  design 
has  not  been  discovered  by  Mr.  McClellon,  but  is  the  result  of 
many  years'    experiment    and    investigation. 

In  general,  this  fire  box  consists  of  a  series  of  large  tubes 
flattened  on  two  sides  and  curved  to  different  radii  on  the  other 
sides,  which  are  placed  adjoining  each  other  with  the  flat  sides 
in  contact  for  the  length  of  the  side  wall  of  the  fire  box.  The 
back    head   is   made   up    of    similar   tubes    shaped    to   take    care 


tubes  art  riveted  together  by  four  rivets  at  the  point  where 
the  ferrule  is  inserted.  At  the  tops,  the  ends  of  the  tubes  are 
formed  to  tit  the  side  of  the  drums  shown  in  the  illustration, 
and  here  again  a  ferrule  is  expanded  in  an  opening  in  the 
tube  and  drum  and  four  more  rivets  are  used  to  secure  the 
construction.  The  top  of  the  tube  is  closed  by  a  flanged  section 
or  head,  with  the  flanges  extending  upward,  the  rivets  being 
on  the  outside,  while  the  bottom  is  also  provided  with  a  similar 
head.  'I  he  form  of  construction  at  the  bottom  consists  of  ex- 
tending the  sides  of  the  tubes  down 
and  bolting  them  to  the  regular  mud 
ring,  this  joint  not  being  steam  tight, 
as  the  flanged  heads  riveted  in  the 
end  of  the  tube  hold  the  pressure. 

The  upper  section  of  the  fire  box 
consists    of    three    large    drums,   the 
center  one  being  egg-shaped  and  the 
outer  two  being  flattened  to  form  a 
connection    with    the    center,    which 
are    riveted    to    openings    flanged    in 
the   back   flue   sheet   and   are   closed 
with  butnped  heads  with  or  without 
manhole  openings  at  the  rear.   These 
three  drums,  which  are  large  enough 
to  permit  a  man  to  work  inside,  have 
interconnecting   openings   fitted   with   expanded    ferrules   at   fre- 
quent intervals.    A  row  of  stay  rods  is  inserted  across  the  center 
drum  and  adjacent  drums  are  riveted  together  at  the  ferrules. 

The  back  flue  sheet  and  the  throat  sheet  take  the  form  of  the 
Bellpaire  boiler  and  are  secured  together,  giving  a  wide  water 
leg  in  the  manner  clearly  shown  in  the  illustration.  Staybolts, 
of  course,  are  required  for  these  flat  sheets,  but  at  no  other 
point  in  the  boiler  are  staybolts  used. 

The  opening  for  the   fire  door  in   the   back   head   is  arranged 


TUBE    USED    TO    M.^KE    UP    THE    SIDE    W.\TER    LEG. 


of  the  difference  in  width  at  the  top  and  bottom  and  arranged 
to  leave  an  opening  for  the  fire  door.  At  the  bottom  there  is  a 
large  ferrule  expanded  into  openings  through  two  adjacent 
tubes,  giving  access  for  the  supply  of  water.     The  two  adjacent 


\1E-W    SHOWING    TOP    DRUMS    OF     MCCLEELON    BOILER. 


by  simply  cutting  away  four  of  the  tubes  to  give  the  proper 
space  and  closing  the  ends  up  with  flanged  heads,  the  same  as 
are  used  at  the  top  of  the  side  elements.  The  bottom  sections 
are  provided  with  extra  circulating  openings  and  similar  open- 
ings are  arranged  above  the  fire  door.  In  the  case  of  the  back 
h;ad  the  elements  adjoin  the  upper  drums  at  the  bottom  of  the 
shell  and  are  simply  shaped  for  the  proper  fit  and  flanged  cups 
or  heads  inserted  and  expanded  ferrules  used  the  same  as  on 
the  side  elements.  Washout  plugs,  not  shown 
in  the  illustration,  are  provided  near  the  top 
of  each  element  and  over  the  fire  doors,  or 
•    other    places    wherever    necessary. 

The  shape  of  the  tubes  making  up  the 
side  wall  is  interesting,  the  curves  on  the 
outer  and  inner  faces  have  been  carefully  de- 
signed to  suit  the  different  conditions  of  tem- 
perature, the  inner  ones  being  subject  to  a 
greater  expansion  are  curved  at  a  shorter  radius  and  are  so 
arranged  as  to  give  a  flexibility  within  themselves,  which  s 
capable  of  taking  up  all  local  expansion  and  not  setting  up 
any    strains   in   the   connections   or  having  any   effect   upon  the 
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flue  sheet.  The  outer  face  is  curved  at  a  hirger  radius,  giving 
an  increased  stiffness  and  strength.  These  tubes  are  formed 
from  commercial  seamless  tubing,  in  which  a  particularly  high 
quality  material,  permitting  very  thin  metal  being  used,  can  be 
obtained. 

The  advantages  which  this  form  of  fire  box  seem  to  offer  are, 
the  more  rapid,  positive  and  efficient  circulation  found  in  water 
tube  boilers;  the  shape  of  the  side  sections  taking  up  the  expan- 
sion strains  and  largely  reducing  flue  and  mud  ring  leakage ; 
the  entire  elimination  of  staybolts,  with  its  many  advantages ; 
the  taking  of  all  rivets  or  caulked  joints  and  seams  away  from 
the  fire,  and  the  possibility  of  renewing  damaged  sections  with- 
out renewing  the  whole  side  sheet  and  the  increased  safety 
from  explosion  dependent  upon  these  features. 

It  is  expected  that  a  model  of  this  boiler  will  be  on  exhibi- 
tion in  space  526  at  the  coming  convention. 


AN  INTERESTING  UNIVERSAL  SHAPER 


The  i6-in.  single  geared  shaper  herewith  illustrated  has  been 
designed  by  the  Stockbridge  Machine  Company  to  meet  con- 
ditions where  a  universal  shaping  machine  that  can  be  worked 
to  or  within  limits  is  necessary,  and  it  is  fitted  with  many  spe- 
cial attachments  fitting  it  for  practically  every  possible  require- 
ment of  a   shaper   for  tool  room  or  die  work. 

Prominent    among   tlie    special    features    is    the    power    rotary 


feed  to  the  tool  slide,  which  is  mounted  on  top  of  the  ram.  The 
head  is  revolved  by  a  worm  and  worm  gear,  the  worm  being 
connected  to  the  pawl  shown  on  the  side  of  the  ram  by  a  train 
of  gears.  The  reciprocating  motion  of  the  pawl  is  imparted  by 
a  dog.  which  is  adjustable  along  the  ram  gib,  and  can  be  set 
to  give  any  desired  amount  of  throw  to  the  pawl;  the  amount 
of  throw  determining  the  amount  of  feed  to  the  worm  gear. 
The  worm  can  be  rotated  in  either  direction  and  the  construc- 
tion is  such  that  when  desired  the  head  can  be  rotated  by  hand. 
When  the  rotary  head  is  not  in  use  it  is  locked  to  the  ram  by 
means  of  two  bolts  on  either  side  of  the  head. 

The   head   slide   is   provided   with   an   automatic   stop    for   the 
down    feed   which    will   be   found   of   advantage   in   the   duplica- 


tion of  parts.  The  stop  prevents  the  tool  from  feeding  down 
too  far  and  spoiling  the  work,  and  it  also  allows  the  operator 
to  attend  to  other  work  while  the  machine  is  running.  An 
automatic  feed,  either  up  or  down,  is  also  provided  for  the  head 
slide.  The  micrometer  or  down  feed  screw  is  graduated  to 
read  to  .001  of  an  inch,  and  can  always  be  set  at  o.  The  amount 
of  feed  is  regulated  by  the  position  of  the  dog  on  the  ram  gib. 
If  desired,  the  feed  to  the  slide  can  be  operated  by  hand.  The 
swiveling,  or  rotary,  knee,  with  two  working  sides  is  revolved 
by  the  worm  and  worm  gear  through  an  arc  of  90  degrees  in 
either  direction.  One  side  is  made  to  tilt  for  planing  angles, 
and   is   especially  useful   in   die  making. 

This  shaper  has  the  Stockbridge  patented  two-piece  crank, 
giving  a  quick  return  of  3.5  to  i,  and  an  even  cutting  speed 
the  entire  length  of  the  cut.  This  quick  return  is  maintained 
on  short  strokes,  which  is  not  possible  with  any  other  crank 
motion.  The  finished  weight  of  the  machine  is  2,000  lbs.  The 
actual  length  of  the  stroke  is  i6J4  in. ;  vertical  travel  of  the 
knee,  16  in. ;  horizontal  travel  of  the  knee,  20^  in. ;  ram  bearing 
in  the  column,  26  in.,  and  for  key  seating  it  takes  a  3-in.  shaft. 


PREVENTING    SCALE    IN  BOILERS  BY  AID  OF  ALUM- 
INUM PLATES 


A  paper  upon  the  above  subject,  which  created  considerable 
interest,  was  read  at  the  last  meeting  of  the  New  York  Section 
of  the  Society  of  Chemical  Industry  by  Thomas  R.  Duggan, 
of  20  Beaver  street.  New  York. 

After  reviewing  the  necessity  of  a  pure  water  for  boilers 
and  technical  purposes  the  author  went  on  to  describe  the 
method  by  which  some  most  interesting  results  have  been  ob- 
tained in  practice,  and  stated : 

"After  a  long  period  of  experimenting  and  after  many  trials, 
an  inventor,  a  German  scientist,  Herr  Brandes,  discovered  an 
apparatus — 'The  Luminator' — which  gave  to  ordinary  water, 
after  simply  flowing  over  it,  certain  remarkable  properties.  For 
instance,  when  used  in  steam  boilers,  much  less  scale  was  de- 
posited, old  scale  was  softened  and  detached  from  the  plates, 
especially  the  flues,  steam  was  drver,  and  less  coal  was  required 
in  steam  raising,  and  generally  the  salts  were  found  as  a  pow- 
der in  the  bottom  of  the  boiler,  whereas  otherwise  they  would 
liave  formed  hard  scale. 

"The  treatment  consists  simply  of  allowing  water  to  run  down 
:in  aluminum  plate  of  special  dimensions,  with  corrugations  of 
a  particular  size,  according  to  the  character  of  the  water  to  be 
treated. 

"No  chemicals  are  required ;  it  is  only  necessary  to  brush 
well  the  corrugations  to  keep  thein  clean  and  free  from  deposit. 
No  scale  chipping  hammers  are  required  where  this  apparatus 
is  used,  nor  drilling  machines  required  to  drill  out  tubes  of 
watcrtube  boilers  or  economizers.  In  most  cases  where  this 
method  has  been  used  the  smooth  and  enamel-like  appearance 
of  the  flue  plates  and  surfaces  has  been  remarked  after  brushing 
away  the  powder   formed. 

"When  storage  tanks  and  mains  arc  far  from  the  boiler  it  is 
necessary  that  they  be  coated  with  a  non-conducting  composition 
— any  bituminous  varnish  will  do — and  that  water  reach  the  boiler 
as  soon  after  treatment  as  possible.  To  get  the  maximum  effect 
the  water  must  be  used  within  sevtn  days  after  its  treatment; 
hence  storage  tanks  should  not  be  too  large.  Where  water  is 
used  continuously  night  and  day,  it  may  be  found  necessary  to 
give  the  apparatus  about  one  day  per  week  rest,  as  the  plates 
under  certain  conditions  become  polarized.  This  only  happens 
under  very  unfavorable  conditions,  and  in  most  cases  may  be 
neglected  altogether. 

"The  action  of  the  'Luminator'  is  that,  by  the  passage  of 
water  over  the  metal  channels  at  certain  speeds,  a  current  of 
electricity  is  induced,  the  water  being  negative  and  plates  posi- 
tive, ionization  of  the  salts  takes  place,  and  they  do  not  take 
a  crystalline  form,  but  become  amorphous ;  at  the  same  time  a 
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new  and  particular  action  goes  on;  that  is,  ahniiiniim  is  by 
friction  and  electrical  action  abraded  from  the  surface  as  a  col- 
loid, which  after  a  period  undergoes  change  in  the  water.  This 
action  was  investigated  by  Professor  Donnan  at  the  Liverpool 
University,  who  found  that  aluminum  hydro.\ide  was  not  pres- 
ent in  water  treated  by  the  apparatus  to  any  extent,  but  on  turn- 
ing to  the  ultra-microscope  he  was  enabled  to  see  that  the 
aluminum  was  in  the  colloidal  form  mixed  with  hydroxide  and 
remained  so   for  several  days. 

"It  has  been  found  that  the  best  results  arc  obtained  when 
the  'Luminator'  is  facing  cither  north  or  south  and  exposed 
to  direct  liglit,  and  that  if  clos  ;d  in  entirely  from  light  and  air 


the  apparatus  becomes  almost  iroperative.  From  observations 
made  by  the  inventor,  who  had  met  with  some  failures  of  the 
apparatus  when  placed  facing  certain  directions,  he  assumed 
that  the  earth's  magnetism  had  some  effect;  therefore  it  oc- 
curred to  Professor  Donnan  that  if  the  plane  of  the  aluminum 
sheet  was  set  so  that  the  earth's  magnetic  field  cut  across  it, 
there  would  be  produced,  when  tlie  water  flowed  down  the  ap- 
paratus, a  small  electromotive  force  at  right  angles  to  the  lon- 
gitudinal grooves  of  the  aluminum  sheet,  with  the  result  that 
a  slight  electrolysis  would  occur,  precipitating  aluniiiuim  hydrox- 
ide  in  the  solution." 


NEW  DESIGN  HIGH  DUTY  LATHE 


Nearly  everyone  knows  tliat  the  most  essential  and  univer- 
sally used  of  machine  tools  is  the  lathe,  but  the  changes  it  has 
undergone  during  a  very  recent  period  are  such  as  almost  to 
entitle  it  to  a  change  of  name.     Like  every  other  machine  tool, 


In  this  case  the  bed  is  of  deep  section,  exceptionally  heavy, 
and  tlioroughly  braced  by  cross  box  girths  at  short  intervals  its 
entire  length,  affording  a  degree  of  rigidity  sufficient  to  resist 
the  heaviest  cuts  without  vibration.  The  patented  "drop  V  pat- 
tern" gives  great  additional  swing,  and  permits  of  adding  con- 
siderable metal  to  the  depth   of  the  carriage  bridge.     This  in- 


MOTOR    DRIVE    THROUGH       P.\TENTf;D       IJ-SPEED    HE.M). 


it  has  come  through  a  process  of  evolution,  and  has  increased 
in  power  and  resource  in  conformity  with  the  demands  which 
modern  need  and  methods  have  imposed.  The  simple  principle 
of  the  lathe,  that  of  rotating  the  work  to  a  stationary  cutting 
tool,  is  so  apparent  that  it  may  have  been,  and  possibly  was, 
discovered  by  more  than  one  person  in  more  countries  than 
one,  and  it  has  finally  become  one  of  the  most  useful  machines 
the  mind  has  yet  devised,  and  may  almost  be  described  as  a 
machine   for  producing  anything. 

This  thought  naturally  occurred  in  the  consideration  of  the 
fine  tool  herein  illustrated,  which  represents  the  latest  output 
of  the  American  Tool  Works  Company  of  Cincinnati,  O.  This 
is  an  important  advance  in  design,  and  it  deserves  particular 
mention,  as  among  other  striking  and  prominent  points  of 
superior  merit  it  embodies  an  abundance  of  metal  just  where 
it  is  needed  to  insure  the  utmost  rigidity,  thereby  overcoming 
all  chatter  and  vibration,  which  results  in  true  smooth  work. 
Rigidity  is  a  primary  object  in  machine  tool  frames,  limited 
only  by  commercial  considerations  and  convenience,  but  it  is 
often  lost  sight  of  or  seriously  impaired  by  faulty  arrange- 
ment and  design. 


sures  much  greater  strength  to  resist  the  downward  thrust  of 
the  tool  than  the  equivalent  widening  of  the  bridge,  which  is 
commonly  resorted  to  in  the  design  of  similar  machines. 

The  method  of  motor  application  to  these  3.0  and  36  in. 
American  lathes  is  extremely  simple  and  efficient,  only  three 
gears  being  used  in  connecting  the  armature  and  driving  shafts. 
A  constant  speed  motor,  either  of  the  direct  or  alternating 
current  type,  is  located  on  top  of  the  patented  geared  head,  and 
connected  to  the  main  driving  shaft  through  spur  gearing. 
Twelve  fundamental  spindle  speeds  are  obtainable,  6  to  275 
r.p.m.,  and  the  motor  is  under  constant  control  through  the 
controller  hand-wheel,  which  is  conveniently  located  on  the 
right  end  of  the  carriage.  A  feature  in  this  connection  quite 
apparent,  and  worthy  of  special  mention,  is  the  ease  with  which 
a  belt  driven  geared  head  lathe  can  be  changed  to  motor  drive 
at  any  time  after  installation.  A  plain  surface  is  supplied  on 
every  geared  head  for  this  purpose,  and  it  is  only  necessary  to 
apply  the  motor,  connecting  by  three  spur  gears,  armature  and 
the  drive  shafts.  It  is  also  prominent  that  the  geared  head 
has  been  scientifically  proportioned  to  resist  all  vibration  which 
might  originate  from  the  motor,  although  it  is  a  known  fact  that 
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the  high  grade  motor  is  such  a  nice  mechanism  that  there  is 
practically  no  vibration,  even  when  running  at  the  highest  speed. 

The  one  feature  of  these  new  lathes,  which  is  absolutely  new 
in  design,  is  the  quick  change  gear  mechanism  that  has  been 
developed  to  a  degree  exceeding  practically  all  similar  mechan- 
isms. Ill  keeping  with  the  original  lines  which  have  been  fol- 
lowed, representing  many  features  of  excellence,  may  be  found 
all  steel  gears.  Brown  and  Sharpe  20°  involute  cutters  have 
been  used  for  cutting  these  steel  tumbler  gears,  and  a  tooth  is 
produced  pointed  at  the  top,  and  unusually  wide  at  the  base. 
Experience  has  proved  this  style  of  tooth  the  only  proper  one 
to  use  in  a  tumbler  gear  constrution,  as  it  greatly  facilitates  the 
meshing  of  the  gears  when  running  at  high  speeds,  and  elimi- 
nates all  tendency  of  the  gears  to  ride.  The  range  of  changes 
for  feeding  and  screw  cutting  provided  by  this  mechanism  is 
practically  unlimited.  Forty-eight  standard  changes  are  shown 
on  the  index  plate,  listing  threads  from  V2  to  28  threads  per 
inch,  including  wYi  pipe  threads,  and  feeds  from  5  to  280 
cuts  per  inch.  The  rate  of  feed  is  ten  times  the  number  of 
threads  at  the  same  setting.  The  index  plate  is  located  on  the 
feed  box  directly  over  the  sliding  tumbler,  and  clearly  shows 
how  to  obtain  each  thread  and  feed.  The  feed  box  is  a  com- 
plete unit,  embodying  what  is  usually  carried  in  two  sections. 
It  consists  of  a  gear  bo.x  on  the  front  of  the  bed,  with  two 
levers  and  a  steel  sliding  tumbler,  the  latter  working  in  con- 
junction with  a  cone  of  eight  steel  gears. 

It  is  frequently  necessarj-  to  cut  odd  threads,  either  coarse 
or  fine,  and  metric  pitches,  on  the  same  lathe.  By  means  of 
the  auxiliary  quadrant  and  the  use  of  special  gears,  any  thread 
or  feed  can  be  obtained.  Metric  pitches  are  obtained  through 
the  English  lead  screw  and  transposing  gears.  This  feature  is 
of  inestimable  value,  as  it  provides  for  all  emergencies  of  this 
nature  and  fits  the  lathe  for  a  wide  range  of  work,  from  the 
finest  threads  to  coarse  worms. 

The  fundamental  speed  changes  are  made  through  the  ma- 
nipulation of  the  levers  and  handwheel  on  the  front  of  the 
headstock.  Motor  speed  can  be  comparatively  high,  1,000  to 
1,200  r.p.m.,  thereby  keeping  down  the  size  and  first  cost  of  the 
motor.  A  sensitive  but  powerful  friction  clutch  is  provided 
on  the  driving  gear  for  starting,  stopping  or  slightly  moving 
the  gears  in  the  head,  to  facilitate  making  speed  changes  with- 


DOUBLE    B.\CK    GE.\RED    HEAD. 

out  shock  to  the  parts  or  interfering  with  the  motor  speed. 
The  size  of  the  motor  is,  of  course,  dependent  upon  the  nature 
of  the  work  to  be  handled.  If  the  lathe  must  stand  up  to 
continuous  hard  work,  a  large  motor  must  be  used,  whereas  if 
it  is  intended  only  for  a  general  line  of  work,  one  of  normal 
power  will  be  amply  sufficient.  The  power  of  the  motor  should 
be  from  7^  to  15  horsepower. 

In  addition  to  these  special  features  the  manner  in  which 
details  have  been  wrought  out  in  the  construction  of  this  ma- 
chine is  of  exceptional  interest.     In  particular  the  design  of  the 


tailstock  merits  a  careful  examination.  This  is  representative 
of  an  extremely  massive  quadruple  clamping  stud  type,  with 
back  bolts  running  to  the  top  of  the  barrel  for  convenience  in 
clamping,  and  it  is  further  secured  against  movement  by  a  pawl 
dropped  into  a  rack  cast  in  the  center  of  the  bed,  which  is  ex- 
ceptionally valuable  when  doing  heavy  work.  This  pawl  can 
be  lifted  out  of  engagement  by  a  pull  rod  on  the  end  of  the 
tailstock.  An  improved  form  of  plug  binder  for  clamping  the 
spindle    has    ;t    vltv    long   travel,    is    graduated    in    inches,    and 


12-SPEED    HE.M),    BELT    DRIVE. 

actuated  by  a  dished  handwheel  which  brings  the  wheel  closer  to 
the  operator,  and  also  secures  freedom  from  the  lost  motion 
and  back  lash  of  the  gear  operated  type.  When  the  spindle  is 
extended,  it  is  given  an  extra  support  by  a  projecting  nose  on 
the  tailstock,  and  this  is  further  reinforced  by  a  wide  rib, 
extending  from  the  tip  to  the  base,  insuring  exceptional  rigidity. 
The  rack  pinion  can  be  withdrawn  so  that  the  tailstock  can  be 
removed  without  running  it  off  the  end  of  the  bed. 

The  carriage  is  very  heavy,  especially  in  the  bridge,  where 
it  is  particularly  deep,  due  to  the  drop  "V"  bed,  and  is  widened 
to  the  extent  dictated  by  good  practice  and  judgment.  The 
bearings  are  full  continuous,  44  in.  on  the  "V's,"  and  the  car- 
riage is  gibbed  its  full  length  on  the  back,  with  a  clamp  on 
each  end  at  the  front,  the  right  hand  clamp  being  used  for 
binding  to  the  bed.  The  lead  screw  is  extra  large,  2%  in. 
diameter,  and  chased  I  thread  per  inch,  permitting  engagement 
of  half  nuts  at  any  point  without  the  use  of  the  thread  dial, 
except  when  fractional  threads  are  desired.  It  is  made  from 
high  carbon  ground  stock,  chased  from  a  Brown  &  Sharp  master 
screw  and  carefully  tested  on  a  special  apparatus  built  for  that 
purpose,  thus  insuring  a  lead  screw  of  great  accuracy  and  long 
life. 

Abundance  of  power  is  available  in  these  lathes  far  surpass- 
ing the  high  efficiency  of  the  most  improved  high  speed  steels. 
A  minimum  of  power  is  wasted  throughout  the  drive  of  the 
machine  because  of  the  reduction  in  the  number  of  running 
parts,  together  with  the  most  direct  form  of  drive  to  the  main 
spindle  and  through  the  feed  works.  This,  coupled  with  excel- 
lent lubrication,  insures  the  highest  percentage  of  power  de- 
livered to  the  tool.  Steel  gears  are  liberally  distributed  through- 
out, wherever  experience  has  shown  them  to  be  necessary. 
These  are  of  the  coarsest  pitch  practicable,  and  are  cut  from 
the  solid  with  special  cutters,  no  range  cutters  being  used.  All 
levers,  handwheels  and  controlling  mechanisms  are  placed  con- 
veniently for  the  operator,  making  the  machine  a  desirable  tool 
to  handle.  This  feature  is  of  particular  value  on  a  lathe  of  this 
size,  where  expensive  w^ork  is  being  machined  and  every  delay 
costs  money. 
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OP8RATIONS  AND  TIME  REQUIRED  FOR  MACHINING  A  ZlH"  PISTON  ON  A  36"  VERTICAL  TURRET  LATHE 
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11 
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20 
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Pistan  in  Rough,  21  ^i"x7".  weight.  410  lbs. 
Piston  When  Finished,  21"»6f4''  weight,  337  lbs. 

Metal  Removed,  73  lbs.                                                                                                                                                                                                                                  .  . 
Kind  of  .Metal,  Hunt-Spiller  Metal.    Time  consumed  in  Machining  Six  Pistons,  from  floor  to  floor  was  8  hours  and  10  miautes,  includini:  oiline 
machine,  i,;rlnding  and  setting  tools  and  absence  from  machine  that  occurs  during  day's  work,  average  per  piston.  81?  minutes. 


RAPID  PISTON  HEAD  MACHINING 


In  the  January,  1910,  issue  of  this  journal  an  illustrated 
article  describing  the  operations  required  for  machining  a  loco- 
motive piston  on  a  36  in.  Bullard  vertical  turret  lathe  attracted 
considerable  attention  in  view  of  the  table  in  connection  there- 
with which  graphically  portrayed  the  quick  time  made  in  con- 
nection with  the  various  detail  operations.  By  using  the  vertical 
turret  head  and  the  side  head  simultaneously  the  total  time  in 
the  :  '  le  referred  to  was  shown  to  be  90  minutes,  a  gain  of 
30  m.nutes  over  the  two  hours  actually  allowed  by  the  time 
stuay. 

Since  this  was  published  it  occurred  to  the  master  mechanic 


1st  Setting,  1st  Operation. 


1st  Setting,  3rd  Operation. 


1st  Setting,  2nd  Operation. 


2nd  Setting,  Ist  Operation 


the  attached  working  table,  which  indicates  that  it  is  possible 
to  machine  the  piston  head  in  considerably  less  time  than  given. 
These  figures  are  very  interesting,  as  they  illustrate  the  won- 
derful possibilities  of  the  vertical  turret  lathe  when  carefully 
studied  and  intelligently  handled.  It  will  be  noted  that  if  each 
operation  had  been  performed  singly  it  would  require  86^4 
minutes  to  complete  a  piston,  but  as  some  of  them  were  done 
simultaneously,  the  time  was  reduced  to  the  remarkable  record 
of  64}^  minutes  actual  time,  or,  in  other  words,  the  head  was 
completed  from  floor  to  floor  in  64H  minutes.  In  a  striking 
test  made  of  the  average  daily  output,  6  pistons  from  floor  to 
floor,  were  finished  in  8  hours  and  10  minutes.  This  included 
oiling  the  machine,  grinding  and  setting  tools,  and  absence  from 
the  machine  which  occurs  during  a  day's  work.  The  average 
time  per  piston  was  81 5^  minutes.  This  data  was  taken  after 
the  test  was  made  without  the  workman  having  any  knowledge 
of  it  in  order  that  the  output  under  normal  conditions  might 
be  determined. 


RELIABLE  ELECTRICAL   OPERATION 

It  has  been  unofficially  stated  several  times  recently  that  the 
New  York,  New  Haven  &  Hartford  had  practically  no  motive 
power  delays  in  handling  the  entire  passenger  traffic  of  its  New 
York  end  by  Westinghouse  electric  locomotives  and  multiple 
unit  trains,  notwithstanding  the  change  over  from  steam  to 
electricity  at  Stamford.  From  reports  of  train  operations  in 
New  York  State  during  January,  recently  given  out  by  the 
Public  Service  Commission,  it  appears  that  the  New  York,  New 
Haven  &  Hartford  made  the  best  showing  of  any  road  in  the 
state  with  go  per  cent,   of  its  trains  on  time. 

The  report  is  especially  interesting  in  view  of  the  fact  that 
the  New  Haven  is  e.xtending  its  single  phase  electrification  to 
the  Harlem  division  and  another  branch,  and  reported  as  plan- 
ning extension  to  New  Haven.  Of  the  roads  entering  New 
York  City  it  is  noteworthy  that  three  of  the  electrically  equipped 
roads,  namely,  the  New  Haven,  Long  Island  and  Pennsylvania, 
stand  high  with  90,  86  and  84  per  cent.,  respectively. 


nd  Setting.  2nd  Operation. 


2nd  Setting,  3rd  Operation. 


of  a  prominent  Southern  road  that  it  would  be  a  good  idea  to 
determine  whether  or  not  he  was  getting  an  output  from  his 
Bullard  machines  at  least  equal  to  that  given  in  the  above 
quoted  record.     The  result  of  his  efforts  is  clearly  portrayed  in 


"The  Strength  of  Gxv-acetylene  Welds  in  Steel,"  by  Her- 
bert L.  Whittemore,  has  just  been  issued  as  Bulletin  No.  45 
of  the  Engineering  Experiment  Station  of  the  University  of 
Illinois.  This  bulletin  gives  the  results  of  an  extensive  series 
of  tests  to  determine  the  strength  which  may  be  developed  in 
welded  joints  made  by  fusing  thin  steel  plates  together  by 
means  of  the  flame  of  an  oxy-acetylene  blowpipe.  It  was  found 
that  with  careful  manipulation  such  a  welded  joint  may  be  ex- 
pected to  have  about  85  per  cent,  of  the  strength  of  the  plate 
material.  Considerable  information  as  to  methods  of  manipu- 
lation of  the  oxy-acetylene  blowpipe  and  the  proper  regulation 
of  the  gases  is  also  given  in  the  bulletin.  Copies  of  Bulletin 
No.  45  may  be  obtained  gratis  upon  application  to  W.  F.  M. 
Goss,   University   of    Illinois,   Urbana,   Illinois. 
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ACME  2"4"x26"  COMBINATION  TURRET  LATHE 


The  turret  lathe  owes  its  origin  ahnost  entirely  to  American 
invention.  The  earliest  machines  were  made  for  the  manufac- 
ture of  the  parts  of  sewing  machines  and  small  arms,  and  the 
latest  and  finest  developments  have  been  brought  about  by  the 
bicycle  and  motor  car  industries.  With  all  of  the  obvious  and 
practical  advantages  of  these  machines  for  reducing  the  cost  of 
production,  it  was  not  until  about  the  year  i8go  that  they  came 
into   use    for  general   nianufacturina". 


The  chuck  is  specially  designed  to  insure  holding  the  work 
accurately,  together  with  great  gripping  power.  It  is  opened 
and  closed  while  the  machine  is  running  by  means  of  the  long 
lever  shown  at  the  front  of  the  head,  and  this  lever  also  op- 
erates the  roller  feed.  The  important  features  of  this  chuck 
are  that  the  work  does  not  have  "end  motion"  when  the  chuck 
is  closed,  making  it  possible  to  do  second  operation  work  re- 
quiring exact  shoulder  length,  and  the  jaws  do  not  "overhang," 
allowing  short  work  to  be  gripped  without  tilting  the  jaws. 
These   latter   are   casilv   removed   ar.d   inserted   without    disman- 
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ACME    COMBINATION    TURRET    LATHE. 


Since  that  time  there  have  been  many  hue  examples  of  de- 
sign in  the  production  of  this  indispensable  tool,  and  manu- 
facturers of  lathes  especially  in  this  country  have  vied  with 
one  another  to  produce  a  machine  which  would  in  every  way 
fulfil  the  requirements  of  stability  and  all-around  adaptability. 
This  healthy  competition  has  necessarily  resulted  in  a  very  high 
turret  lathe  development  and  a  remarkable  increase  in  efficiency 
and  operating  range. 

A  prominent  recent  output  in  this  line,  designed  for  great 
range  and  for  adaptability  in  producing  work  from  bar  stock, 
and  also  from  forgings  and  castings,  using  simple  tools,  is  the 
2J4  in.  by  26  in.  combination  turret  lathe  by  the  Acme  Machine 
Tool  Co.,  of  Cincinnati,  O.,  which  is  herein  illustrated.  As  its 
designation  indicates,  this  machine  handles  bar  work  up  to  254 
in.  diameter  and  26  in.  long,  with  the  bar  outfit  of  tools,  also 
forgings  and  castings  to  12  in.  diameter,  with  the  chucking 
outfit.     The  lathe  will  swing  19  in.  diameter. 

There  are  many  points  of  superior  merit  embodied  in  this 
machine,  the  majority  of  which  are  plainly  apparent  in  the  il- 
lustration. In  particular  the  design  of  the  bed,  which  rests  on 
three  points,  avoiding  all  twisting  action,  merits  particular  at- 
tention, as  does  also  construction  of  the  head  which  is  cast 
solid  with  the  bed,  thus  insuring  great  rigidity,  and  it  is  pro- 
vided with  friction  back  gears  and  three  step  cones  for  3j4  in. 
belt.  The  spindle  is  of  high  carbon  hammered  crucible  steel, 
and  all  bearings  are  ground  and  hand  scraped.  The  chip  pan 
is  made  deep,  to  provide  for  holding  a  large  quantity  of  chips. 
The  oil  tank  is  cast  solid  with  the  pan  and  has  a  perforated 
cover  which  serves  as  a  strainer,  allowing  the  oil  to  drain  back 
into  the  tank.  The  oil  pump  delivers  an  ample  supply  of  oil 
and  operates  when   the  machine   is   running   in   either  direction. 

The  carriage  has  bearings  the  full  length  on  the  V's,  which 
are  of  large  proportions,  and  is  held  securely  by  gibs  at  the 
front  and  back.  Automatic  adjustable  stops  are  provided  for 
each  turret  hole,  and  four  auxiliary  stops  which  may  be  used 
in  any  combination  desired,  are  controlled  by  the  knob  seen 
at  the  right  hand  end  of  the  carriage.  All  of  the  stops  trip  the 
automatic  feed. 


tling  the  chuck.  A  roller  feed  of  improved  type  is  used  to  feed 
the  stock,  and  the  centering  jaws  and  rolls  are  operated  to- 
gether automatically.  In  adjusting  the  roller  feed  for  any  size 
stock,  it  is  only  necessary  to  turn  the  spanner  wrench  until  the 
jaws  grip  the  stock,  then  loosen  a  trifle  and  the  rolls  will  be 
under  the  proper  tension  to  feed  the  stock.  Any  section  of 
bar  can   lie    fed,   ronnd,   square   or   hexagon.     Three   roller   rest 


ROLLER    REST    TURNER. 

turners,  as  illustrated,  are  furnished  with  the  equipment  for 
bar  work.  These  turners  are  adjustable  from  2}4  "  ■  to  Vi  in- 
diameter  stock.  The  cutter  is  of  high  speed  steel  and  both 
cutter  and  back  rests  can  be  quickly  withdrawn  to  pass  over 
a  large  diameter  without  changing  the  size  the  tool  is  set  for. 
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The  turret  consists  of  a  circular  plate  vvilli  radial  locating 
slots  for  the  tools,  also  bolt  holes  for  clamping  Ihcni  to  the 
top  of  the  turret.  It  is  mounted  on  a  cross  slide  of  generous 
proportion  s.  The  turret  locking  bolt  is  placed  at  the  front 
end  of  the  slide  directly  under  the  cutting  tool,  and  works  in 
hardened  and  ground  taper  bushings  let  into  the  solid  turret. 
This  construction  has  been  adopted  as  giving  the  most  rigid  tool 
support,  the  pressure  of  the  cut  being  downward,  resulting  in 
a  support  which  is  practically  solid.  The  cross  slide  moves  on 
a  narrow   dove-tail  guide   with   a   gib   for   taking   up   wear,   and 


TURRET    BORING,    FORMING   AND   TURNING    LATHE 


THE    SLIDE    TOOL. 

has  hand  and  power  cross  feed  in  both  directions,  with  large 
micrometer  dial.  Independent  micrometer  stops  are  provided 
for  each  tool  on  the  turret.  These  stops  are  convenient  to  the 
operator ;  they  can  be  used  in  any  combination  desired,  and  are 
arranged  to  trip  the  automatic  feed.  A  very  rigid  stop  is  used 
to  locate  the  turret  in  its  central  position,  all  movement  of  the 
cross  slide  being  from  tne  center  out.  Power  feed  is  provided 
for  both  the  cross  and  longitudinal  movement  of  the  turret. 
It   is   of   the"  geared   type,   giving   four   changes,   which    are   in- 


As  an  example  of  a  remarkably  efficient  turret  boring,  form- 
ing and  turning  lathe,  the  new  machine  by  the  W.  P.  Davis 
Machine  Co.,  of  Rochester,  New  York,  claims  particular  atten- 
tion. It  embodies  many  interesting  features  and  finely  wrought 
details  which  easily  place  it  in  the  front  rank  of  the  prominent 
machine  tools  of  the  year. 

This  lathe  has  a  geared  friction  head  and  has  positive  drive 
with  the  back  gears.  The  triple  gear  meshes  into  the  face  plate 
when  desired.  The  spindle  is  made  of  special  steel  and  has  a 
special  i8  in.  4-jaw  independent  chuck.  The  cone  has  four 
steps,  and  this  in  connection  with  the  two-speed  countershaft 
and  the  back  gears  gives  a  wide  range  of  speeds  and  feeds.  A 
change  from  one  feed  to  another  or  a  change  in  threads  is  per- 
mitted almost  instantly  by  the  quick  change  gear  box.  There 
are  32  changes  possible,  ranging  from  2  to  32  threads  per  inch, 
and  special  or  fractional  threads  may  be  cut  by  changing  the 
end  gears.  The  index  plate  is  so  simple  that  it  can  be  operated 
witliout   trouble   or   mistakes. 

The  saddle  on  which  the  turret  is  mounted  is  of  excep- 
tionally rigid  and  substantial  construction.  It  is  25  in.  wide, 
has  a  bearing  of  30  inches  on  the  bed,  and  a  travel  of  40  in. 
The  hand  feed  is  operated  by  a  pilot  wheel  and  the  saddle  is 
also  supplied  with  power  feed,  having  16  instantaneous  changes, 
and  reversible  by  means  of  a  foot  lever  on  the  front  of  the 
machine.  This  can  be  used  for  thread  cutting.  The  turret  is 
15  in.  from  face  to  face,  6  in.  high  and  has  6  faces,  6  x  8V2  in., 
with  holes  2^  in.  diameter.  The  faces  have  four  holes  for  at- 
taching forming  tools  and  are  made  with  a  key  seat  and  key  to 
prevent  boring  bars  from  turning.  The  turret  has  a  locking  de- 
vice  for  holding  the  various  faces  in  line  with  the  spindle,  and 
an  open  center  allows  the  mandrel  to  be  passed  entirely  through. 
An  automatic  stop  is  provided  for  each  face,  and  any  face  can 
be  tripped   at  any  point  desired  on  the  length  of  the  bed. 

Hand  and  power  feed  are  provided  for  the  carriage,  and  an 
automatic  stop  for  the  longitudinal  feed.  The  four-sided  tool 
post,  which  can  be  revolved  so  that  four  different  tools  can  be 
used  without  changing,  is  mounted  on  a  cross  slide  of  the  car  • 


stantly  obtainable  by  moving  the  lever  shown  at  the  front  of 
the  head.  Both  feeds  are  reversible  by  means  of  the  lever  at 
the  front  of  the  feed  box. 

The  slide  tool,  also  illustrated,  for  holding  cutting  off  and 
forming  tools,  will  be  found  very  convenient.  The  cutting  off 
tool  is  placed  at  the  rear  as  shown,  so  that  the  machine  need 
not  be  reversed  to  use  either  tool.  All  working  parts  of  the 
machine  are  carefully  protected  from  dirt  and  chips,  thus  in- 
suring accuracy  in  the  output.  The  floor  space  is  3  ft.  by  9  ft. 
3   in.,   and  the   net  weight   is  3,800  lbs. 


riage,  and  is  supplied  with  power  cross  feed.  Both  the  car- 
riage and  turret  saddle  are  driven  by  a  lead  screw,  so  that  either 
may  be  used  for  thread  cutting. 

Special  attention  has  been  paid  to  all  minor  details  in  the 
design.  The  boxes  are  made  of  the  best  quality  of  genuine  bab- 
bit, compressed  and  bored,  and  have  ample  oiling  facilities.  The 
countershaft  has  two  friction  pulleys  which  are  dust  proof  and 
self-oiling,  as  are  also  the  hangers,  with  a  bushing  containing 
a  recess  for  oil.  The  floor  space  occupied  is  48  x  144  in.  and 
the  net   weight  7,000  lbs. 
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GAS-ELECTRIC  MOTOR  CAR 


BUFFALO,     ROCHESTER     &      PITTSBURG     RY. 


For  several  years  the  General  Electric  Company  has  been 
actively  engaged  in  the  development  of  the  gas-electric  motor 
car,  which  in  its  present  perfected  form  is  herewith  illustrated. 
As  no  mechanical  transmission  exists  between  the  engine  and 
the  axle  the  gas  engine  may  be  operated  at  its  maximum  effi- 
ciency without  reference  to  the  speed  of  the  car.  The  electric 
power  generated  by  the  engine  is  applied  to  standard  railway 
motors  and  operation  is  by  means  of  a  suitable  controller  in  a 
manner  similar  to  the  practice  followed  in  ordinary  electric 
trolley  cars.  The  entire  arrangement  of  mechanism  in  its  en- 
gine compartment  constitutes  a  remarkable  illustration  of  a 
complete   and   exceedingly   compact   power   plant. 

A  storage  tank  of  lOO  gallons  capacity  supplies  sufficient  gaso- 
line to  carry  the  car  over  200  miles.  On  its  trip  of  delivery  to 
the  Buffalo,  Rochester  and  Pittsburg  Railway  the  trip  of  244 
miles  from  Schenectady  to  Rochester,  via  the  Auburn  division, 
was  made  on  time  at  every  point,  and  without  delay  of  any 
kind.  The  smoothness  of  operation  and  easy  control  were  sub- 
jects of  the  most  favorable  comment  by  the  party  of  prominent 
officials  of  the  New  York  Central  lines  who  made  the  trip,  and 
the  speed  attained  on  the  heavy  grades  of  the  Auburn  road 
were  highly  satisfactory. 

The  car  is  66  ft.  long,  14  ft.  i  in.  high,  and  has  a  seating  ca- 
pacity of  49  in  the  passenger  compartment  and  20  in  the  smok- 


ing compartment,  with  two  passengers  per  seat.  The  seats 
are  sufficiently  wide  to  accommodate  three  persons,  if  desired, 
and   under    such    arrangement   the    passenger    compartment   will 


GAS    E.NGINE    (JEN'ER.ATING    SET. 


accommodate  69,  and  the  smoking  compartment  28.  It  will  be 
noted  in  the  design  that  the  side  door  construction  has  been 
embodied  which  permits  an  exceedingly  handsome  observation 
end  which  is  also  encircled  by  a  continuous  seat.  Automatic 
and  straight  air  brakes  are  provided  in  addition  to  the  auxiliary 
hand  brake  in  case  of  emergencies.  The  car  is  also  equipped 
with   standard  automatic   air  signals. 

Editor's   Note. — For   ether    motor   car    articles   in   this   journal,    see    the 
following  references: 

Beach    Storage    Battery    Car April,  1911,  p.  150 

Gas-Electric   Motor   car,  General   Electric  Co Feb.,  1910,  p.     66 

Gasolene   Motor  Car,   Fairbanks.   Morse  &  Co Nov.,  1909,  p.   460 

Steam   Motor  Car,   Am.    Loco.   Co Aug.,  1908,  p.  293 

Strang  Gas-Electric    Motor   Car July,  1908,  p.  256 

Ganz  Steam  Motor  Car,    Intercolonial  Ry Nov.,  1907,  p.  446 

Ganz  Steam  Motor  Car,    Erie  R.   R .Aug.,  1007,  p.  312 

Steam   Motor  Car,   Canadian   Pacific   Ry Sept.,  1906,  p.   333 

Steam   Motor   Car,    Canadian   Pacific   R- Aug.,  190C.  p.   294 

Union  Pacific   R.   R.,   Gasolene   Motor   Car May,  1906,  p.   187 


Steel  Under  Bodies  for  Mail  Cars. — Railway  post-office  cars 
with  all-steel  under-frames  will  be  required  by  the  Post-Office 
Department  after  July  i.  This  arrangement  was  effected  at  a 
conference  between  Postmaster- General  Hitchcock  and  a  dele- 
gation of  railroad  officials.  It  was  agreed  that  the  proposed 
construction  was  the  best  to  be  used  in  the  period  of  transition 
between  the   all-wood   and   the   all-steel   railway  mail   car. 


PASSENGER     COMPARTMKNT,     LOOKING     FORWARD. 


A  Proposition  to  Invest  One  Dollar  to  save  ten  is  frequent- 
ly less  attractive  than  a  proposition  to  invest  ten  dollars  to  save 
one.  because  it  is  unconventional. — David  Van  Alstyne  before 
the  Congress  of  Technology,  Boston,  Mass. 
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THE  "ERIE"  STOKER 


The  stoker  shown  in  the  ilhistratioii  is  a  sclf-cniUaiiied  ma- 
chine, complete  in  itself,  witlioiit  any  auxiliary  apparatus,  and  is 
particularly  applicable  to  stationary  boilers  rated  up  to  250  h.p. 
and  to  small  and  medium  size  power  plants.  It  is  of  the  over- 
feed plunger  type  and  is  applied  to  the  exterior  of  the  boiler, 
not  interfering  with  the  existing  conditions  within  the  firebox. 

This  stoker  consists  of  the  following  essential  parts :  A  coal 
hopper  with  opening  in  the  bottom  at  the  end  nearest  the 
boiler ;  a  conveyor  for  agitating  or  carrying  the  coal  from  the 
rear  of  the  hopper  to  the  opening  at  the  front  of  the  hopper, 
where  it  falls  by  gravity  in  front  of  the  plunger,  thus  assuring 
a  uniform  delivery  of  fuel,  and  a  main  cylinder  and  trough  in 
which  reciprocates  a  piston  and  plunger,  which,  with  a  variable 
stroke,  throw  the  coal  to  the  different  parts  of  the  firebox.  This 
variable  stroke  is  given  to  the  plunger  by  means  of  a  rotary 
valve,  two  separate  steam  ports  leading  from  this  valve  to  the 
rear  end  of  the  cylinder,  and  two  choke  plugs,  one  from  each 
of   the   steam   ports.     The   office   of    llu-   two   choke   plugs   is   to 


to  re-design  this  stoker  with  a  view  to  adapting  it  to  locomo- 
tive practice,  but  the  demand  for  stationary  boilers  has  been 
so  large  that  the  development  of  the  locomotive  type  has  neces- 
sarily been  postponed. 


OILDAG 


Graphite  lias  always  been  recognized  as  possessing  great 
merit  as  a  lubricant,  but  much  difficulty  has  been  experienced  in 
arranging  for  a  suitable  carrier  to  get  it  positively  and  properly 
to  tlie  bearing  surface  since  ordinary  graphite  will  not  remain 
in  suspension  in  any  of  the  good  lubricants.  Dr.  Edward  G. 
Acheson,  however,  has  finally  been  successful  in  solving  the 
problem  and  has  been  able  to  produce  a  deflocculated  graphite 
which  will  remain  in  suspension  in  oil  for  any  length  of  time 
This  mixture  has  been  given  the  name  of  "Oildag." 

In  making  this  deflocculated  graphite  an  electric  furnace  is 
employed  and  the  process  is  carried  on  at  a  temperature  which 
vaporizes   every    impurity,   leaving   entirely   pure   graphite.     The 


vary  the  amount  of  steam  reaching  the  rear  end  of  the  cylin- 
der through  the  various  ports,  and  thereby  give  a  variable 
stroke  to  the  plunger.  The  valve  operates  in  a  rotary  manner, 
each  of  the  ports  stopping  full  open  in  front  of  its  correspond- 
ing steam  passage  in  regular  succession.  The  conveyor  is  con- 
trolled by  a  small  reciprocating  steam  motor  which  also  oper- 
ates the  valve  that  controls  the  speed  of  the  piston  or  plunger. 
thus  giving  a  uniform  amount  of  coal  for  each  stroke  of  the 
plunger.  The  deflector  which  is  attached  to  the  front  of  the 
trough  is  so  designed  as  to  spread  the  coal  to  the  sides  of  the 
furnace  as  it  is  delivered  by  the  plunger.  The  exhaust  steam 
from  the  motor  passes  over  the  deflector,  thus  assisting  the  dis- 
tribution of  the  coal  to  the  front  corners  of  the  firebox.  This 
combination  of  deflector  and  exhaust  steam  absolutely  assures 
even  distribution  of  the  coal  over  the  entire  grate  surface.  Each 
stoker  is  equipped  with  an  automatic  regulator  w-hich  main- 
tains a  constant  steam  pressure  by  regulating  the  amount  of 
coal  fed,  thus  effecting  a  great  saving  in  fuel. 

No  portion  of  the  stoker  is  exposed  to  the  effects  of  the 
heat  and  it  is  particularly  to  be  noted  that  the  stoker  is  located 
between  the  two  fire  Qoors  and  consequently  if  there  is  a  break- 
down it  is  a  simple  matter  to  hand  fire  until  it  is  fixed.  As  a 
matter  of  fact,  however,  the  stoker  is  so  extremely  simple  in 
its  method  of  construction  that  the  probability  of  a  breakdown 
is  very  remote. 

It  is  the  ultimate  purpose  of  the  Erie  Foundry  Co.,  Erie,  Pa., 


particles  of  graphite  resulting  are  so  fine  as  to  be  invisible  to 
the  naked  eye  and  it  is  stated  that  it  would  take  125,000  of 
them  placed  side  by  side  to  reach  an  inch.  It  will  pass  through 
the  finest  filter  paper.  This  material  is  mixed  with  a  high 
grade  oil  and  proves  practically  a  perfect  lubricant,  not  being 
subject  to  evaporation  or  oxidizatoin.  It  is  claimed  that  one 
gallon  of  this  material  will  easily  do  the  work  of  three  gallons 
of  oil  and  that  in  two  large  power  stations  in  New  York  City 
the  consumption  of  cylinder  oil  has  been  reduced  more  than  60 
per  cent,  through  the  use  of  "Oildag."  It  would  appear  that 
this  lubricant  is  one  unusually  well  suited  for  locomotives  and 
cars,  particularly  in  view  of  the  well-known  effect  of  graphite 
on  bearing  surfaces  in  giving  them  a  very  high  polish  and 
almost    self-lubricating  qualities. 

This   material   is  being  handled  by  the   International  Acheson 
Graphite   Co.,   Niagara   Falls,   N.   Y. 


To  Remove  Paint  from  Iron,  take  lime  and  mi.x  with  com- 
mon lye  into  a  thick  paste  by  the  addition  of  water,  and  apply 
over  the  surface  with  a  mason's  trowel  to  a  thickness  of  about 
%  in.  After  allowing  the  mixture  to  remain  a  short  time, 
wash  off  with  a  hose,  and  most  of  the  old  paint  will  be  entirely 
removed,  the  remainder  being  easily  scraped  off.  If  the  iron 
has  several  coats  of  dried  paint,  two  or  three  applications  will 
be  necessary  before  the  entire  surface  is  clean. 
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MEN  WANTED 


Car  Draftsman. — On  eastern  railroad,  experienced  drafts- 
man lor  work  on  steel  passenger  and  freight  car  design.  Ad- 
dress M.  R.  W.,  care  American  Engineer. 


Car  Draftsman. — Must  be  experienced  in  general  car  de- 
sign and  in  detail  work.  Location  in  eastern  city.  Address  L. 
J.,  care  American  Engineer. 


POSITIONS  WANTED 


A  Graduate  from  a  leading  technical  college,  having  de- 
grees in  both  mechanical  and  electrical  engineering,  has  com- 
pleted four  years'  apprenticeship  in  machine  shop  and  two 
years  as  machinist  in  locomotive  repair  shops  and  desires  any 
engineering  position  offering  advancement.  Age  26.  Can  fur- 
nish substantial  references.  Address  J.  S.  T.,  care  American 
Engineer. 


SuPT.  OF  Construction,  Installation  Engineer,  Engineer- 
ing Salesman,  Inspector. — Graduate  in  mechanical  engineer- 
ing, later  special  student  in  electrical  engineering;  over  ten 
years'  experience.  East  and  West ;  railroad  work,  from  shops 
to  Assistant  Engineer;  experience  with  large  engineering  works 
and  with  consulting  engineers.  Installation,  erecting,  testing 
of  machinery;  steam  or  hydro-electric  power  plants,  shops  and 
mills,  electric  traction,  irrigation  pumping  plants.  Plans  and 
estimates  furnished.  Address  H.  K.  J.,  care  American  Engi- 
neer. 


BOOK    NOTES 


Principles  of  Scientific  Management.  By  Frederick  W.  Taylor, 
M.E.,  Sc.D.  144  pages.  Cloth.  Published  by  Harper  and 
Brothers,  Nevr  York.     Price,  $1.50  net. 

In  the  introduction  of  this  work  the  author  states  that  it  ha 5 
been  written   for   three  reasons : 

First — "To  point  out  through  a  series  of  simple  illustrations 
the  great  loss  which  the  whole  country  is  suffering  through  in- 
efficiency in  almost  all  of  our  daily  acts. 

Second — "To  try  and  convince  the  reader  that  the  remedy  for 
this  inefficiency  lies  in  systematic  management  rather  than  in 
searching  for  some  unusual  or  extraordinary  man. 

Third — "To  prove  that  the  best  management  is  a  true  science 
resting  upon  clearly  defined  laws,  rules  and  principles  as  a  foun- 
dation and,  further,  to  sliow  that  the  fundamental  prmciples  of 
scientific  management  are  applicable  to  all  kinds  of  human  ac- 
tivities, from  our  simplest  individual  acts  to  the  work  of  out 
great  corporations,  which  call  for  the  most  elaborate  co-opera- 
tion and,  briefly,  through  a  series  of  illustrations  to  convince 
the  reader  that  whenever  these  principles  are  correctly  applied, 
results   must   follow  which  are   truly  astonishing." 

If  there  is  any  one  capable  of  clearly  demonstrating  the  prin- 
ciples and  practical  value  of  scientific  management  it  is  Mr. 
Taylor,  who  is  largely  the  originator  of  the  idea,  and  who  has 
spent  over  thirty  years  in  study  and  practice  along  these  lines. 
The  results  he  has  actually  obtained  under  many  varying  con- 
ditions and  in  many  different  classes  of  work  give  him  a  po- 
sition of  authority  exceeded  by  none.  In  this  book  he  treats  the 
subject  in  a  very  clear,  interesting  style,  taking  each  phase  of 
the  general  principles  separately  and  discussing  it  clearly  and 
logically,  driving  the  points  home  by  means  of  well  selected, 
actual   examples,  taken   from   his  own  experience. 

To  any  one  unfamiliar  with  the  general  principles  of  scien- 
tific management  or  of  Mr.  Taylor's  methods,  this  book  will 
give  a  much  clearer  idea  of  the  general  subject  than  any  work 
heretofore  published,  since  it  follows  its  title  and  deals  with 
principles  without  confusing  them  with  lengthy  discussions  of 
their  application. 


Heat.     By  J.  Gordon  Ogden,  Ph.D.    Cloth,  118  pages,  4"/^  x  6'/^. 

Illustrated.     Published  by  Popular  Mechanics  Co.,  Chicago. 

Price,  25c. 
The  book  consists  of  a  series  of  articles,  each  complete  in 
itself,  yet  all  pertaining  to  heat  and  its  relation  to  modern  me- 
chanics. It  is  one  of  a  series  of  handbooks  on  industrial  sub- 
jects being  published  by  the  above  company  and  is  "written  so 
you  can  understand  it."  It  is  a  valuable  little  treatise  and  may 
be  regarded  as  a  useful  addition   to  any   mechanical  library. 


were   un- 
in   length 

was 


well 


Proceedings  of  the   International  Railroad  Master  Blacksmiths' 
Association.     Eighteenth  Annual  Convention.     Held  at  De- 
troit, Mich.,  August  16,   17  and  18,  1910.     Cloth,  284  pages, 
51/2  X  8.     Secretary,  A.  L.  Woodworth,  C.  H.  &  D.  R.  R., 
Lima,  O. 
Although   the   papers   presented   at  this   convention 
usually  brief   it   is  quite   evident  that  what  was  lost 
was   more   than   compensated    for   in   strength.     This 
borne  out  by  the  extended  discussion  which  followed  in  the  in- 
stance of  practically  every  subject  presented.     There  is  no  need 
to  add  that  this  is  exactly  as  it  should  be.    The  true  test  of  the 
value  of  any  convention  is  best  determined  by  the  interest  taken 
by  those  in  attendance,  and  their  participation  in  the  proceedings 
The  Master  Blacksmiths'  Association  is  to  be  congratulated  on 
its   selection   of   subjects   of   such  timely   interest   that   comment 
followed   as    a   logical   result.     The   principal   papers   presented 
were  on  Tools  and  Formers,  the  Development  of  Railroad  Frogs 
and  Switches,  High  Speed  Steel,  Frame  Making  and  Repairing, 
Oxy-Acetylene  Welding,  and  Spring  Making  and  Repairing.    The 
book  is  complete  with  these  valuable  papers  and  the  discussions, 
and  is  unusually  well  illustrated  with  half-tones  and  line  draw- 
ings. 


Power.  By  Charles  E.  Lucke,  Ph.D.  Cloth.  304  pages.  5  by 
7J4  inches.  Illustrated.  Published  by  the  Columbia  Uni- 
versity Press,  New  York,  N.  Y. 
The  object  of  the  series  of  lectures  included  in  this  volume  is 
to  point  out  the  enormous  effect  that  the  substitution  of  me- 
chanical power  for  hand  and  animal  labor  has  had  on  the  or- 
ganization of  society  and  the  conditions  of  living,  and  by 
presenting  the  development  of  power  machinery  to  show  what 
sort  of  ideas  have  produced  this  result.  The  bulk  of  the  sub- 
ject matter  accordingly  is  concerned  with  the  apparatus  and 
machinery  for  the  converting  of  natural  energy  in  any  of  its 
available  forms  into  useful  work,  together  with  the  physical 
processes  for  the  execution  of  which  that  apparatus  was  de- 
vised. The  book  is  well  illustrated  with  over  200  half-tones 
and  line  drawings,  and  is  extremely  valuable  in  its  historical 
aspect. 


The  Supply  Department.     By  H.  C.  Pearce.     Cloth.     112  pages. 

5;-2   by  9   inches.     Published   by  the   Raihway  Age   Ga::ctte, 

83  Fulton  street,  New  York,  N.  Y. 
This  book  from  the  pen  of  the  general  storekeeper  of  the 
Southern  Pacific  Co.  is  the  first  of  its  kind  ever  published,  and 
as  such  will  no  doubt  be  widely  read  by  those  identified  with 
this  important  branch  of  ralroad  service.  The  work  treats  suc- 
cessively on  purpose  and  organization,  duties  of  officers,  gen- 
eral and  division  stores,  requisitions,  handling,  and  all  pertain- 
ing to  supply  department  work.  Several  of  the  chapters  are 
illustrated  by  organization  charts,  storehouse  floor  plans,  and 
order,    requisition    and    statement    forms. 


Scientific   Management   and   Railroads.     By   Louis   D.   Brandeis. 

Cloth.    92  pages.     Published  by  the  Engineering  Magazine, 

140   Nassau   street,   New  York,   N.   Y. 

On  January  3,   1911,  Mr.  Brandeis  submitted  to  the  Interstate 

Commerce  Commission  a  brief  in  which  the  evidence  nitroduced 

at  earlier  hearings  on  the  possibilities  of  economies,  which  could 

be   attained   by   the   introduction   of   scientific   management,   was 

referred  to  and  discussed.     About  one-half  of  the  brief  related 
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to  the   latter   subject, 
present  volume. 


and   this    part    is    now    reprinted    in    the 


John  Ryan  has  been  appointed  superintendent  of  the  fuel  department  of 
the  Missouri,  Kansas  &  Texas  Ry.,  with  office  at  Pittsburg,  Kan.,  succeed- 
ing John  Jopling,  deceased. 


Engineering  Index  Annual  for  1910.  Published  by  The  Engi- 
neering Magazine,  New  York,  N.  Y.  Cloth.  496  pages, 
6x9  inches. 
The  present  volume  of  this  valuable  publication,  which  is  the 
ninth  since  the  work  was  first  undertaken,  and  the  fifth  since  it 
assumed  the  annual  form,  represents  the  continuation  of  that 
originally  started  by  the  late  Professor  J.  B.  Johnson  in  the 
Journal  of  the  Association  of  Engineering  Societies  in  1884,  and 
turned  over  by  that  association  to  the  Engineering  Magazine  at 
the  close  of  1895.  Its  addition  to  the  previous  volumes,  pub- 
lished in  1892,  1896,  1901,  1906,  1907,  1908,  1909  and  1910,  makes 
available  to  the  reader  a  continuous  index  to  the  engineering  and 
technical  literature  of  the  past  twenty-six  years.  With  each 
succeeding  issue  additional  care  has  been  exercised  to  meet  the 
convenience  of  the  users  of  the  book,  and  especially  to  facilitate 
its  use  in  libraries  by  those  who  are  not  accustomed  to  refer  to 
it  month  by  month,  and  hence  are  not  wholly  familiar  with  the 
arrangement.  So  well  known  and  indispensable  has  this  work 
become  to  engineers,  superintendents  and  managers,  that  to 
comment  on  its  scope  and  usefulness  would  probably  be  super- 
fluous, but  sufficient  to  say  it  incorporates  references  to  prac- 
tically every  article  of  value  that  has  appeared  in  any  of  the 
scientific  or  technical  magazines  during  the  past  year.  Its  com- 
prehensive scope  is  well  indicated  by  the  list  of  periodicals  in- 
cluded. This  comprises  about  two  hundred  and  fifty  publica- 
tions, representing  seventeen  nations  and  colonies  and  six  lan- 
guages. The  value  of  this  work  to  the  engineer  who  necessarily 
must  make  frequent  search  of  the  past  files  of  technical  periodi- 
cals is  incalculable,  and  his  library  cannot  be  complete  without 
its    addition. 


PERSONALS 


Wm.  Queenan  has  been  appointed  car  shop  foreman  of  the  Chicago,  Bur- 
lington &  Quincy  Railroad  at  Aurora,  111. 


George  \\orlixg  has  been  appointed  master  mechanic  of  the  Gainesville 
Midland  Ry.,  with  office  at  Gainesville,  Ga. 


Geo.    Durham    has    been    appointed    master    mechanic    on    the    Delaware, 
Lackawanna  &  Western  R.   R.   at  Scranton,  Pa. 


D.   M.    Knox   has  been  appointed  to  succeed   W.    H.    V.   Rossing   as  me- 
chanical engineer  of  the  Missouri  Pacific  system. 


C.  E.   GossETT  has  been  made  master  mechanic  of  the  Minneapolis  &  St. 
Louis,  Ry.,  with  headquarters  at  Minneapolis,   Minn. 


N.   KiRBY  has  been  appointed  master  mechanic  of  the  Alabama,  Tennes- 
see &  Northern  R.  R.   at  Panola,  Ala.,  vice  D.   D.   Bnggs. 


T.   KiLPATRiCK  has  been  appointed  general  foreman  at  the   Cedar  Rapids, 
la.,  shops  of  the  Rock  Island  Lines,  succeeding  J.   M.  Whalen,  resigned. 


Edward  Hughes  has  been  appointed  purchasing  agent  of  the  Lehigh  Si 
New  England  R.  R.,  with  office  at  Lansford,  Pa.,  vice  J.  B.  Whitehead, 
resigned. 


W.  H.  Snyder,  general  foreman,  mechanical  department,  of  the  Tonopah 
&  Goldfield  Ry..  at  Goldfield,  Nev.,  has  had  his  title  changed  to  master 
mechanic. 


George  McQuaid  has  been  made  general  foreman  of  the  Chicago,  Rock 
Island  &  Pacific  ivy.,  at  Eldon,  la.,  vice  R.  J.  McQuaid,  transferred  to  Rock 
Island,  111. 


A.  L.  McNeil  has  been  appointed  assistant  purchasing  agent  of  the  Chi- 
cago &  Alton  Ry.,  and  the  Toledo,  St.  i^ouis  &  Western  R.  R.,  with  office 
at  Chicago. 


B.  Richardson  has  been  made  superintendent  of  motive  power  of  the 
Duluth  &  Iron  Range  R.  R.,  with  office  at  Two  Harbors,  Minn.,  vice 
R.  B.  Moore. 


H.  D.  Jackson  has  been  appointed  master  mechanic  of  the  Charlotte  Har- 
bor &  Northern  Railway,  with  headquarters  at  Arcadia,  Fla.,  vice  S.  B. 
Smith,    resigned. 


George  K.  Chessford  has  been  appointed  master  mechanic  of  the  Chi- 
cago, .Milwaukee  &  Puget  Sound  Ry.,  at  Miles  City,  Mont,  succeeding 
A.    V.   Manchester,  resigned. 


C.  J.  Drury  has  been  made  master  mechanic  of  the  Santa  Fe  at  Ama* 
rillo,  Tex.,  vice  W.  J.  Hill,  transferred  to  succeed  Mr.  Drury  at  Arkansas 
City,  Kan.,  as  master  mechanic. 


Fred  Rentchler,  formerly  with  the  Wabash  R.  R.  at  Moberly,  Mo.,  has 
been  appointed  general  foreman  of  boiler  work  for  the  St.  Paul  &  Des 
Moines  Ry.   at  Des  Moines,  Iowa. 


F.  W.  Stubbs  succeeds  John  R.  Thompson  as  mechanical  engineer  on 
the  Chicago  Great  Western  Ry.  at  Oelwein,  la.,  Mr.  Thompson  having  been 
appointed  master  mechanic  at  Clarion,   la. 


A.  N.  WiLSiE  has  been  appointed  master  mechanic  of  the  Omaha  division 
of  the  Chicago,  Burlington  &  Quincy  R.  R.,  with  headquarters  at  Omaha, 
Neb.,    succeeding   E.    D.    Andrews,   resigned. 


W.  H.  V.  Rossing,  mechanical  engineer  of  the  Mis.souri  Pacific  system, 
has  been  appointed  assistant  to  Vice-President  Nixon  of  the  Frisco  lines, 
with  jurisdiction  over  mechanical  matters. 


J.  M.  James,  master  mechanic  at  Olean,  N.  Y.,  Pennsylvania,  Railroad, 
has  been  transferred  in  a  similar  capacity  to  West  Philadelphia,  Pa.,  suc- 
ceeding J.  C.  Mengel,  transferred  to  Altoona. 


J.  C.  Mengel,  master  mechanic  at  the  West  Philadelphia  shop,  has  been 
transferred  in  a  similar  capacity  to  the  .Mtoona  machine  shop,  Pennsylvania 
Railroad,   succeeding  I.    D.    Thomas,   promoted. 


J.  M.  Henry,  master  mechanic  on  the  Pennsylvania  Railroad  at  Sunbury, 
Pa.,  has  been  transferrea  in  a  similar  capacity  to  Olean,  N.  Y.,  succeeding 
J.   M.   James,  transferred  to  West  Philadelphia,   Pa. 


J.  B.  Elliott,  master  mechanic  of  the  Baltimore  &  Ohio  R.  R.,  at  New- 
castle Junction,  Pa.,  has  been  appointed  master  mechanic  at  the  Glenwood 
shops,   Pittsburg,  succeeding  J.    F.   Prendergast,   resigned. 

A.  M.  Darlow,  round  house  foreman  of  the  Chicago  &  Eastern  Illinois 
R.  R..  at  Danville,  111.,  has  been  appointed  mechanical  engineer  of  the 
Buffalo  &   Susquehanna  Railroad,  with  office  at  Galeton,  Pa. 


E.  E.  MuLLiNS,  mechanical  engineer  oi  tne  Northern  Railway  Company, 
Costa  Rica,  has  been  appointed  superintendent  of  motive  power,  with 
office  at   Limon,   Costa  Rica,  succeeding  W.   H.   Sample,   resigned. 


T.  F.  Underwood,  roundhouse  foreman  on  the  St.  Louis  &  San  Francisco 
Ry.  at  Springfield,  Mo.,  has  been  transferred  to  Monett.  and  J.  E.  Burke 
of  the  latter  point,   takes  Mr.   Underwood's  place  at   Springfield. 


E.  F.  EssicK,  master  mechanic  of  the  Saginaw  division  of  the  Pere  Mar- 
quette Ry.,  has  been  transferred  to  Ludington,  Mich.,  and  is  succeeded  by 
C.   J.   Shudder,   who  is  promoted  from   foreman  of  the   Saginaw   shops. 


S.  H.  Draper,  general  air  brake  inspector  of  the  Northern  Pacific  R.  R. 
at  St.  Paul,  Minn.,  has  been  appointed  master  mechanic  of  the  Rocky 
Mountain  division,  with  office  at  Missoula,  Mont.,  succeeding  Silas  Zwight, 
promoted. 


E.  J.  Myers  has  been  appointed  to  succeed  John  McKeown,  retired,  as 
foreman  boilermaker  at  the  Gallon,  O.,  shop  of  the  Erie  Railroad.  Mr. 
McKeown  retires  after  many  years'  service,  the  greater  part  of  which  was 
in   connection  with  the  Gallon  shop. 


J.  Lowell  White  has  been  appointed  assistant  purchasing  agent  of  the 
New  Orleans,  Texas  &  Mexico  Ry. ;  the  Beaumont.  Sour  Lake  &  Western 
R.  R.;  the  Orange  &  Northwestern  Ry..  and  the  St.  Louis,  Brownsville  & 
Mexico  R.   R.,   with  office  at   Houston,   Texas. 


H.  P.  Meredith,  assistant  engineer  of  motive  power  in  the  office  of  the 
general  superintendent  of  motive  power,  Pennsylvania  Railroad,  at  Altoona, 
Pa.,  has  been  appointed  master  mechanic,  with  office  at  Baltimore,  Md.,  suc- 
ceeding Eliot  Sumner,  transferred  to  Sunbury,  Pa. 

I.  D.  Thomas,  master  mechanic  at  the  Altoona,  Pa.,  machine  shops  of  tke 
Pennsylvania  Railroad,  has  been  promoted  to  superintendent  of  motive 
power  of  the  Erie  division  of  the  Pennsylvania  Railroad  and  the  Northern 
Central  Railway,  with  office  at  Williamsport,  Pa.,  succeeding  J.  T.  Wallis, 
promoted. 

H.  M.  Curry,  general  master  mechanic  of  the  Northern  Pacific  lines  east 
of  Mandan  at  St.  Paul,  Minn.,  has  been  appointed  mechanical  superintend- 
ent, with  office  at  St.  Paul,  succeeding  William  Moir,  retired  after  having 
been  with  the  company  for  almost  thirty  years.  Silas  Zwight,  master 
mechanic  at  Missoula.   Mont.,  succeeds  Mr.   Curry. 
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CATALOGS 


Freight,  Baggage  and  Express  Handling. — The  Automatic  Transporta- 
tion Company,  of  Buffalo,  N.  Y.,  has  published  an  illustrated  pamphlet 
descriptive  of  its  electric  truck,  which  has  been  specially  designed  and 
constructed  for  handling  package  freight  at  railway  and  steamship  termi- 
nals, and  in  fact  all  institutions  which  require  trucking  about  the  premises. 
The  truck  operated  by  storage  batteries  weighs  1,800  pounds  and  will 
carry   from   2,000   to   4,000    pounds. 


Gas  Engines. — The  Mesta  horizontal  double-acting  four-cycle  gas  engine 
is  described  and  illustrated  in  a  new  catalog  issued  by  the  Mesta  Machine 
Company,  of  Pittsburg,  Pa.  This  company  does  not  build  what  are  termed 
small  gas  engines,  their  smallest  size  being  about  400  horsepower,  but  they 
turn  out  all  sizes  from  that  up  to  the  largest  engine  used.  The  present 
catalog  contains  some  well  executed  half-tones,  suppelmentary  to  the  de- 
scriptive matter,  and  concludes  with  a  very  interesting  and  instructive 
comparison   between   gas  versus   steam   power. 


Graphite  Lubrication. — A  booklet  has  just  been  issued  by  the  Interna- 
tional Graphite  Company,  of  Niagara  Falls,  N.  Y.,  which  reproduces  the 
very  interesting  and  instructive  address  on  the  above  subject  which  was 
delivered  by  Dr.  Edward  G.  Acheson  before  the  Automobile  Club  of 
America,  May  17,  1910,  and  before  the  National  Gas  and  Gasoline  Engine 
Trades  Association,  Cincinnati,  O.,  June  14,  1910.  This  little  book  is  of 
great  value  to  users  of  graphite  and  to  those  interested  in  the  subject  and 
it  will  well   repay  a  careful  perusal.  * 


Silica-Graphite  Paint. — The  Josepn  Dixon  Crucible  Company,  of  Jersey 
City,  N.  J.,  has  just  published  a  very  neat  folder  entitled  "Maintenance 
Painting  for  Electric  Railways."  It  gives  excellent  photographs  of  street 
railway  viaducts,  power  plant  stacks,  and  car  trucks  painted  with  Dixon's 
silica-graphite  paint.  The  folder  explains  in  a  very  interesting  way  the 
special  adaptability  of  this  paint  for  street  railway  uses,  and  the  Paint 
Department  of  that  company  will  be  glad  to  send  copies  to  anyone  inter- 
ested in   economic  railway  maintenance. 


Asphalt  Mastic  Floors. — Under  the  above  titie  the  American  Asphaltum 
&  Rubber  Co.,  of  Chicago,  111.,  has  issued  a  handsomely  illustrated  catalog 
showing  several  installations  of  this  waterproof,  acid  proof  and  sanitary 
flooring  which,  has  been  adopted  by  some  of  the  largest  business  concerns 
in  the  country.  This  floor  has  safely  passed  from  the  experimental  stage, 
as  the  first  one  was  laid  down  some  twelve  years  ago.  Reports  on  floors 
v/hich  have  been  used  for  a  much  longer  period  than  the  guaranteed  five 
years  indicate  that  they  are  still  in  a  good  state  of  preservation. 


Steam  Engineering  Specialties. — In  its  new  catalog  No.  10,  issued 
by  the  Wm.  Powell  Co.,  Cincinnati,  0.,  much  time  and  thought  has  been 
expended  to  make  it  readily  understood  and  comprehensive  to  the  prospec- 
tive buyer.  With  this  end  in  view  all  the  articles  have  been  re-figured, 
and  the  intention  is  to  retain  these  in  all  subsequent  catalogs.  The  articles 
are  consecutively  numbered,  and  these  numbers  are  placed  at  the  top 
of  each  page  beside  the  page  numbers,  thereby  renaering  it  unnecessary 
to  refer  to  the  index  to  locate  the  figure  numbers.  The  catalog  is  a  sub- 
stantially bound  book  of  2S7  pages  and  contains  a  supplement  of  valuable 
tables  and  useful  information,  compiled  by  the  late  James  Powell.  It  is 
requested  that  all  previous  issues  of  the  catalog  be  destroyed,  and  that 
orders  be  placed  by  figure  numbers  in  this  new  "No.  10"  catalog. 


Nickel-Chrome  Chilled  Car  Wheels. — Ihe  advantages  of  this  wheel, 
a^  demonstrated  by  very  complete  service  tests  on  the  Pennsylvania  Rail- 
road, have  been  presented  in  a  very  interesting  pamphlet  just  issued  by 
the  Nickel-Chrome  Chilled  Car  Wheel  Company,  Frick  Bldg.,  Pittsburgh, 
Pa.  In  the  general  description  of  the  wheel  and  of  the  tests,  the 
fact  is  emphasized  that  nothing  has  been  added  to  the  ordinarily  employed 
mixture  to  increase  its  strength,  the  only  advance  made  by  car  wlieel  manu- 
facturers being  in  the  employment  of  metallurgists  to  analyze  the  scrap  car 
wheels  and  other  mixtures  now  in  use,  in  order  to  insure  a  more  uniform 
mixture.  The  effect  of  nickel  and  chrome  is  to  so  modify  the  chilled  sur- 
face of  the  tread  as  to  toughen  it,  and  give  greater  mileage,  and  the  results 
of  the  various  tests  are  conclusive  in  indicating  the  attainment  of  the 
desired  end.     The  pamphiet  will  repay  an  attentive  perusal. 


Steel  Mine  Timbers. — The  Carnegie  Steel  Co.,  of  Pittsburg,  Pa.,  has 
recently  published  a  book  of  data  and  tables  for  mining  engineers,  and  a 
well  illustrated  album  showing  the  types  of  construction  and  examples  of 
installation  of  steel  mine  timbers.  The  substitution  of  steel  for  wood  for 
this  purpose  avoids  all  those  elements  of  econom-c  waste  to  which  timber 
is  liable,  particularly  waste  in  framing  and  fitting,  waste  from  destruction 
by  decay  or  insects,  and  more  than  all,  waste  by  fire;  to  which  may  also 
be  added  that  the  use  of  steel  within  the  mines  means  less  excavation,  let- 
tei  ventilation,  less  erection  cost  and  greater  endurance.  These  two  books 
constitute  valuable  additions  to  existing  literature  on  mine  engineering. 
The  first  mentioned  contains  a  number  of  working  sketches  showing  the 
application  of  steel  for  gangway  supports  and  mine  props.  Some  28  pages 
are  devoted  to  the  presentation  of  very  complete  data  tables  covering  safe 
load   in  pounds  for  both   steel  and  the  various  wooden  timbers. 


NOTES 


Joseph  Dixon  Crucible  Co. — Sherman  Paris  has  succeeded  H.  S.  Snyder 
n   the  advertising  department  of  the   above  company. 


National  Boiler  Washing  Co. — Announcement  is  made  by  this  com- 
pany, of  Chicago,  111.,  of  office  removal  in  the  Railway  Exchange  from  No. 
1707  to  No.   529. 


Under-Feed  Stoker  Co.  of  America. — This  company  announces  the 
removal  of  its  general  offices  to  the  Harris  Trust  Building,  Monroe 
street,  between  Clark  and  La  Salle,  Chicago,  111. 


Chicago-Cleveland  Car  Roofing  Co. — announcement  of  the  removal  of 
offices  has  been  made  by  this  company,  from  720  Old  Colony  Building, 
where  it  has  been  located  for  seventeen  years,  to  427-429  People's  Gas 
Building,   Chicago,   111. 


Burton  W.  Mudge  &  Co. — Announcement  has  been  made  that  Thomas 
H.  Garland  has  been  elected  as  a  director  of  the  company.  Mr.  Garland 
is  the  inventor  of  the  Garland  Car  Ventilator,  which  is  manufactured  and 
sold  exclusively  by  Mudge  &   Company. 


Homestead  Valve  Mfg.  Co. — This  company  announces  the  appointment 
as  its  agents  in  Louisville  and  vicinity,  the  E.  D.  Morton  Co.,  who  will 
carry  a  stock  of  Homestead  valves  and  will  be  ready  at  all  times  to  supply 
the  trade  in  that  city  and  adjacent  territory. 


Transportation  Utilities  Co. — Reuben  C.  Hallett,  well  known  through- 
out the  railroad  field,  has  been  appointed  to  the  sales-staff  of  the  recently 
organized  Transportation  Utilities  Company,  direct  representatives  of  the 
Acme  and  General  Railway  Supply  Companies  of  Chicago,  with  headquar- 
ters at  30  Church  street,  New  York  City. 


American  Steel  Foundries  Co. — Warren  J.  Lynch,  formerly  passenger 
traffic  manager  of  the  New  York  Central  lines  west  of  Buffalo,  has  been 
elected  to  the  fourth  vice-presidency  of  the  American  Steel  Foundries  Com- 
pany. Mr.  Lynch  will  make  his  headquarters  at  the  New  York  sales  office 
of  the   company. 


J.  F.  Faessler  Mfg.  Co. — This  company,  of  Moberly,  Mo.,  makers  of 
Boss  and  Universal  flue  expanders,  flue  cutters  and  other  boiler  tools,  has 
reorganized  its  sales  department  and  placed  Chas.  F.  Palmer  in  charge, 
as  sales  manager,  with  office  at  810  Olive  street,  St.  Louis.  Mr.  Palmer  is 
well  qualified  for  this  position  through  previous  experience  in  selling 
Faessler  tools  and  as  representative  of  the  Frank  E.  Palmer  Supply  Co.  of 
St.   Louis.  

Westinghouse,  Church,  Kerr  &  Co. — John  I.  Wallace,  formerly  Chief 
Engineer  of  the  Panama  Canal,  who  retired  after  inaugurating  the  Ameri- 
can work  on  the  canal  and  afterwards  designed  the  new  Chicago  &  North- 
western passenger  terminal  at  Chicago,  which  has  just  been  completed  at  a 
cost  of  $25,000,000,  has  assumed  active  charge  as  President  of  Westing- 
house,  Church,  Kerr  &  Company,  who  were  the  engineers  for  the  new 
Pennsylvania  Railroad  station  in  New  York.  Among  the  directors  elected 
at  the  annual  meeting  of  the  company  are  N.  W.  Halsey  and  F.  Q.  Brown, 
of  New  York.George  Westinghouse  and  J.  R.  McGinley,  of  Pittsburg,  and 
Homer  Loring,  of  Boston. 


Railway  Steel  Spring  Co. — The  annual  report  of  the  Railway  Steel- 
Spring  Company,  New  York,  for  the  year  ending  December  31,  1910, 
shows  that  gross  sales  were  $10,035,435,  an  increase  of  $2,192,143  over 
1909.  The  surplus,  after  fixed  charges,  was  $810,077,  or  6  per  cent,  on  the 
$13,500,000  common  stock,  as  compared  with  5.32  per  cent,  earned  on  thi- 
same  stock  in  1909.  At  the  annual  meeting  Otis  H.  Cutler,  president  of 
the  American  Brake  Shoe  &  Foundry  Company,  Mahwah.  N.  J.,  was  elected 
a  director  to  succeed  the  late  Frank  S.  Layng.  The  officers  of  the  com- 
pany and  the  other  directors  were  re-elected. 


Universal  Vanadium  Co. — Under  the  laws  of  the  State  of  Delaware,  the 
above  company  has  recently  been  incorporated  with  the  following  officers 
and  directors;  Edward  M.  Mcllvain,  president,  30  Church  street.  New 
York,  N.  Y. ;  Col.  Millard  Hunsiker,  vice-president,  23  Rue  de  la  Paix, 
Paris,  France;  James  C.  Gray,  secretary  and  treasurer,  Frick  Building, 
Pittsburgh,  Pa. :  Joseph  W.  De  Wyckoff,  European  representative,  64  Vic- 
toria street,  Westminster,  London.  England;  E.  iviarshall  Fox,  Wetley 
Rocks,  Staffordshire,  England,  and  William  Mcllvain,  Reading,  Pa.  The 
L^niversal  Vanadium  Company  was  formed  for  the  purpose  of  acting  as 
selling  agents  for  the  .\merican  \^anadium  Company  in  a  more  comprehen- 
sive and  effectual  manner,  and  it  will  act  in  a  selling  capacity  in  conjunc- 
tion  with   the   Vanadium   fales   Company. 


Sprague  Electric  Company  Merged  with  General  Electric — On  June 
1,  1911,  the  Sprague  Electric  Company  will  be  merged  with  the  General 
Electric  Company  of  Schenectady,  N.  Y.  Its  business  will  be  conducted 
under  the  name  Sprague  Electric  Works  of  General  Electric  Company. 
The  manufacture  and  sale  of  the  lines  of  apparatus  and  supplies  heretofore 
exploited  by  the  Sprague  Electric  Company  will  be  continued  under  the 
same  organization,  with  Mr.  D.  C.  Durland  as  general  manager.  .MI  cor- 
respondence should  be  sent  to  the  Sprague  Electric  Works  at  the  same 
address  as  in  the  past.  The  main  office  will  be  continued  at  heretofore, 
at  627-531  West  34th  street.  New  York,  ...  Y.,  cs  will  also  all  branchc 
offices  in  principal  cities. 


Locomotive  Shops  at  Cape  Charles,  Va. 


VERY    COMPLKTELV    EQUIPPED    SHOPS    Il.W  E    KEl  EN  1  I.V    I'.KKN     KKEt  IKD    .\  I'     IlllS    POl.N  1'    TO    CAKE    FOR 
THE    rt)\VER    OF    THE     NEW    YORK.    PHU.ADEl.P  M  l.\  \  NOKI'OI.K  RAH.WAV.  NOW  A  PART  OK  THE 

PENNSVL\ ANIA    SYSTEM. 


On  the  division  of  the  Xiw  York,  Philadelphia  &  Xorlolk 
Railway  from  Delniar  sonth,  there  are  37  engines  at  present 
regularly  assigned,  and  during  the  husy  season,  which  covers 
usually  about  three  months,  there  are  about  50  engines  regu- 
larly on  this  division.  The  hcadqtw.rters  foi  this  power  is  at 
Cape  Charles,  the  southern  end  of  the  road,  and  new  shops 
have  just  been  put  into  operation  at  that  po-.nt  giving  faeilitics 
for  making  all  repairs,  with  the  exception  of  heavy  boiler  w-ork, 
on  the  regularly  assigned  power.  Although  these  shops  are 
relatively   small   they   have  been    very  completely   equipped   with 


table  anti  placing  it  on  any  pit  in  the  erecting  shop.  Althuugh 
no  crane  has  been  installed  in  the  machine  and  erecting  shop 
at  present,  runways  have  been  provided  for  a  lo-ton  crane, 
which  will  be  installed  later.  The  structure  enclosing  the  ma- 
chine and  erecting  shop  is  most  substantial,  heavy  brick  walls 
and  steel  roof  trusses  in  a  single  span.  A  louve  is  provided  in 
tlie  center  of  the  roof  for  the  full  length  ot  the  buildnig  and 
the  windows  swing  on  a  horizontal  axis,  being  controlled  from 
the  floor  in  sections  by  a  "straight  push"  sash  operator  installed 
l)y  the  G.   Drouve  Co. 


'5  Turutable 


ou[i^  tf(|r)  g„d 


Deprcssfil  Tr.trk 


Shop  Supply 


GE.N'ERAI.    PLAN    OF   CAPE   CHARLES    SHOP. 


Coal  Trestle 


Power 
House 


modern  appliances  of  all  kinds,  anci  present  an  excellent  ex- 
ample of  a  suitable  and  convenient  arrangement  for  ?  shop  of 
this  size. 

The  machine  and  erecting  shop  is  enclosed  in  a  brick  Imild- 
ing  70  by  250  ft.,  and  a  si.x-stall  section  of  the  roundhouse  forms 
an  extension  on  one  end  of  this  building,  :'S  is  shown  in  the 
plan.      With    this    arrangement   the    five    tracks    in    the   erecting 


The  roundhouse  has  a  span  of  90  f>.  and  the  wooden  roof 
truss  here  emplcyed  required  the  locating  a  row  of  posts  25  ft. 
from  the  outer  circle.  The  louve  in  this  section  of  the  build- 
ing is  provided  with  ventilators  on  Ijoth  sides.  Throughout  this 
structure  and  the  others  natural  lighting  has  been  given  careful 
attention  and  the  window  area  is  almost  the  maxmium.  In  the 
machine  shop  a  plank  floor  is  employed,  while  the  erecting  shop 


GENERAL    VIEW    OF    THE    ERECTING    SHOP. 


shop  are  located  so  as  to  radiate  from  the  turntable  and  the 
necessity  for  a  transfer  table  is  eliminated.  While  this  plan  re- 
quires slightly  more  room  in  the  erecting  shop  it  is  on  the 
whole  an  excellent  scheme  for  a  shop  of  this  size.  The  method 
of  operation  consists  of  taking  the  locomotive  into  the  round- 
house to  the  drop  pits,  removing  the  wheels  placing  two  shop 
trucks  under   the   frames   and   then   drawing  it  on   to   the   turn- 
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and  roundhouse  have  a  wooden  block  floor.     The  artificial  light- 
ing throughout  is  by  mercury  vapor  lights. 

The  tools   are   electrically  driven,   the   larger   ones   having  in- 
dividual  motors,   as   is    shown   in   the   followng  list: 


Xiles    planer    . . . 
30    in.    .American 


'patented   head"    lathe    10 


MOTOR. 

h.  p. 
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TOOLS.  MOTOR. 

Group 7  >^  h. 

16  in.  Blair  lathe. 

18  in.  American  lathe. 

18  in.  Lodge  &  Shipley  lathe. 
Group     7}'2     *' 

IS  in.  Lodge   &  Shipley   lathe. 

28  in.  Lodge   &    Shipley   lathe. 

36  in.     Niles  lathe. 

Williams  pipe  machine    3         " 

Group     5 

Acme   double   head  bolt   cutter. 

Williams   bolt   cutter. 

Emery   wheel. 


AND    RAILROAD    TOURNAL 
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a  clear  open  head  space  for  ihe  crane  and  liberal  length  of 
belt  without  complication. 

In  the  roundhouse  ths'e  are  good-sized  benches  between  each 
of  the  pits,  which  have  a  vise  and  are  arranged  as  lockers  for 
other  tools.  The  heating  throughout  this  section  and  the  other 
buildings  is  by  direct  radiation  from  steam  pipes  in  the  pits 
and  along  the  side  wall. 

A  75  ft.  turntable  is  contained  in  a  concrete  pit,  floored  with 


INTERIOR    OF    RODNDHOUSE — CAPE    CHARLES    SHOPS. 


TOOLS.  MOTOR. 

Bickford  radial  drill   5       h.  p. 

Dill    slotter    5 

Group    T '.  i     " 

Niles  slotter. 

Gould  &   Eberhardt   shaper. 

Brown  &   Sharpe  milling  machine    5 

Group     3 

Reamer   grinder. 
Drill   grinder. 

In  addition  to  the  space  occupied  by  the  machine  tools  there 

is  a  liberal  amount  of  floor  area  left  for  benches  and  the  usual 


concrete,  and  is  driven  by  a  McGrath  pneumatic  turntable  trac- 
tor manufactured  by  thf  Draper  Mfg.  Co.,  Port  Huron,  Mich. 
The  equipment  for  boiler  and  blacksmith  shop  work  is  con- 
tained in  a  brick  building  with  a  wooden  roof  truss  and  cinder 
f.oor,  measuring  50  by  loo  ft.,  located  conveniently  as  is  shown 
m  the  general  layout.  In  this  building  is  the  following  equipment : 
Flue  cutting  machine,  furnace,  welding  machine,  swedging  ma- 
chine, testing  machine  and  annealing  furnace.   This  group  is  driven 


A    CORNER    OF    THE    MACHINE 


NTEKSHAFT    WITH    GROUP   DRI\t 


tinsmith,  air  brake  and  other  benih  work  equipment  is  provided. 
Other  tools  required,  as  for  instance  a  driving  wheel  lathe, 
boring  mill,  etc.,  will  be  added  in  the  near  future.  One  of  the 
illustrations  shows  the  arrangement  of  countershaft  along  the 
fide  wall,  used  in  connection  with  ibe  group  drive.     This  givei 


by  a  7;  2  h.p.  motor.  In  the  opposite  corner  is  a  flanging  fire  with 
its  clamp,  and  a  pair  of  hand  bending  rolls;  nearby  is  a  hand 
shear,  a  Hilles  &  Jones  punch  and  s.iear  driven  by  a  5  h.p.  mo- 
tor: a  1,100  lb.  steam  b;iranier;  a  600  lb.  steam  hammer,  botl 
provided  with  jib  cranes  and  each  served  by  three  open  fires. 


Jl-lv,  1911. 
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A  large  power  house  supplies  light  and  power  lor  the  yards, 
depot  and  the  offices  scattered  throughout  the  terminal.  This  has 
been  housed  in  a  most  attractive  building  70  \-  75  ft.  which  con- 
tains three  200  h.p.  boilers,  hand  fired,  and  two  175  k.  v.  a.  three- 
phase,  60  cycle,  2400  volt  generators,  each  d-iven  by  a  14  x  18 
in.  slide  valve  engine.  In  the  fire  room  there  are  two  fire 
pumps,  each  having  a  capacity  of  500  gallons  per  minute,  also 
boiler  feed  pumps  and  general  water  service  pumps  in  dupli- 
cate. A  large  feed  water  heater  ccmprises  a  portion  of  the 
equipment.  The  water  supply  lor  the  plant  is  obtained  from 
40  driven  wells  near  the  power  hous-e.  In  '.he  engine  room  in 
addition  to  the  generators  there  is  a  20  k.w.  motor  generator 
set  for  exciting  and  a  similar  size  turbo-generator  set  used  for 
starting  the  alternators.  The  current  leaves  the  power  house 
at  2,400  volts  and  is  transformed  bv  static  transformers  before 
entering  the  various  buildings  where  it  is  to  be  used,  and  it 
is  delivered  to  the  motors  at  a  pressure  of  220  volts.  In  the 
power  house  is  also  the  air  compressor  which  has  a  capacity 
of  690  cu.  ft.  of  air  per  minute.  Two  25-lighl  mercury  rectifier 
sets  have  been  installed  for  the  current  which  is  to  light  the 
yard,  the  lamps  there  being  for  d-'rect  current.  The  switch- 
board and  all  equipment  th;oughout  the  powerhouse  is  of  the 
highest  character  and  was  care/iilly  installed.  Space  is  pro- 
vided for  additional  equipment  to  increase  the  present  capacity 
by  50  per  cent. 

A  two-story  and  basement  storehouse  and  office  building  of 
SO  X  72  ft.  has  been  constructed.  An  electric  elevator  of  6,000 
lbs.  capacity  has  been  installed  in  the  store  section.  In  this 
building,  as  well  as  in  the  offices  of  the  various  foremen,  the 
light  is  by  tungsten  lamps  instead  of  the  Cooper-Hewitt  mer- 
cury lamps  generally  used.  The  oil  house  is  22  x  53  ft.  and 
contains  the  usual  tanks  and  arrangement  for  storage  and  de- 
livery of  oil  and  waste.  The  ash  pits  are  of  the  standard  Penn- 
sylvania type  and  coaling  is  done  by  a  clam  shell  bucket  on  a 
stationary  jib  crane  operated  by  a  steam  hoisting  engine. 

Ample  provision  for  protection  from  fire  is  had  by  means  of 
the  6  in.  fire  main,  in  the  form  of  a  loop  surrounding  the  plant, 
supplying  the  various  plugs  throughout  the  yard  and  the  hose 
reels  in  the  interior  of  the  various  buildings.  Two  50,000  gallon 
steel  tanks  provide  the  storage  and  the  pressure  for  ordinary- 
service.  Toilet  and  wash  rooms  with  hot  and  cold  water  and 
expanded  metal  lockers  have  been  installed  throughout  the  shop 
for   the   comfort   and   convenience    cf   the   employees. 


RIGID  VS.  NON-RIGID  FREIGHT   TRUCKS 


"\V.     J.     SCHL.\CKS. 


All  the  recent  discussions  on  rigid  vs.  non-rigid  freight 
trucks  have  not  called  attention  as  to  whether  discussions  were 
based  on  the  trucks  being  rigid  or  non-rigid  in  a  vertical  or  a 
horizontal  plane.  A  few  years  ago  trucks,  rigid  in  the  horizon- 
tal plane  as  well  as  in  the  vertical  plane,  had  considerable  vogue, 
but  there  are  not  very  many  of  them  purchased  at  this  time. 

The  rigid  trucks  in  the  horizontal  plane  were  condemned  be- 
cause of  the  fact  that  it  takes  only  three  points  to  determine  a 
plane,  so  that  when  the  fourth  wheel  found  a  low  spot  in  the 
track  it  was  relieved  of  carrying  its  proportion  of  the  load  be- 
cause the  other  three  wheels  determined  the  horizontal  plane 
of  the  truck.  We  may  assume,  therefore,  that  all  the  recent 
discussion  on  rigid  or  non-rigid  trucks  is  in  the  vertical  plane; 
that  is.  whether  a  truck  should  be  so  constructed  as  to  hold  the 
axles  perpendicular  to  the  side  frames. 

The  rccert  excellent  report  of  Prof.  Louis  E.  Endsley  of 
Purdue  University  *  shows  that  the  total  movement  of  some  of 
the  non-rigid  trucks  which  ran  out  of  square  was  as  much  as 
5  61-100  in  ,  half  of  which,  2  8-10  in.,  is  the  amount  the  truck 
ran  out  Since  then  trucks  have  been  found  with  a  total  move- 
ment of  6]4  in-  of  the  side  frames,  or  35^  in.  out  of  square. 

To  determine   the   position   of  the   M.   C.   B.   parts,    such   as 


brass,  wcdgj  and  journal  in  the  journal  box,  and  in  an  effort 
to  determine  how  much  of  a  part  was  played  by  the  journal  box 
and  contained  parts  in  resisting  the  trucks  running  further  out 
of  square,  the  plan  view  of  the  journal  box  and  contained 
parts,  with  the  truck  $14  in.  out  of  square,  is  herewith  repro- 
duced. 

It  will  be  noted  that  there  is  not  room  enough  in  the  M.  C.  B. 
journal  box  for  the  ATt  C.  B.  contained  parts,  with  a  truck  so 
far  out  of  square.  The  distance  between  the  centers  of  the 
journals  as  measured  on  a  line  perpendicular  to  the  side  frame 
is  reduced  about  I4  in,,  due  to  the  angularity  of  the  axle.  This 
causes  the  brass  to  take  up  the  play  allowed  between  the  rear 
of  the  wedge  and  the  flange  on  the  brass,  which  forces  the 
wedge  towards  the  front  stops.  It  will  also  be  seen  that  the 
wedge  laps  over  the  front  stop  "G"  at  the  point  "J"  about  1-32 
in.     The  brass  laps  over  the  collar  of  the  journal  at  the  point 
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"D"  about  1-16  in.  by  the  side  lug  on  the  brass,  binding  the 
side  stop  "T"  of  the  box  at  point  "B."  Eoth  wedge  and  brass 
bind  on  the  side  stop  "T"  at  "'N"  and  "B,"  and  on  the  side  stop 
"U"  at  "C"  and  "O."  The  lines  "EE"  and  "FF"  of  the  brass 
are  considerably  out  of  parallel  with  the  lines  of  the  journal. 

It  has  been  determined  from  this  that  a  truck  would  not  run 
so  far  out  of  square  without  something  in  the  journal  box 
yielding,  either  by  springing  or  breaking,  and  from  the  informa- 
tion gained  through  laying  out  the  drawing  as  illustrated,  it  was 
concluded  if  these  trucks  really  ran  out  of  square  excessively, 
and  if  the  truck  depended  on  the  cramping  of  these  parts  to 
resist  its  running  more  out  of  square,  the  parts  that  were 
called  upon  to  resist  this  excessive  movement  must  indicate  the 
trouble  by  excessive  wear  or  breakage.  The  inspection  of  a  num- 
ber of  these  trucks  in  a  high  percentage  of  cars,  showed  brasses 
with  the  lugs  broken  oft,  as  indicated  by  the  line  "W"  in  the 
drawing.  Some  of  these  trucks  seemed  to  have  no  other 
means  of  holding  them  square  except  by  the  angularity  of  the 
journal,  causing  a  binding  of  the  brass  and  wedge  between  the 
side  stops  of  the  box,  and  the  binding  of  the  wedge  on  the 
front  stop  "G"'  of  the  box.  This,  if  the  brass  or  the  wedge  or 
the  front  stop  of  the  wedge  does  not  break,  must  cause  exces- 
sive end  wear  of  the  journal  collars  and  brass,  and  a  diagonal 
wear  of  the  brass  or  bearing  on  the  journal,  all  of  which  must 
conduce  towards  increased  liability  of  hot  boxes  and  e.xcessive 
frictional  resistance. 

From  the  number  of  brasses  found  with  broken  side  lugs,  it 
is  fair  to  assume  that  a  high  proportion  of  these  trucks  depend 
on  this  resistance  in  limiting  the  distance  they  run  out  of 
square.  It  is  interesting  to  note  that  on  inspection  of  a  large 
number  of  cars  whose  trucks  were  constructed  in  a  manner 
that  was  meant  to  hold  them  square,  that  there  was  only  one 
brass  found  with  the  side  lug  broken  off,  and  that  was  on  a 
truck,  the  spring  plank  of  which  was  made  of  two  angle  irons 
securely  riveted  to  arch  bar  columns,  and  in  this  truck  one  of 
the  angle  irons  had  broken,  which  made  of  it  a  flexible  truck. 


See  Americ.\k  Engineer,  May.  1911,  page  193. 


The  Chicago  &  Northwestern  Railw-ay  has  an  extensive 
spring  making  department  in  its  smith  shop  at  Chicago.  New 
springs  for  all  the  locomotives  on  the  system — 1,700  engineirii: 
are  made  and  old  ones  repaired  at  this  plant. 


Pacific  Type  Locomotive  Arranged  for  Burning  Lignite 


A    RECENT    ORDER    OF    TWO    HEAVY    4-G-2    TYPE    LOCOMOTIVES  RECEIVED  FROM  THE  BALDWIN    WORKS  LV 

THE    OREGON     RAILROAD    AND    NAVIGATION    CO.    EMBODY     SEVERAL     DISTINCTIVE     DEPARTURES 

FROM    THE    1903    STANDARDS    OF    THE    ASSOCIATED    LINES 


Experiments  with  a  lignite  burning  Mil^ado  type  locomotive 
on  the  Oregon-Washington  Railroad  and  Navigation  Co.  have 
proved  so  satisfactory  that  it  has  been  decided  to  adopt  this  fuel 
in  connection  with  the  heavy  Pacific  type  herein  illustrated, 
which  is  one  of  two  recently  delivered  to  that  road  by  the 
Baldwin  Locomotive  Works.  The  firebo.x  is  of  practically  the 
same  dimensions  as  that  on  the  .Mikado  locomotive  referred  to,* 
and  the  grate  bars,  which  are  of  the  gridiron  type  with  narrow 
openings  to  suit  the  fuel,  are  interchangeable.  These  new  en- 
gines, however,  will  carry  200  lbs.  working  pressure  as  against 
180  used  on  the  2-8-2  type. 

The  present  engines  are  of  interest  in  emliodying  some  de- 
partures  from  the  standards  of  the  Associated  lines.     The   first 


ment  facilitates  the  forging  of  the  rod,  at  the  point  where  the 
rod  body  joins  the  large  middle  connection  stub.  It  also  pro- 
vides a  section  giving  the  necessary  strength  with  more  lateral 
flexibility  than  can  be  secured  when  an  I-section  is  used.  This 
enables  the  rod  to  better  accommodate  itself  to  the  side  play 
of  the  wheels  in  their  boxes. 

The  frames  and  running  gear  require  little  special  comment, 
llie  front  lower  rail  is  cast  in  one  piece  with  the  main  frame, 
while  the  upper  rail  is  separate,  and  is  of  forged  iron.  The 
Hodges  type  of  trailing  truck  is  used,  and  in  this  case  it  is 
fitted  witli  helical  centering  springs.  The  tender  has  a  rectan- 
gular water  bottom  tank  of  g.ooo  gallons  capacity,  and  is  simi- 
lar in  design  to  the  present  common  standard  tender.     The  coal 
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common  standard  Pacific  type  locomotive,  built  in  1903,  had  a 
straight  boiler,  70  in.  in  diameter.  In  the  new  design  the  boiler 
has  a  wagon  top,  and  measures  74  in.  in  diameter  at  the  front 
end,  and  85  in.  at  the  dome  ring.  This  engine  has  also  the 
greatest  length  of  flues,  22  ft.,  thus  far  applied  by  the  builders 
to  a  4-6-2  type  locomotive.  The  tubes  are  spaced  witli  1.V16  in. 
bridges.  The  smoke  box  is  94  inches  long  and  contains  an  un- 
usually large  area  of  netting. 

In  further  comparison  with  the  first  common  standard  Pacific 
type  locomotive  it  is  noticeable  that  while  the  steam  pressure, 
driving  wheel  diameter  and  piston  stroke  remain  as  before,  the 
cylinder  diameter  has  been  increased. to  25  in.,  thus  raising  the 
tractive  efi^ort  from  29,800  to  38,700  pounds.  The  boiler  capacity 
is  proportionally  large,  as  306  square  feet  of  heating  surface 
are  provided  for  each  cubic   foot  of  cylinder  volume. 

The  cylinders  are  in  many  respects  similar  to  those  used  on 
the  previous  type,  except  that  they  are  larger,  and  have  the 
steam  chest  centers  4'/2  in.  outside  the  cylinder  centers,  so  that 
a  satisfactory  design  of  Walschaert  gear  can  be  applied.  By- 
pass valves  of  the  Sheedy  type  are  used,  in  accordance  with 
the  regular  practice  of  the  Associated  Lines  for  piston  valve 
cylinders.  The  piston  valves  are  of  the  built-up  type,  15  in. 
in  diameter.  The  valve  rod  crosshead  guide  is  supported  in 
front  by  the  steam  chest  head,  and  at  the  rear  by  the  guide  yoke. 
The  main  guides  can  thus  be  adjusted  to  take  up  wear,  with- 
out  in   any  way  disturbing  the   adjustment   of  the  gear. 

The  connecting  rods  are  of  forged  open  hearth  steel,  the  main 
rods  having  an  I-section  while  the  side  rods  are  rectangular. 
The  front  side  rods  have  a  continuous  taper  in  depth,  from 
front  to  back,  while  the  width  remains  constant.     This  arrange- 


'  See  American  Engineer,  October,   1910,  page  404. 


capacity  has  been  increased  from  10  to  15  tons.  The  tender 
truck  wheels,  as  well  as  those  of  the  engine  truck,  are  of  solid 
rolled  steel,  and  were  manufactured  by  the  Standard  Steel 
Works  Co. 

These  locomotives,  with  ample  weight  on  driving  wheels  and 
high  tractive  effort,  are  admirably  fitted  for  the  lieaviest  class 
of  passenger  service.  The  ratio  of  adhesion  is  4.26,  which  is 
lower  tlian  that  frequently  found  in  large  Pacific  type  locomo- 
tives, and  shows  that  the  weight  on  driving  wheels  has  been 
used  to  the  best  advantage.  At  the  same  time  the  boiler  should 
be  able  to  meet  all  demands  that  may  be  made  upon  it.  The 
general  dimensions,  weights   and   ratios   are   given   below : 

GENERAL    DATA. 

Gauge    4   ft.    SJ-S    in. 

Se  rvice    Pass. 

Fuel     Lignite 

Tractive    elTort    .S8,700    lbs. 

VV'eight   in   working  order 265.400   lbs. 

Weight  on  drivers 104.850  lbs. 

Weight  on   leading  truck 50,150   lbs. 

Weight   on   trailing  truck 50.400   lbs. 

Weight  of  engine  and  tender  in   working  order 435.000  lbs. 

Wheel  base,  driving 13  ft.   4   in. 

Wheel  base,  total    35  ft.  S  in. 

V\'heel  base,  engine  and  tender 65   ft.   7!/2    in. 

RATIOS. 

Weight  on  drivers  -i-  tractive   effort 4.2 

Total  weight  -i-  tractive  effort 6.8 

Tractive  effort  X   diam.  drivers  -r-  heating  surface 613.15 

Total   heating  surface  -^  grate  area G9.42 

Firebox  heating  surface  -=-  total  heating  surface,   % 4.83 

Weight  on  drivers  -^  total  heating  surface 33.01 

Total    weight   -^    total   heating    surface 54.60 

X'olume  both  cylinders,  cu.   ft 16 

Total   heating  surface   -r-  vol.   cylinders 306 

Grate  area  -=-  vol.  cylinders 4.37 

CYLINDERS. 

Kind     Simple 

Diameter   and   stroke 25  x  28 

VALVES. 

Kind    Piston 

Diameter    15    in. 
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WHEELS. 

Driving,    diameter   over    tires 77    in. 

Driving,  thickness  of  tires 3'i   in. 

Driving  journals,  main,  diameter  and  length 11  x  12  in. 

Driving  journals,  others,  diameter  and  length 10  x  12   in. 

Engine  truck  wheels,  diameter 33J^   in. 

Engine  truck,  journals 6  x  10  in. 

Trailing   truck    wheels,   diameter 45    in. 

Trailing  truck,  journals 8  x  14  in. 

BOILER. 

Style    Wagon    top 

Working  pressure    200   lbs. 

Outside  diameter  of  first  ring 74   in. 

Firebox,  length  and  width 120  x  84   in. 

Firebox  plates,  thickness F.  '/i,  B.   H.  S.  H  in. 

Firebox,    water   space 5    in. 

Tubes,  number  and  outside  diameter 356 — 2  '4    in. 

Tubes,    length    22    ft. 

Mealing   surface,   tubfs 4,593   sq.    ft. 

Heating  surface,  firebox 235  sq.    ft. 

Heating  surface,  total 4,860*  sq.   ft. 

Grate  area   70   sq.    ft. 

TEHDER. 

Tank    Water    bottom 

Frame    Steel   channels 

Wheels,  diameter   83  in. 

Journals,  diameter  and  length 6  x  11   in. 

Water  capacity    9,000  gals. 

Coal  capacity    15   tons 

■Includes  32  sq.  ft.  for  arch  tubes. 


THE    DEVELOPMENT    OF    LOCOMOTIVE    TUBES    AND 
THEIR  TREATMENT 

The  present  status  of  the  manufacture  of  locomotive  boiler 
tubes  and  a  review  of  main  points  requiring  attention  in  order 
that  the  best  service  may  be  attained  under  modern  conditions, 
were  admirably  presented  in  a  paper  by  F.  N.  Speller  of  the 
National  Tube  Company,  read  at  the  April  28  meeting  of  the 
Pittsburg  Railway  Club.  After  an  interesting  comparison  be- 
tween former  universally  used  charcoal  iron  tube  and  the  now 
fully  developed  tube  of  basic  open  hearth  steel,  low  in  carbon, 
and  with  less  than  0.05  per  cent,  phosphorus  and  sulphur,  it 
was  pointed  out  that  there  is  no  difficulty  in  securing  a  strong  • 
weld  with  this  steel.  Attention  was  also  called  to  the  fact  that 
seamless  and  lap  welded  steel  tubes  are  now  made  from  prac- 
tically the  same  grade  of  soft  basic  open  hearth  steel.  Mr. 
Speller  then  presented  the  following  main  points  which  invite 
consideration  in  following  out  the  process : 

I.    Resistance  to  Corrosion. 

The  manufacturer  should  furnish  a  tube  in  the  best  possible 
condition  to  withstand  corrosion  and  pitting;  that  is,  the  metal 
should  be  as  uniform  in  composition  and  density  as  it  is  possible 
to  make  it.  Much  can  be  done  to  lessen  the  tendency  to  pitting 
by  proper  attention  to  the  making  of  steel  and  the  way  it  is 
worked.  We  have  been  experimenting  on  this  problem  now  for 
several  years  and  have  gone  to  considerable  trouble  in  the 
matter  of  testing  and  inspection  of  material,  and  in  the  process 
used  for  manipulating  the  steel  so  as  to  produce  a  tube  which 
will  resist  corrosion  as  well  as  iron  can  be  made  to  do  so,  and, 
judging  from  the  reports  of  comparative  service  tests  which 
have  been  received,  steel  so  made  is,  in  this  lespect  at  least,  the 
equal  of  the  best  charcoal  iron. 

After  all,  however,  the  solution  of  this  problem  is  largely  in 
the  hands  of  the  user.  Iron  or  steel  will  corrode  in  spite  of 
anything  that  can  be  done  if  certain  material  is  in  solution  in 
the  water,  particularly  dissolved  oxygen  or  carbonic  acid.  By 
the  removal  of  these  harmful  agencies  corrosion  may  be  reduced 
to  practically  nothing.  It  is  generally  understood  nowadays 
that  water  conditions  have  everything  to  do  with  corrosion, 
and  the  simplest  solution  of  the  problem  is  to  treat  the  water, 
with  the  object  of  making  it  as  harmless  as  possible.  The  devel- 
opment of  the  modern  tube  to  withstand  corrosion  and  the 
treatment  of  water  have  together  practically  eliminated  this 
trouble,  so  that  it  is  rarely  the  case  that  tubes  fail  nowadays 
through  pitting. 

2.     Leaking  in  the  Flue   Sheet. 

The  construction  and  handling  of  the  engine  has  so  much 
to  do  with  the  trouble  experienced  from  leaky  flues  that  it  is 
difficult  to  determine  how  much,  if  any,  of  the  responsibility 
for  this  should  be  placed  on  the  tube  material.  If  railroad 
engineers  will  tell  us  what  qualities  are  required  in  the  tube  to 
make  it  hold  tight  in  the  fine  sheet,  we  will  be  glad  to  follow 
their  suggestions  as  closely  as  possible.  At  the  present  time 
the  steel  *ube  is  made  as  stiff  as  possible  consistent  with  the 
best  welding  quality  and  ability  to  stand  up  successfully  under 
expansion  and  beading  in  the  tube  sheet. 

3.     Strength  and  Ductility  of  Material. 

The  tube  should  be  of  such  quality  as  to  stand  repeated 
tightening  in  the  flue  sheet  without  cracking  or   showing  undue 


evidence  of  latiguc,  nor  should  these  weaknesses  develop  during 
the  life  of  the  tlue  in  service.    The  material  found  best  adapted 
to  give  these  properties  is  a  special  grade  of   soft  open  hearth 
steel  carrying  not  over  0.05  per  cent,  phosphorus  or  sulphur. 
4.    Weldability  and  Heat  Treatment. 

The  quality  of  the  metal  and  method  of  handling  are  equally 
important  in  safe  ending.  Soft  steel  has  been  found  some- 
what harder  to  weld  than  charcoal  iron,  but  it  has  been  greatly 
improved  in  this  respect.  The  necessity  for  a  good  welding 
quality  steel  is  of  first  consideration  m  making  locomotive  tubes 
so  that  they  may  be  easily  safe  ended,  and  this  point  has 
received  a  great  deal  of  study,  especially  in  the  manufacture 
of  lap-wielded  tubes,  where  it  is,  of  course,  one  of  the  lirst 
essentials  to  manufacture.  Charcoal  iron  carries  considerably 
more  impurities  than  soft  open  hearth  steel,  and  these  impuri- 
ties form  a  self-fluxuig  mixture  which  facilitates  welding.  Rail- 
road specilications  have  been  so  tightly  drawn  on  composition  in 
some  cases  as  to  work  against  the  production  of  a  good  quality 
of  steel  for  locomotive  boiler  tubes  by  calling  for  unnecessarily 
low  phosphorus  and  sulphur.  There  is  now  very  good  reason 
to  think  that  a  mistake  has  been  made  in  this  direction,  and 
that  the  general  welding  quality  of  the  steel  would  be  much 
improved,  and  the  steel  at  the  same  time  would  lose  nothing  in 
other  respects,  if  the  maximum  phosphorus  and  sulphur  limits 
were  both  raised  to  0.05  per  cent.  With  producer  gas,  now 
generally  used  of  necessity,  it  is  a  very  difficult  matter  to  keep 
the  average  sulphur  in  the  heat  below  0.035  per  cent.,  and  in 
order  to  remove  this  sulphur  in  the  open  hearth  furnace  the 
steel  has  to  be  held  and  worked  in  such  a  way  as  frequently 
to  leave  it  dry  and  difficult  to  weld. 

Before  the  steel  can  be  welded  in  practice  a  fluid  cinder  must 
be  formed  on  the  surfaces  which  are  to  be  united.  If  the  metal 
is  heated  too  far  above  the  point  at  which  this  cinder  should 
flow,  it  will  be  burned  and  destroyed.  We  endeavor  to  have 
the  range  of  temperature  between  the  cinder  forming  and 
burning  points  in  the  steel  as  wide  as  possible  so  as  to  assist 
in  lap  welding  and  give  the  largest  margin  of  safety  in  safe 
ending.  Considering  the  variety  of  the  requirements  it  seems 
to  us  that  the  compositions  of  the  metal  should  be  left  largely 
to  the  discretion  of  the  manufacturer  so  far  as  is  consistent 
with  a  certain  specified  standard  of  physical  quality  in  the 
finished  tube.  We  frequently  go  to  the  trouble  of  rephosphoriz- 
ing  for  the  purpose  of  improving  the  fluxing  and  welding 
quality  of  our  steel. 

The  method  of  safe  ending,  we  have  said,  has  as  much  to  do 
with  obtaining  satisfactory   results  as  the  material,  but  we  will 


flange,  crushing  and  flattening  tests. 

not  attempt  to  lay  down  specific  rules  as  to  construction  of  the 
furnace  and  heating,  for  many  of  the  practical  shop  men 
present  who  are  welding  flues  every  day  are  much  more  able 
to  discuss  this  side  of  the  problem.  However,  there  are  a  few 
broad  principles  on  the  heat  treatment  of  tube  steel  which 
should  be  taken  into  consideration.  The  preliminary  heating  of 
the  body  tube  preparatory  to  flaring  out  the  end  should  be 
carried  to  a  bright  orange  color  judging  by  good  shop  light. 
i.7.io  degrees  F.  In  the  case  of  steel  on  steel,  if  the  body  tube 
is  allowed  to  cool  black  after  heating  to  this  temperature  and 
inserting  the  safe  end,  the  grain  structure  will  be  refined  and 
the  metal  put  in  much  better  condition  for  the  welding  opera- 
tion which  follows.  Moreover,  if  the  preheated  body  tube  is 
returned  to  the  furnace  without  cooling  the  metai  may  be 
crystallized  or  burned  before  the  safe  end  has  been  heated  hot 
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enough  to  weld.  Should  there  be  any  considerable  difference  in 
thickness  between  the  safe  end  and  body  tube,  it  is  evident  that 
there  is  again  a  risk  of  overheating  the  one  before  the  other 
is  sufficiently  heated  to  weld.  If  the  body  tube  is  returned  to 
the  furnace  while  red  hot  and  the  safe  end  is  at  the  same  time 
a  gauge  or  two  heavier,  there  is,  of  course,  all  the  more  chance 
of  crystallizing  or  burning  the  body  tube  at  or  near  the  weld. 
Taking  unnecessary  risks  of  this  kind  often  explains  subsequent 
failures  which  should  not  be  charged  up  to  the  flue  maker. 

It  is  not  unusual  for  a  flue  welder  who  has  never  handled 
steel  to  have  trouble  for  a  few  days.  Remembering  the  above 
points  and  using  his  experience  to  the  best  advantage  as  to  the 
condition  of  his  furnace,  the  character  of  the  flame,  temperature, 
etc.,  the  average  man  will  soon  be  able  to  do  equally  reliable 
work  with  steel  as  with  charcoal  iron,  as  the  experience  of, 
welders  all  over  the  country  will  show. 

5.     Uniformity  of  Material. 

This  is  a  quality  which  the  tubes  should  have  in  a  high  degree, 
both  as  to  physical  and  chemical  properties.  There  is  no  diffi- 
culty as  to  the  average  steel  tube  nowadays  standing  the  master 
mechanics'  tests  made  on  one  sample  out  of  each  hundred 
tubes.  We  have,  however,  recently  designed  a  machine  to  make 
the  flange,  crushing  down  and  flattening  test  on  each  end  of 
every  tube,  as  shown  in  the  illustration.  This  gives  assurance 
both  as  to  the  character  of  the  metal  in  each  individual  tube 
and  also,  in  the  case  of  lap  welded  tubes,  as  to  the  welding 
quality  being  satisfactory.  Steel  tubes  are  now  made  in  one 
grade  of  material  suitable  for  either  body  tube  or  safe  ending. 


THE  RAIT  LOCOMOTIVE  STOKER 


A  new  form  of  underfeed  locomotive  stoker  which  in  its 
operation  differs  from  previous  methods  of  distributing  the 
fuel  is  shown  in  the  accompanying  illustrations  and  has  been 
patented  by  George   B.   Rait,  of  Minneapolis,   Minn. 


tube  or  coking  chamber  (D)  which  receives  the  fuel  from  the 
flexible  conveyor,  a  grate  (E)  on  which  the  fuel  is  distributed, 
and  the  blowing  mechanism  (F)  for  distributing  the  fuel  on 
the  grate.  An  engine  (.G)  driven  by  steam  from  the  locomo- 
tive  boiler   operates   the  charging   mechanism. 

The  charging  mechanism  may  be  readily  understood  through 
reference  to  the  accompanying  plan  and  sectional  drawings.  It 
will  be  noted  that  the  coal  falls  through  a  series  of  rectangular 
openings  into  the  path  of  the  reciprocating  plunger.  The  series 
of  depressions  and  forwardly  pointing  teeth  in  the  latter  form 
a  conveyor  adapted  to  gradually  advance  the  fuel  received  at 
any  point  in  the  hopper  chamber  until  it  drops  down  in  front 
of  the  plunger,  and  is  forced  through  the  flexible  conveymg 
tubes   (CJ. 

The  forward  end  of  these  tubes  opens  into  a  tubular  cham- 
ber, continuous  with  the  coking  chamber  (D).  This  chamber 
lies  below  the  level  of  the  fire  grate,  and  slopes  upward  to  the 
rear  end  of  the  grate,  forming  an  underfeed  chamber  in  which 
the  fuel  is  gradually  brought  to  the  temperature  of  the  fire 
grate,  and  in  which  the  light  gases  of  the  fuel  are  driven  off, 
allowing  them  to  be  consumed  by  the  incandescent  material  lying 
above  the  fire  grate. 

The  distribution  of  the  fuel  over  the  grate  is  effected  by  a 
blower  (F)  connected  to  the  rim  of  the  coking  chamber  (D) 
and  immediately  above  the  level  of  the  grate  at  that  point.  It 
consists  of  a  blowing  ring,  surrounding  the  opening  of  the 
coking  chamber  and  having  a  number  of  openings,  directed  up- 
ward and  forward,  to  which  blasts  of  steam  are  supplied  for 
the  purpose  of  blov/ing  the  partially  coked  fuel  forward  on  the 
grate,  and  to  aid  in  the  combustion  of  the  mass  of  fuel  in  the 
chamber  (D).  This  ring  is  supplied  by  exhaust  steam  from 
the   engine    (G')    which   operates  the  charging  mechanism. 


PLAN     OF    THE    NEW    RAIT    LOCOMOTIVE     STOKER. 


This  design  is  prominently  characterized  by  a  high  degree  of 
simplicity,  and  infringes  to  a  minimum  on  the  space  available 
for  the  movement  of  the  engine  crew.  In  the  design  of  this 
stoker  the  recognized  requirements  for  such  a  device  have  been 
borne  prominently  in  mind  by  the  inventor,  i.  e.,  compactness, 
detachabality,  in  case  of  failure ;  freedom  from  complication, 
substantial  construction,  accessibility  to  repairs,  and  even  dis- 
tribution of  fuel.  The  claim  is  also  advanced  that  this  inven- 
tion allows  of  manipulation  without  the  fireman  leaving  his 
seat,  and  that  by  very  little  hand  labor  imposed  upon  him  while 
the  locomotive  is  in  motion  he  is  better  enabled  to  assist  in  the 
lookout,  and  thus  reduce  danger   in  the  operation  of  the  train. 

In  brief,  the  device  consists  of  a  charging  mechanism  (A) 
which  delivers  fuel  from  the  tender  (B)  to  a  flexible  conveying 
tube    (C)    lying   between    the    engine   and   tender,    an    expanded 


This  engine  is  quite  similar  to  the  Westinghouse  or  New 
York  air  pump.  It  has  a  piston  working  in  a  horizontal  cylin- 
der actuating  the  reciprocating  plungers  of  the  charging  mech- 
anism and  a  throttle  valve  on  a  live  steam  supply  pipe  oper- 
ated by  a  hand  lever  near  the  fireman's  seat,  by  means  of  which 
the  charging  mechanism  can  be  operated  at  pleasure.  The  ex- 
haust from  the  stoker  engine  will,  of  course,  be  considerably 
restricted  on -account  of  being  confined  in  the  blowing  rings,  but 
this  serves  an  apparently  very  good  purpose  as  it  takes  care  of 
tlie  exhaust,  and  at  the  same  time  serves  as  a  cushion  for  the 
stoker  engine. 

In  adopting  the  device  to  locomotives  with  unusually  wide 
fireboxes  the  general  arrangement  as  herein  indicated  is  pre- 
served on  the  tender,  but   in   the  firebox   the  coking  ducts    (D) 
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are  spread  further  apart.    It  is  believed  that  this  spreading  with 
the  actual  widening  of  the  ducts  themselves  vi'ill  allow  the  ap- 


tuaking  electric  light  connections,  waiting  for  boiler  makers  to 
vacate   the   fire   box,   time  consumed   in   preparing   for  welding, 


SECTIONAL    VIEW,    SHOWING    CHARGING     MECHANISM. 


plication  of  the  stoker  to  the  largest  firebox  which  is  now  in- 
corporated   in   locomotive   design. 


OXY-ACETYLENE  WELDING  ON  BOILERS 


but  does  not  include  the  time  necessary  to  make  and  fit  the 
patch.  All  of  this  work  was  performed  by  the  apparatus  manu- 
factured by  the  Linde  Air  Products  Company,  and  this  data 
was  collected  from  practical  examples  which  came  to  its  notice 
while  investigaling  the  results  being'  obtained  from  its  nia- 
chinep. 


As  an  addition  to  the  extensive  collection  of  illustrations  and 
full  data  of  work  being  done  with  the  oxy-acetylene  process 
at   the   Collinwood   shops,   which   appeared   on    page   203   of   the 


-91^ 


Plugs  Removed  and  Hole  Filled  2!j"x 


A  °  o 


00000 


JOOOOOOOOOOCOO 

>  Wchi  made  aloui;  t-iiic  A-B. 

>  Patch  consists  ol  Louyr  Half 
,     ol  bitle  Sheet  ■i2'Hi),'h  and 

extending  Full  Length  ol 
'  °  Fire  Bos. 


Cutting  Sheet  with  Blowpipe,  Time  'i  Hrs.  1  Man 

Total  Cost  $0.60 
Welding,  Time  7  Hrs.  2  Men,  Total  Cost  $8.96 


B.  &-  O.  R.  R.  TO  Abandon  Train  Dispatching  by  Telephone. 
—Announcement  comes  from  Pittsburg,  following  experiments 
of  over  three  months  in  dispatching  trains 
by  telephone,  that  the  Baltimore  and  Ohio 
Railroad  Company  has  decided  to  abandon 
them,  and  announces  that  the  telegraph  will 
continue   to   be  used   ihroi.ghout  the   system. 


Time  3  Hrs.   1  Man,  Total  Cost  $2.57 
S'Crack 


-Front  Sheet 


Time  17  Hrs.  2  Men.  Total  Cost  $20.46. 

EXAMPLES    OF    OXY-ACETYLENE    BOILER    WELDING. 

June  issue  of  this  journal,  the  Linde  Air  Products  Co.  of 
Buffalo  furnish  us  with  the  following  illustration  of  fire  box 
patching,  together  with  the  time  required  for  doing  the  work 
and  its  total  cost.     In  each  case  the  time  includes  the  delays  in 


Time  3'  2  Hrs.  1  Man, 
Total  Cost  $3.96 


Bulletin  No,  48,  "Resistance  to  Flow 
Through  Locomotive  Water  Columns,"  by 
Arthur  N.  Talbot  and  Melvin  L.  Enger,  re- 
cords the  results  of  tests  of  fourteen  of 
the  principal  forms  of  locomotive  water 
columns  or  cranes  in  use  on  the  railways 
of  the  United  States.  Besides  giving  the 
loss  of  head  at  various  rates  of  discharge, 
the  tests  povide  data  on  the  hydraulic  char- 
acteristics of  the  valves.  Water  hammer, 
relief  valves,  friction  losses  through  pipe 
lines,  and  methods  to  be  used  in  the  design 
of  water  service  installations  are  also  con- 
sidered. The  bulletin  shi  uld  be  of  interest 
to  motive  power  and  maintenance  of  way 
men.  Copies  of  this  bulletin  may  be  ob- 
tained gratis  upon  application  to  W.  F.  M. 
Goss,  Director  of  the  Engineering  Experi- 
meiital  Station,  L'niversiiy  of  Illinois,  Ur- 
hana,   Illinois. 


TicLio,  THE  Highest  Railway  Station  in 
the  World,  on  the  Central  Railway  of 
Peru,  is  15,665  ft.  above  the  sea.  On  the 
left  the  main  line  descends  sharply  to  Callao,  and  on  the  right 
the  Morococha  branch  winds  over  the  range,  which  it  crosses 
at  the  elevation  of  15,865  ft.,  the  highest  point  reached  by  any 
railway  in  the  world. 
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CONVENTION  NOTES 

Probably  the  most  important  action   taken   at  the   recent  con- 
ventions was  the   appointment  of  the   committee   to   recommend 

a  design  of  standard  M.   C.   B.   coupler.     Attempts  of  this  kind 

have  been  periodically  made  for  a  number  of  years,  and  word 
that  they  at  last  have  taken  concrete  shape  will  be  received  with 
great  pleasure  by  all  those  who  have  to  be  connected  with  car 
repairs.  The  discussion  on  the  floor  of  the  convention  leaves 
room  for  no  doubt  but  what  there  is  a  sufficiently  strong  feehng 


on  this  subject  to  make  its  prospect  of  success  very  bright.  The 
reports  of  various  members  would  seem  to  indicate  that  many 
of  the  difficulties  which  have  held  back  an  attempt  in  this 
direction  in  the  past  are  not  as  serious  as  have  been  thought. 
If  this  committee  is  successful,  as  is  most  certainly  to  be  hoped 
it  will  be,  in  recommending  a  coupler  standard  in  all  its  parts 
to  the  next  convention,  the  1911  meeting  will  not  be  lacki'ig  for 
an  appeal  to  a  prominent  place  in  the  history  of  the  activities 
of  this  most  important  association. 


The  report  of  the  committee  on  mechanical  stokers  before  the 
M.  M.  Association  brought  out  a  very  general  and  important 
discussion.  It  was  clearly  shown,  as  has  been  pomted  out  in 
these  columns  previously,  that  mechanical  stokers  will  success- 
fully fire  a  locomotivi:  and  are  doing  so  at  many  different 
points.  While  this  is  most  gratifying,  it  was  shown  that  in  at 
least  one  case  a  stoker  which  would  successfully  lire  when  in 
operation  had  been  discarded  because  of  lack  of  reliability.  This 
important  feature,  together  with  information  on  methods  of 
caring  for  the  stoker  and  maintaining  it,  received  surprisingly 
little  comment.  It  is  apparently  too  early  in  the  experience  of 
most  members  to  discuss  these  features,  which  will  eventually 
determine  the  continued  use  of  different  designs.  In  connection 
with  fuel  economy,  so  far  as  the  amount  of  fuel  used  is  con- 
cerned, the  discussion  showed  that  little  can  be  expected  when 
compared  with  the  best  hand  firing.  It  was  indicated,  however, 
that  considerable  economy  could  be  obtained  by  the  successful 
use  of  lower  grade  and  cheaper  fuels. 


The  paper  on  superheating  by  Professors  Benjamin  and  Ends- 
ley  added  a  very  important  chapter  to  the  mcst  valuable  volume 
of  information  which  is  being  produced  '<y  the  laboratories  of 
Purdue  University.  The  tests  throughout  showed  conclusively 
what  had  already  been  claimed  by  many  experts,  that  it  is  the 
higher  degrees  of  superheat  which  give  the  real  economies,  i.  e., 
the  economy  increases  at  a  greater  ratio  than  the  degree  of 
superheating,  and  so  far  the  tests  have  not  discovered  the  limits 
to  this  condition.  The  conclusive  settlement  of  this  point  will 
be  no  doubt  most  gladly  received  by  the  motive  power  officials. 
Testimony  of  the  men:bers  indicated  wonderful  results  with 
superheat  and  the  indications  are  that  like  all  other  appliances 
of  advantage  or  economy  after  their  value  has  been  conclu- 
sively proven,  superheat  will  be  very  rapidly  and  generally  used 
throughout  the  country. 


In  the  discusison  of  the  paper  on  "Repair  Equipment  for 
Engine  Houses"  the  statement  of  the  committee  in  condemning 
the  practice  of  using  old,  worn  out  and  obsolete  machine  tools 
equipment  at  this  point  was  strongly  commended.  It  is  hard  to 
understand  how  a  tool  can  be  satisfactory  for  roundhouse  use 
where  the  work  must  usually  be  done  more  quickly  and  under 
more  difficult  circumstances,  which  has  been -discarded  as  prac- 
tically useless  in  the  repair  shop.  This  seems,  however,  to  be  a 
fairly  general  custom.  If  a  tool  is  too  small  and  light  for  doing 
the  work  at  the  main  shop,  where  it  can  be  kept  in  the  best 
state  of  repair,  the  line  of  reasoning  which  proves  it  satisfactory 
for  work  on  the  same  locomotives  under  roundhouse  conditions 
was  not  explained  by  any  of  the  advocates  of  this  practice. 
The  practice  is  common,  but  no  members  in  discussing  the  report 
attempted   to   defend   it. 

Roundhouse  conditions  do  not  require  the  use  of  elaborate  and 
complicated  machines  arranged  for  high  production,  but  they 
do  demand  certain  well  built  simple  tools  m  perfect  adjustment. 
Tools  of  this  character  are  not  so  expensive,  but  what  their 
purchase  can  be  easily  justified,  when  the  cost  of  engine  fail- 
ures  or  delays  at   terminals   is  considered. 

In  this  report  the  committee  made  a  plea  for  the  use  of  the 
term  ''enginehouse"  instead  of  "roundhouse."  It  is  very  doubt- 
ful if  tills  will  be  generally  accepted.  While  in  the  beginning 
the  term  "roundhouse"  was  descriptive  of  the  structure,  its 
usage  has  been  so  common  that  it  has  come  to  be  the  general 
term  for  locations  where  a  turntable  is  installed  with  an  ac- 
companying housing   structure.     The   English  language  contains 


July,  191 1 


A.MHRUAX     I-:.\(,1.\i;1':R    ANT)    railroad     fOURXAI, 


■J65 


many  words  of  this  kind  which  through  a  period  of  evolution 
have  lost  their  exact  original  meaning,  but  which  arc  accepted 
and  thoroughly  understood,  becoming  an  integral  part  of  the 
language.  The  advisability  of  changing  a  term  which  is  per- 
fectly understood,  and  is  not  at  all  confusing,  simply  because 
it  is  not  now  exactly  descriptive,  will  probably  not  meet  with 
general  support.  The  term  cnginehouse  has  been  used  very 
generally  in  the  columns  of  this  journal  during  the  past  few- 
years  largely  for  the  reasons  advanced  by  the  committee,  but 
criticisms  and  arguments  from  our  read<rs  have  convinced  us 
that  it  is  impossible  and  inadvisable  to  attempt  to  force  it  into 
general  use,  and  the  term  "roundhouse"  is  now  Deing  employed 
exclusively  as  descriptive  of  a  bui'ding  wherein  locomotives 
are  stored,  cleaned  and  repaired  if  it  is  served  and  accompanied 
by  a  turntable.  

A  question  which  has  been  uppermost  in  tlie  minds  of  many 
superintendents  of  motive  power  in  considering  the  application 
of  superheaters  has  been  the  matter  of  lubrication,  and  in  the 
beginning  it  was  feared  that  this  feature  would  prove  a  stum- 
bling block  for  high  temperature  steam.  Those  applying  super- 
heaters at  the  start  adopted  forced  feed  lubricators  and  other 
methods  to  insure  a  proper  supply  of  oil.  The  report  of  the 
committee  this  year  on  the  subject  of  lubrication,  however, 
condemns  the  forced  feed  lubricators  and  states  that  the  com- 
mon hydro-static  lubricator  will  j;nswer  all  purposes  if  the 
connections  and  the  source  of  discharge  are  properly  located. 
After  reading  the  committee's  report  members  who  were  present 
at  the  previous  convention  and  visited  the  tliree-cylinder  At- 
lantic type  locomotive  on  exhibition  at  the  Reading  station, 
which  uses  superheated  steam  and  is  equipped  with  force  feed 
lubricators,  and  has  during  the  past  year  been  most  success- 
fully operating  at  some  of  the  highest  speeds  ever  obtained  in 
regular  service,  could  not  help  but  be  impressed  with  the  ten- 
wheel  locomotive  of  similar  design  on  exhibition  this  year, 
which  was  also  equipped  with  force  feed  lubricators,  indicating 
that  in  one  case,  at  least,  this  method  of  lubrication  had  been 
satisfactory  on  very  high  speed   runs  with  superheated  steam. 

Experience  with  injecting  graphite  mixed  with  oil  in  the 
valves  and  cylinders  was  reported  as  being  very  favorable,  and  it 
is  probable  that  another  year  will  develop  many  interesting 
features  with  this  practice. 

Members  at  this  convention  were  greatly  handicapped  by  the 
late  date  at  whicli  the  reports  v.ere  received,  making  it  practic- 
ally impossible  for  them  to  give  any  study  or  thought  to  the 
committee's  work  in  most  cases.  This  difficulty  has  existed  in 
some  degree  every  year,  but  was  worse  this  year  than  previously. 
In  the  general  discussion  of  the  subject  on  the  floor  it  devel- 
oped that  the  fault  for  this  could  not  be  localized,  that  many 
things  entered  into  it,  and  that  the  members  in  general  were 
in  a  large  measure  to  blame  for  the  trouble.  It  is  to  be  hoped 
that  the  experience  this  year  will  remain  in  the  minds  of 
members  and  that  they  will  realize  the  importance  of  replying 
to  committees  circular  letters  promptly  and  fully  and  that  the 
committees  will  meet  early  and  frequently  until  their  work  is 
completed,  so  that  the  reports  can  be  in  the  hands  of  the  secre- 
tary complete  by  April  ist,  as  they  should  be. 


A  noticeable  feature  throughout  the  sessions  was  that  there 
was  more  commingling  in  the  discussions  than  has  generally 
been  observed  heretofore.  Passing  in  review  the  former  years  of 
these  gatherings,  it  is  well  remembered  that  the  various  papers 
presented  were  discussed  by  possibly  four  or  five  members  who 
had  been  identified  with  the  positions  of  speakers  since  practic- 
ally the  incipiency  of  the  organization,  but  on  this  occasion  the 
younger  element  in  railroading  were  not  only  called  upon  by 
the  presidents,  but  volunteered  the  recital  of  their  experience 
for  the  general  good.  This  is  exactly  what  ii  should  be,  as 
reliance  must  be  placed  to  some  extent  at  least  upon  the  young- 
er members  of  the  mechanical  profession  for  progressive  ideas. 
This  is  not  said  in  detriment  of  those  who  have  taken  the  most 
active  parts  in  these  proceedings  for  so  many  years,  and  to 
whose  good  work  these  conventions  undoubtedly  owe  their  suc- 


cess, but  simply  to  remind  that  without  the  injection  of  new 
ideas  all  such  deliberations  must  become  lifeless.  This  conven- 
tion was  noticeable  for  the  fact  that  men  were  heard  from  on 
the  floor  who  had  never  previously  spoken  before  this  body, 
and  it  is  equally  significant  that  the  remarks  essayed  by  these 
newcomers  were  conducive  of  more  enlightenment  on  the  vari- 
ous subjects  and   inspired   a   more  general   discussion. 


RAILROAD  INSPECTION  IN  OUTSIDE  SHOPS 


It  is  pleasing  to  note  that  the  present  selection  of  men  for 
the  position  of  inspector  in  car,  locomotive  and  other  shops 
where  railroad  work  is  under  contract,  appears  to  be  dictated 
by  considerably  better  judgment  than  prevailed  in  former  years, 
and  in  nine  cases  out  of  ten  the  right  man  is  now  in  the  place. 
The  latter  has  gradually  become  endowed  with  the  importance 
which  has  long  been  denied  to  it,  and  in  the  improved  order  of 
things  the  results  must  be  equally  pleasing  to  both  the  builders 
and  the   railroads. 

The  farcical  inspections  of  only  a  few  years  ago  well  illustrate 
that  the  matter  is  one  which  has  worked  out  its  own  salvation, 
largely  from  the  abuses  into  which  it  had  fallen.  A  good  ma- 
chinist of  those  days  was  supposedly  qualified  to  inspect  the 
construction  of  say  one  hundred  locomotives.  It  may  be  that 
he  was  a  man  who  had  never  been  in  a  shop  other  than  his 
own,  and  had  never  spoken  to  a  person  higher  in  authority  than 
his  foreman  or  master  mechanic,  and  this  with  the  fact 
that  his  authority  was  ill  defined,  or  not  defined  at  all  in  many 
cases,  made  him  of  little  consequence.  Sometimes  a  draftsman 
would  be  selected  as  inspector,  through  presumed  familiarity 
with  the  design  of  the  cars  or  locomotives  under  contract,  but 
very  often  with  no  shop  experience  whatever.  Various  un- 
pleasant situations  and  complications  were  inevitable  in  such 
instances.  It  would  frequently  become  necessary  for  the  build- 
ers to  appeal  to  the  railroad  companies,  and  the  latter  would 
reverse  the  inspector's  decision,  which  implied,  of  course,  his 
loss  of  prestige  around  those  particular  works  for  the  future. 
Xo  locomotive  or  car  building  concern  in  the  country  would 
ask  an  inspector's  recall  until  the  limit  had  been  reached,  and 
it  is  really  astonishing  the  patience  they  have  as  a  whole  dis- 
played in  contending  with  incompetent  and  overbearing  men, 
lightly   clothed   with   brief   authority. 

Through  the  system  of  reform  which  has  been  worked,  and 
in  which  no  doubt  the  Pennsylvania  and  the  Baltimore  and 
Ohio  railroads  were  the  pioneers,  a  very  superior  class  of  men 
are  selected  to  represent  the  railroads.  They  are  shop  men,  es- 
sentially, but  many  have  sufficient  training  to  conduct  the  ordi- 
nary physical  tests  of  material,  are  thoroughly  familiar  with 
drawings,  and  possess  another  sterling  qualification  in  know- 
ing how  to  properly  approach  those  in  authority.  From  the 
old  plan  of  a  day's  pay  while  on  duty  at  the  builder's  works 
they  now  receive  good  monthly  salaries  and  expenses,  and  many 
of  them  are  ranked  with  the  grade  of  a  general  foreman. 

Railroad  inspection  can  be  conducted  pleasantly  and  profitably 
for  all  concerned  when  the  proper  man  is  secured  and  invested 
with  the  necessary  authority.  The  lack  of  this  latter,  unfortu- 
nately, appears  to  be  the  still  weak  feature  of  the  work.  There 
is  no  reason  for  the  stream  of  letters  continually  flowing  be- 
tween the  builder's  works  and  the  superintendent  of  motive 
power's  office,  and  it  would  never  haye  started  had  the  position 
and  authority  of  the  inspector  been  properly  defined  at  the 
start.  While  it  may  be  difficult,  of  course,  to  secure  a  properly 
qualified  man  in  whom  this  implicit  confidence  can  be  reposed, 
it  should  not,  nevertheless,  be  beyond  the  resources  of  a  great 
railroad.  The  builders,  contrary  to  a  widely  extended  belief, 
welcome  the  presence  of  a  competent  inspector  in  connection 
with  any  contract,  as  he  can  settle  many  disputed  points  which 
may  arise  in  connection  with  the  interpretation  of  drawings, 
or  manner  in  which  work  should  be  done.  If  he  meets  them 
half  way  he  will  always  be  so  met   in   return. 

Railroads  in  general  are  developing  this  branch  of  the  motive 
power  department,  and  they  are  to  be  congratulated  on  the 
great   improvement   which   has  been   wrought. 


Master  Mechanics  Association— Forty-Fourth  Annual  Convention 


ABSTRACTS   OF   THE   REPORTS  OF  THE   COMMITTEES    AND  THE  DISCUSSION  THEREON  PRE?E\TED  AT  THE 
CONVENTION   HELD   AT   ATLANTIC   CITY,    N.   J.,   JUNE   14-16. 


The  forty-fourth  annual  convention  of  the  American  Railway 
Master  Mechanics'  Association  was  opened  on  the  Million  Dol- 
lar Pier,  Atlantic  City,  on  June  14  with  President  Fuller 
(U.  P.)  in  the  chair.  After  prayer  by  Rev.  Caldwell  the  Asso- 
ciation was  welcomed  by  Mayor  Stoy  in  his  characteristic  style. 
Mr.  Bentley  (C.  &  N.  W.)  responded  to  the  Mayor,  after 
which  the  president  presented  his  address,  saying  in  part : 

The  year  1910-1911  has  been  a  memorable  one  in  so  far  as  it 
relates  to  government  legislation  affecting  the  railways  in 
general,  and  the  mechanical  departinent  in  particular.  During 
this  period  federal  laws  have  been  enacted  regulating  safety 
appliances  for  railway  equipment;  also  laws  regulating  the  in- 
spection and  care  of  lucomotive  boilers.  In  some  stales  there 
has  been  additional  legislation,  the  full  crew  and  caboose  bills 
and  headlight  bills,  while  in  addition  to  the  federal  legislation 
there  has  been  in  some  parts  of  the  east,  state  legislation  with 
regard  to  boiler  inspection.  In  view  of  the  federal  and  state 
legislation  on  the  same  matters,  it  woulJ  seem  every  possible 
effort  should  be  made  to  have  the  state  laws  either  withdrawn 
or  amended  to  agree  with  the  government  legislation. 

In  the  matter  of  safety  appliances  your  committee,  in  con- 
junction with  the  Master  Car  Builders'  Association,  has  had 
this  work  in  hand  and  has  given  a  great  deal  of  time  to  it,  con- 
ferring with  tlie  government  officials  as  well  as  representatives 
of  the  railway  employees,  and  a  set  of  rules  was  formulated 
covering  the  requirements. 

In  my  opinion  this  association  should  insist  on  tne  Interstate 
Commerce  Commission  furnishing  necessary  drawings  specify- 
ing in   detail  the   location    for   safety   appliances. 

Your  committee  also  gave  considerable  time  and  work  to  the 
boiler  bill,  and  in  conference  with  the  government  officials  ar- 
rived at  rules  governing  the  matter. 

As  the  work  of  your  special  committee  on  the  Safety  Appli- 
ance and  Boiler  bills  has  now  been  completed  and  as  both  of 
these  have  to  do  e.Kclusively  w-ith  technical  matters  which  can 
properly  be  handled  by  mechanical  men,  it  would  seem  the  fu- 
ture work  in  connection  with  these  matter.-:  should  be  taken 
over  by  the  association,  and  I  would  recommend  the  appointment 
of  a  committee  to  handle  it.  In  this  connection  I  cannot  too 
strongly  recommend  that  the  members  of  this  association  con- 
form promptly  to  the  requirements  of  the  Safety  Appliance  and 
Boiler  bills,  which  will  indicate  to  the  commission  that  the  rail- 
ways of  America  are  ready  to  comply  with  the  law  if  the  re- 
quirements are  clearly  known. 

It  also  appears  to  me  that  the  requirements  of  the  Safety  Ap- 
pliance act  as  well  as  the  Boiler  bill  should  be  embodied  in  and 
adopted  as  the  standaras  of  this  association. 

In  view  of  past  legislation  on  matters  pertaining  particularly 
to  the  mechanical  department,  it  would  seem  to  me  that  the 
policy  and  work  of  this  association  should  be  more  clearly  out- 
lined than   ever  before. . 

Our  experience  emphasizes  the  necessity  for  looking  for- 
ward and  taking  such  steps  toward  uniformity  as  will  enable 
this  association  to  take  the  initiative  in  these  matters.  I  be- 
lieve this  is  an  opportune  time  for  members  of  the  association 
to  get  away  from  a  great  many  of  their  personal  opinions  and 
get  together  and  agree  on  the  best  standards  and  pr.ictices  to 
a  greater  extent  than  ever  before,  and  having  arrived  at  such 
standards  they  should  be  followed.  Uniformity  and  unity 
should  be  the  keynote  of  our  future  endeavors. 

I  see  no  reason  why  this  association  should  not  have  as  a 
part  of  its  recommended  practices,  mechanical  plans  for  large 
and  small  terminals,  units  embodying  the  best  practices,  so  that 
if  conditions  are  such  that  these  plans  in  their  entirety  are  not 


feasible  or  practicable  it  will  be  possible  to  'ake  therefrom  the 
best  available  features  under  which  shop  lay-outs  can  be  de- 
signed. There  are  a  good  many  of  the  ra'lways  that  do  not 
employ  large  and  expensive  engineering  forces  and  such  plans 
would  be  of  infinite  value  to  such  members. 

A  very  pertinent  subject  in  connection  witii  the  matter  of  in- 
creased efficiency,  to  my  mind,  is  the  education  of  our  appren- 
tices, in  fact  of  all  our  employees.  By  what  better  method  can 
we  hope  to  increase  our  efficiency  than  by  setting  a  high  stand- 
ard for  the  young  men  we  are  educating,  from  whom  we  must 
be  able  to  draw  our  foremen  and  shop  managers:  Progress 
has  been  made  by  some  of  the  individual  lines  not  only  in  the 
ways  of  educating  apprentices,  but  also  giving  other  employees 
similar  advantages  by  instituting  plans  of  broad  scope  with 
educational  bureaus  open  to  all  employees.  It  is  my  opinion 
that  in  line  with  these  efforts  our  association  should  adopt  a 
recommended  apprentice  system  for  apprentices  to  the  various 
trades  as  well  as  for  the  technical  graduates,  commonl\-  called 
"special  apprentices." 

On  the  recommendation  of  my  predecessor  a  committee  was 
appointed  in  connection  with  the  establishment  of  a  permanent 
technical  bureau  within  our  association.  Such  a  bureau  cannot 
help  but  be  a  valuable  asset  of  this  association  and  I  cannot  too 
strongly  endorse  the  wisdom  of  this  plan,  which  I  hope  will  be 
carried  out  at  an  early  day.  I  have  indicated  the  work  which 
has  been  accomplished  by  the  special  committee  which  con- 
ferred with  the  government  officials  in  the  matter  of  safety  ap- 
pliances and  the  boiler  bill.  This  simply  illustrates  what  can 
be  done  and  the  value  of  a  centralized  bureau  to  handle  sub- 
jects which  are  of  a  mechanical  nature  is,  it  would  seem  to  me, 
very   apparent. 

By  invitation  this  association  had  a  representative  in  atten- 
dance at  the  annual  meeting  of  the  Conservation  Congress.  The 
aim  and  work  of  this  congress  are  something  in  which  every 
member  of  this  association  is  vitally  interested,  and  I  believe  it 
should  have  our  co-operation  and  support  m  every  way  pos- 
sible. 

The  question  of  consolidating  this  association  w-ith  our  sister 
association,  the  Master  Car  Builders',  has  been  discussed  for 
some  years,  and  there  has  been  considerable  agitation  of  the 
matter  for  the  last  three  years.  Committees  have  been  ap- 
pointed, but  up  to  the  present  time  the  proposition  has  not  been 
settled.  It  has  been  the  opinion  of  a  great  many  of  the  mem- 
bers that  the  consolidation  of  the  two  associations  was  not 
feasible  and  practicable  and  I  leaned  to  th's  opinion,  but  the 
more  I  have  studied  the  subject  the  more  I  have  become  im- 
pressed with  the  idea  that  the  union  of  these  two  associations 
will  enable  us  to  carry  on  the  work  in  a  far  more  satisfactory 
manner.  Those  of  us  who  have  worked  in  botli  associations 
realize  what  an  extra  amount  of  work  and  time  two  associa- 
tions mean  for  the  individual  members,  and  I  personally  feel 
the  time  is  ripe  for  this  consolidation  or  union  of  the  two  as- 
sociations, and  I  believe  the  committee  should  be  so  instructed 
to  perfect  plans  so  that  this  consolidation  can  be  accomplished 
as  quickly  as  possible. 

There  are  a  number  of  important  matters  confronting  rail- 
ways at  this  time  which  should  receive  our  earnest  attention 
and  co-operation.  We  have  under  consideration  and  have  had 
committees  appointed  to  investigate  during  the  past  year  some 
fifteen  subjects  comprising  important  mechanical  problems  of 
to-day,  and  I  trust  that  the  reports  of  the  committees  will  be 
carefully  analyzed  and  freely  discussed  to  obtain  the  full  benefit 
of  the  able  work  which  has  been  done. 

I  would  call  particular  attention  to  the  report  of  the  commit- 
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tee  on  Design  aiul  Construction  of  Locomotive  Boilers.  In  my 
opinion  this  association  should  arrive  at  Stich  standards  for 
boiler  design  as  will  be  adopted  and  followed  by  all  members. 

ASSOCIATION  BUSINESS 


Secretary  Taylor  presented  his  report,  vvhich  showed  that 
the  active  membership  in  June,  1910,  was  952;  since  that  time 
there  were  transferred  to  honorary  membership,  6;  deaths,  .'i; 
resignations,  13 ;  dropped  for  non-payment  of  dues  and  mail 
returned,  i  ;  being  3,1  deductions  from  the  list  as  it  appeared  in 
June,  1910.  During  the  year  there  were  78  new  members  elected 
and  one  member  reinstated,  making  the  total  membership  at  the 
present  time  1,000.  The  associate  mcmberslup  is  20,  the  same 
as  in  1910.  The  honorary  membership  is  43,  bemg  an  increase 
of  6  since  1910.  The  total  membership  is  now  1,063.  The  fol- 
lowing deaths  have  been  recorded :  Active  members :  D.  F.  Van 
Ripper,  H.  H.  Johnson,  J.  B.  Gannon,  A.  J.  Dunn,  David  Brown, 
Wni.  Buchanan,  H.  S.  Bryan,  G.  J.  DeVibiss,  P.  G.  I'homas,  J. 
P.  Picciolo  and  S.  K.  Hatah.  The  secretary  presented  the  treas- 
urer's report,  vvhich  showed  an  income  of  $6,036.90,  and  ex- 
penses of  $5,940.77,  leaving  a  balance  of-  $9').i3. 

Prof.  Louis  E.  Endsley,  Purdue  University,  and  E.  A.  Aver- 
ill,  managing  editor  of  this  journal,  were  elected  associate  mem- 
bers of  the  association. 

The  association  has  four  scholarships  at  the  Stevens  Insti- 
tute of  Technology.  There  are  no  vacancies  at  the  present  time 
and  tliere  will  not  be  any  until  September,  1912.  The  scholar- 
ship at  Purdue  University  given  by  Joseph  T.  Ryerson  &  Son, 
for  which  Ihey  appropriate  five  or  six  hundred  dollars  a  year, 
takes  care  of  the  school  expenses  as  well  as  boarding  the  stu- 
dent. The  present  student  graduates  this  spring,  and  the  Ryer- 
son people  are  willing  to  extend  this  another  four  years  if  the 
association  desires  to  co-operate  with  them.  The  executive 
committee  accepted  this  offer. 

ELECTION  OF  OFFICERS 


The    foll.ovving   ofliccrs   were    elected    for    next    year; 

President,   H.   T.   Bentley,   Chicago   &    Northwestern. 

First  vice-president,   D.   P.   Crawford,   Pennsylvania   Lines. 

Second  vice-president,  T.   Rumney,   Erie. 

Third  vice-president.  D.  R.  MacBain,  Lake  Shore  &  N'ichi- 
gan   Southern. 

Treasurer,   Dr.  Angus  Sinclair. 

Executi\e  Committee  members,  C.  A.  Scley  (C.  R.  I.  &  P.), 
E.  \\".  Pratt   (C.  &  N.  W.)   and  J.  F.  Walsh   (C,  &  O.). 

MECHANICAL  STOKERS 

Committee: — T.  Rumney,  Chairman,  E.-D.  Nelson,  C.  E.  Cos- 
set, J.  A.  Carney,  T.  O.   Sechrist. 


The  committee  feels  justified  in  expressing  the  opinion  that 
such  progress  has  been  made  in  the  development  of  mechanical 
stokers  as  to  warrant  railroads  installing  a  limited  number  upon 
large  locomotives  at  least,  and  thus  lend  their  aid  in  the  perfec- 
tion of  a  device  which  the  committee  has  concluded  is  a  neces- 
sary appliance  to  heavy  tractive-power  locomotives,  when  such 
locomotives  are  called  upon  to  exert  their  full  capacity  for  a 
prolonged  period. 

The  lars?e  locomotives  at  present  being  constructed  would  nn- 
nuestionably  render  service  nearer  their  maximum  capacity  if  the 
firin.g  were  mechanical,  and  the  committee  is  of  the  opinion  that 
it  behooves  the  members  of  this  association  to  participate  actively 
by  utilizing  such  stokers  as  have  been  developed,  and,  by  actual 
application,  assist  in  the  solving  of  the  many  problems  which 
must  naturally  present  themselves   during  practical  operation. 

The  requirements  for  mechanical  stokers,  as  recommended  by 
the  committee,  in  brief,  are: 

That  they  should  be  capable  of  firing  coal  in  excess  of  the 
maximum  requirements  of  the  locomotive ; 

That  the  fire-box  door  be  free  of  any  attachment  which  would 
prevent  the  fireman  from  giving  such  attention  as  fires  may 
require ; 

Re  entirely  mechanical   from  tender  to  grate: 

Be  capable  of  handling  bituminous  run-of-mine  coal,  which 
will  include  a  coal  crusher,  mechanically  operated,  on  the  tender: 

Distribute  the  coal  in  the  fire-box  in  such  a  manner  as  to  call 
for  no  assistance  from  the  fireman  other  than  regulation  of 
supply  and  possibly  the  adjustment  of  the  mechanical  appli- 
nrcrs    for   distribution; 


Maintain  an  ideal  fire  for  economic  coal  consumption  without 
emission  of  black  smoke  in  objectionable  quantities; 

Reliability  of  service. 

Previous  reports  of  the  committee  have  directed  attention  to 
various  mechanical  stokers  under  development,  and  a  summary 
upon  each  is  presented,  with  such  remarks  as  are  believed  perti- 
nent to  the  subject. 

CRAWFORD    UNDERFEED    STOKER. 

This  stoker  is  in  service  on  the  Pennsylvania  Railroad ;  its 
operation  has  been  satisfactory;  it  is  completely  mechanical  and 
aims  to  cover  every  requirement  set  forth.* 

PAKNUM     UNDERFEED    STOKER. 

This  machine  is  in  the  process  of  development  and  so  far 
has  been  used  as  a  distributor  only,  requiring  coal  to  be  shoveled 
into  the  hopper. 

Tlic  reports  from  the  Chicago,  Burlington  &  Quincy  Railroad 
indicate  that  the  mechanism  operated  satisfactorily  burning  an 
inferior  grade  of  fuel,  showing  economic  results.  It  is  in  suc- 
cessful operation  on  a  six-wheel  switch  engine  and  a  Prairie 
type  freight  engine. 

A  method  of  crusliing  coal  on  the  tank  and  delivering  it  to 
the  hopper  on  the  engine  is  now  being  developed  which  will 
niiikc  the  device  meet  all  the  requirements  enumerated. 

STROUSE  OVERFEED   STOKER.f 

The  committee  is  not  able  to  report  fully  thereon. 

The  manufacturers  have  increased  the  scope  of  the  apparatus, 
which  formerly  consisted  of  a  distributor  only,  by  adding  a 
conveyor  from  tender. 

Satisfactory  service  hr.s  been  obtained  with  regular  crews,  but 
the  development  to  date  does  not  permit  of  complete  report. 

STREET  OVERFEED  STOKER.J 

There  are  ten  machines  in  service,  including  four  on  the  Lake 
Shore  &  Michigan  Southern  Railroad,  one  on  the  New  York 
Central  Railroad  and  the  remainder  distributed  on  five  other 
railroads. 

The  stoker  is  designed  to  meet  every  requirement  suggested 
by  the  committee,  and  is  successful  in  its  operation. 

HANNA   OVERFEED   ST0KER.§ 

The  stoker  has  been  developed  only  as  a  distributor. 

Consequently,  it  falls  short  of  the  requiiements  set  forth,  in- 
asmuch as  rnn-of-mine  coal  cannot  be  handled,  and  shoveling 
from  tender  to  a  hopper  is  necessary. 

The  device  distributes  coal  into  the  fire-box  very  satisfactorily 
and  is  rendering  good  service  on  the  Queen  &  Crescent  Railroad, 
operating  on  Mallet,  Consolidation  and  Pacific  type  locomotives. 

HAYDEN    STOKER.H 

The  original  design  failed  in  two  particulars,  unreliability  and 
poor  design  of  conveying  mechanism  and  the  burniig  out  of 
coal-distributing  plate. 

The  modified  distributor  developed  independently  from  the  con- 
veyor avoids  the  distributing  coal  plate  in  the  fire-box  and  is 
giving  satisfactory  service  on  the  Erie  Railroad. 

DICKINSON    OVERFEED    STOKER. 

This  is  a  further  development  of  the  principle  involved  in  the 
Hayden  stoker  and  seeks  to  fulfil  the  requirements  of  the  com- 
mittee. 

It  is  in  operation  on  the  Erie  Railroad  and  giving  satisfac- 
tory results  in  regular  freight  train   service. 

BREWSTER    UNDERFEED    STOKER. 

One  of  the  above  was  recently  applied  to  a  locomotive  on 
the  Erie  Railroad,  but  owing  to  modification  being  required  the 
time  was  too  limited  to  permit  of  the  results  being  included  in 
this  report. 

The  stoker  is  designed  to  meet  all  requirements  previously 
mentioned. 

It  consists  in  part  of  a  screw  placed  m  the  bottom  of 
the  tender  and  covered  with  movable  steel  plates,  so  arranged 
that  a  gradual  flow  of  coal  is  admitted  to  the  screw.  The  coal 
IS  conveyed  by  means  of  this  screw  through  flexible  coupling  to 
a  point  below' the  grates.  It  is  then  carried  upward  throtigh  the 
grates  by  means  of  a  second  screw  to  the  steam  jets  which  are 
on  a  level  with  the  bottom  of  the  fire-box  door.  The  blasts 
from  the  jets,  which  work  intermittently,  are  adjustable  to 
meet  any  condition  of  fuel  or  size  of  fire-box. 

The  grates  are  divided  into  four  divisions,  two  on  each  side, 
and  by  means  of  a  cam.— one  section  at  a  time — they  are  tilted 
slightly  forward  to  advance  the  fire  and  agitate  the  grates  suf- 
ficiently to  keep  clear  of  ashes. 

The  whole  arrangement  is  operated  by  a  small  double-cylinder 
engine,   located   on   the   left   side   of  the   locomotive,   below   the 

SUMMARY    REMARKS. 

This   report    does   not   include   any   tests   comparing   efficiency 
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of  mechanical  stokers  to  hand  firing,  as  the  committee  beheves 
that  mechanical  stokers  must  be  made  flexible  and  reliable  ma- 
chines before  any  prospects  of  improved  economy  in  fuel  con- 
sumption may  be  expected. 

Tests  comparing  inferior  fuel  used  with  mechanical  stokers 
to  regular  supply  for  hand  firing,  thus  taking  advantage  of  dif- 
ference in  present  fuel  values,  should  not  be  accepted  as  proof 
of  economy,  as  such  relations  would  not  mamtain  with  the  ex- 
tension to  any  appreciable  number  of  mechanical  stokers. 

The  progress  during  the  past  year  has  been  sufficiently  marked 
to  lead  the  committee  to  believe  that  it  can  present  a  final  re- 
port at  the  ne.xt  convention  upon  at  least  several  of  the  stokers 
which  have  already  been  developed  sufliciently  to  perform  actual 
continuous  service. 

Discussion. — This  subject  brought  forth  one  of  the  most  general 
and  active  discussions  of  any  during  the  convention.  Most  of 
the  speakers  reported  on  what  the  stokers  were  doing  in  connec- 
tion with  keeping  up  steam,  and  practically  nothing  was  men- 
tioned concerning  the  principles  of  construction,  features  of 
design  or  methods  of  caring  for  them  at  terminals.  The  evi- 
dence was  overwhelming  that  all  of  the  three  principal  designs 
of  stokers  will  fire  a  locomotive  with  reasonable  reliability. 

In  reference  to  a  qestion  C.  B.  Young  (C.  B.  &  Q.)  stated 
that  the  Barnum  stoker  was  being  tried  experimentally  with 
some  degree  of  success  It  worked  well  on  a  switch  engine, 
but  some  difficulty  had  been  encountered  on  road  engines. 

George  A.  Hancock  (S.  L.  &  S.  F.)  reported  successful 
service  with  a  large  Mallet  locomotive  fitted  with  a  Street 
stoker. 

T.  O.  Sechrist  (Q.  &  C.)  reported  eight  engines  fitted  with 
Hanna  stokers,  one,  a  Mallet,  having  been  in  service  Aith  a 
stoker  for  fourteen  months,  during  which,  time  there  had  been 
but  two  failures,  both  due  to  the  carelessness  of  the  crew. 
All  eight  stokors  on  different  types  of  freight  and  passenger 
service  were  operating  most  successfully,  handling  from  5.000 
to  6,000  pounds  of  coal  per  hour. 

George  L.  Fowler  gave  a  report  of  a  recent  most  remarkable 
trip  he  had  made  on  a  consolidation  locomotive  fitted  with  a 
Hanna  stoker.  On  this  occasion  the  fir-.;man  was  an  inexperi- 
enced man,  not  only  with  the  stoker,  but  also  on  a  locomotive, 
but  the  trip  was  a  record  breaker  and  at  no  time  was  there  the 
slightest  difficulty  with  steam  pressure  or  with  the  operation 
of   the   stoker. 

In  respect  to  tlie  present  status  of  the  stoker,  i\[r.  h'owler. 
who  has  made  a  study  of  the  operation  of  the  three  most 
prominent    designs,    said : 

"In  adopting  the  use  of  the  stoker  tlie  men  should  be  given 
some  idea  of  what  they  are  going  to  use.  what  the  stoker  is 
for,  iiow  it  works,  and  tlien  have  the  roundhouse  forces  take 
care  of  the  stokers.  Give  the  stoker  the  proper  kind  of  coal, 
and  if  you  do  that,  with  any  of  the  three  stokers  now  on  tlie 
market,  there  is  no  reason  why  an  engine  should  not  be  fired 
perfectly.  I  think  that  the  firing  can  be  done  more  econom- 
ically with  the  stoker  than  it  can  be  done  by  hand  firing." 

C.  E.  Chambers  (C.  R,  R.  of  N.  J.)  stated  that  on  a  trip 
with  the  Crawford  stoker  he  had  found  the  work  of  the  ma- 
chine to  be  absolutely  perfect  so  far  as  steam  pressure,  absence 
of  smoke,  and  convenience   were  concerned. 

In  speaking  of  the  design  of  stoker  credited  to  him.  D.  F. 
Crawford    (Penn.)    said   in   part: 

''We  have  made  all  told  2,000  trips  with  the  stoker.  Of  these 
about  1.600,  representing  very  roughly  160,000  miles,  have  been 
made  with  what  might  be  called  the  improved  stoker.  There  are 
at  present  about  20  locomotives  equipped.  There  are  19  in  regu- 
lar service  and  we  have  to  or  12  more  under  way.  The  stokers 
have  all  been  applied,  with  the  exception  of  three,  to  H-6  con- 
solidation locomotives.  Two  of  the  stokers  are  placed  on  a 
larger  consolidation  locomotive  and  one  on  a  switch  locomo- 
tive. 

"The  stokers  up  to  three  or  four  months  ago  were  in  the 
hands  of  regular  crews;  in  some  cases  a  man  rode  witli  them. 
He  was  called  a  stoker  instructor,  and  was  simply  a  fireman 
who  had  been  taught  what  the  different  parts  consisted  of  and 
what  was  expected  to  be  done  with  them.  It  was  his  duty  to 
teach  the  other  firemen  how  to  handle  the  stoker.  About  three 
or  four  months  ago  five  or  six  of  the  locomotives  were  as- 
signed to  one  division  and  were  turned  over  to  the  pool.  Out 
of  1,500  or  1,600  trips  that  the  latest  stokers  have  made,  about 
800  of  them  have  been  100  per  cent,  stoker  fired ;  that  is,  no 
coal  was  put  in  by  the  shovel  at  all.     One  thousand  trips  have 


been   about  90  per   cent,   stoker   fired  or  over,  and  the  average 
of   all  trips   is  somewhere   about  90  per  cent. 

"The  stoker  lias  been  on  the  testing  plant  at  Altoona.  We 
have  made  a  number  of  tests  with  the  Salinville  coal,  which 
we  use  regularly,  and  we  have  succeeded  in  firing  6,300  pounds 
of  coal  per  hour.  We  have  fired  that  successfully  and  main- 
tained the  steam  pressure  with  it;  the  performance  was  in  every 
way  satisfactory.  I  agree  fully  with  the  conclusions  of  the 
committee  as  to  the  desirable  points  of  the  stoker.  I  disagree 
with  Mr.  Sechrist,  who  said  that  the  conveyor  should  not  be 
used.  The  stoker  is  not  complete  unless  it  does  the  whole  job. 
The  first  stokers  that  we  had  were  without  the  conveyor,  and 
they  did  not  appeal  to  me  as  meeting  the  situation. 

"Something  has  been  said  about  coal  economy.  From  the  re- 
sults obtained  on  our  testing  plant  I  think  we  will  do  as  well, 
or  even  better,  than  the  best  hand  firing.  On  some  of  the  tests 
that  we  have  made  the  stoker  has  shown  conclusively  that  it 
will  save  coal  as  compared  with  the  average  hand  firing.  How- 
ever, I  do  not  look  to  coal  saving  in  itself  as  being  the  im- 
portant point  of  the  stoker.  To  me  the  important  point  is  to 
be  able  to  rate  your  locomotive  not  on  the  size  of  the  cylin- 
ders, but  on  the  pounds  of  coal  that  it  burns.  Our  consolida- 
tion locomotives  are  probably  using  from  3,000  to  4,000  lbs.  of 
coal  per  hour  in  regular  service  over  a  continued  run.  We 
want  to  rate  those  engines  at  5,000  lbs.  of  coal  per  hour,  and 
make  the  train  behind  the  engine  a  5,000  lbs.  of  coal  per  hour 
train  and  do  what  such  a  train  ought  to  do  We  do  not  have 
to  build  any  heavier  or  bigger  engines.  All  we  have  to  do  is 
to  burn  more  coal  and  use  the  engine  that  we  have  up  to  its 
adhesive  ratio." 

C.  F.  Street  reported  that  there  were  now  ten  of  his  stokers 
in  service.  He  said  that  in  several  cases  the  application  of  the 
stoker  had  increased  the  capacity  decidedly,  in  one  case  from  15 
to  20  per  cent.,  and  that  it  was  this  feature  that  should  be  the 
main  argument  for  the  use  of  stokers.  Another  feature  is  the 
inci  eased  speed.  Stokei  engines  work  on  grades  where  hand 
fired  engines  will  not.  He  spoki-  strongly  in  regard  to  the 
instruction  of  the  firemen  in  the  use  of  the  stoker  and  to  the 
proper  arrangements  for  taking  care  of  them  in  the  round- 
house In  his  opinion  a  stoker  to  be  successful  must  be  able 
to  handle  ,iny  quality   of   fuel   furnished  it. 

M.  H.  Haig  (Santa  Fc)  expressed  himself  as  surprised  at 
the  uniformity  of  the  favorable  reports  inasmuch  as  his  experi- 
ence with  three  designs  of  stokers,  the  Street,  Hanna  and 
Strouse,  were  quite  different.  They  all  were  extiavagant  on 
fuel  and  had  difficulty  maintaining  steam  pressure. 

J.  F.  Devoy  (C.  M.  &  St.  P.)  said  that  after  a  year's  experi- 
ence he  could  say  nothing  complimentary  for  the  Strouse 
stoker.  He  agreed  vvitli  the  committee  tl.at  a  conveyer  should 
be  provided. 

G.  A.  Hancock  said  that  they  had  considerable  trouble  with 
a  Street  stoker  at  the  beginning,  but  after  the  firemen  became 
accustomed  to  it  the  trouble  disappeared. 

T.  Rumncy  (Erie)  advocated  the  conveyor  as  a  ne.;essity, 
stating  that  he  had  worked  four  years  to  get  a  satisfactory 
design. 


SAFETY  APPLIANCES 

Committee : — Theo.  H.  Curtis,  M.  K.  Barnum  and  C.  B.  Young. 


[The  report  was  confined  largely  to  quoting  the  orders  of  the 
Interstate  Commerce  Commission  dated  March  13.  191 1,  regard- 
ing sill  steps,  handholds,  uncoupling  levers,  couplers,  end  lad- 
ders, running  boards,  etc.,  for  locomotives  in  the  different  classes 
of  service,  viz.,  switching  or  road.  Copies  of  the  original  order 
can  be  obtained  upon  request  to  the  Interstate  Commerce  Com- 
mission.— Ed.] 

Theo.  H.  Curtis  ( L.  &  X.),  chairman  of  the  committee,  sup- 
leniented    tlie    leport   as    follows: 

Referring  to  the  Interstate  Commerce  Commission  standards 
for  steam  locomotives  in  road  service  and  the  location  of  the 
sill  steps,  there  have  been  a  great  many  questions  asked  as  to 
where  the  roads  are  going  to  place  this  sill  step.  The  order  is 
very  plain  that  it  must  be  outside  of  the  rail,  and  not  over  16 
in.  above  it.  It  may  be  placed  on  the  face  of  the  bumper  beam, 
or  it  may  be  placed  on  the  rear  of  the  bumper  beam,  or  it  may 
be  placed  on  the  pilot ;  so  long  as  it  is  outside  of  the  rail  and 
not  over  16  in.  above  the  rail,  it  complies  with  the  law.  There 
are  some  railways  that  use  this  step  entirely,  where  the  clear- 
ance will  permit  it.  on  the  rear  of  the  bumper  beam.  Other 
railways  use  it  and  have  the  same  attached  to  tiie  pilot.  Some 
are   applying   it   on  the   face   of   the   bumper  beam.     I   wish   to 
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call  your  attention  to  the  fact  that  tliis  sill-strp  is  to  have  a 
metal  triad  H  in.  by  lo  in.  It  says  it  also  may  have  a  wooden 
tread.  My  interpretation  of  this  is  that  sill  step  must  liave  a 
metal  tread.  If  you  wish  to  put  a  wooden  tread  on  top  of  it 
you  can. 

The  pilot  beam  handholds  and  rear-end  handholds  for  steam 
locomotives  in  road  service  arc  lo  be  ftx  in.  in  diameter  with  a 
minimum  clear  length  of  14  in.,  prcferalily  16  in.,  and  minimum 
clearance  of  2]4  in.  The  end  liandhold  for  steam  locomotives 
used  ill  switching  service  must  be  I  in.  in  iliamcter,  with  4  in. 
clearance,  except  at  coupler  casting  or  braces,  when  minimum 
clearances  shall  be  2  in.  Under  the  location  we  learn  that 
this  handhold  shall  extend  across  the  front  end  of  the  locomo- 
tive, in  the  rear  of  the  tender.  You  will  note  that  the  road 
engine  has  a  different  luuuUiold  from  the  switch  engine.  There 
is  notliing  said  in  the  order  as  to  when  t!ie  road  engine  be- 
comes a  switch  engine,  but  it  is  reasonable  to  understand  that 
a  road  engine  could  not  switch  too  long  and  not  bccoinc  a 
switch  engine ;  therefore  it  becomes  almost  necessary  to  ec|uip 
your  road  engine  as  a  switcli  engine  in  order  that  you  may 
transfer  a  road  engine  to  switch  engine  service.  The  hand- 
holds on  a  switch  engine  would  be  permissible  on  a  road  er 
gine,  but  the  handholds  on  a  road  engine  would  not  be  permis- 
sible on  a  switch  engine. 

The  important  feature  of  the  end  clearance  is  the  14  in 
from  the  vertical  plane  passing  through  the  inside  face  of 
knuckle  when  closed  with  the  horn  of  coupler  against  buffer 
block  or  end  sill.  There  are  exemptions  made  for  air  hose, 
steam  hose  and  different  appliances,  but  there  are  no  exemp- 
tions made  for  bolt  heads,  rivets  or  push  poie  pockets  There- 
fore the  matter  stands  about  like  this ;  There  are  14  in.  re- 
quired by  law ;  about  half  an  inch  will  have  to  be  added  for 
contingencies.  3  in.  will  need  to  be  added  for  push  pole  pockets 
and  other  parts  of  the  tender  that  are  not  exempt,  and  2  to  3 
in.  clearance  must  be  added  tor  compression  of  the  spring, 
making  a  total  distance  of  about  20'/j  in.  fiom  the  end  sill  to 
the  inside  of  the  knuckle.  Now,  this  is  a  very  long  overhang  to 
maintain  on  a  switch  engine.  Especially  is  this  so  when  it  is 
required  on  a  switch  engine,  and  a  road  engine  may  be  made 
a  switch  engine  almost  momentarily.  So  it  becomes  practically 
necessary  to  equip  a  road  engine  with  a  very  long  distance  be- 
twetn  the  knuckle  and  the  end  sill.  With  this  long  overhang, 
or  distance,  we  begin  to  have  some  more  trouble.  The  un- 
coupling lever  arm  will  be  very  long,  it  may  be  i.S  to  18  in.  long. 
In  fact,  it  is  so  long  that  it  is  very  hard  to  lift  the  knuckle.  This 
uncoupling  apparatus  must  extend  near  the  full  width  of  the 
tender ;  there  is  very  little  allowance  left.  There  is  nothing 
said  in  the  law  as  to  the  length  of  the  arm  on  the  outer  end 
of  the  uncoupling  lever  as  it  applies  to  locon'Otives,  but  there  is 
as  applied  to  cars.  It  is  open  to  reasonable  interpretation  that 
this  lever  must  not  be  too  long.  If  it  is  too  long,  when  the 
trainman  on  one  side  of  the  tender  or  pilot  raises  the  uncoupling 
lever  the  long  handle  will  stick  out  on  the  other  side  and  per- 
haps injure  a  fellow-trainman. 

'1  hese  difficulties  must  needs  be  obviated  after  a  very  careful 
study  of  this  safety  appliance  question  and  after,  I  might  say, 
a  conference  of  your  best  men  in  an  endeavor  to  ascertain  how 
It  can  be  applied  to  your  locomotives.  I  have  held  several  of 
these  conferences  with  the  officials  of  the  road  with  which  I 
am  connected,  and  we  feel  that  we  have  learned  a  great  deal 
about  the  application  of  safety  appliances,  but  we  believe  there 
is   still  much  more  to   learn. 

Discussion. — The  president  drew  attention  to  the  require- 
ment for  increased  length  of  drawbar  head  on  tenders,  and  it 
was  explained  by  Mr.  Wilden  that  the  committee  of  the  M.  C. 
B.   Association   would   make  a   report   covering  this. 

C.  A.  Seley  (C.  R.  I.  &  P.)  spoke  on  the  requirements  cover- 
ing engines  used  in  switching  service,  which  seemed  to  prac- 
tically include  all  freight  locomotives  as  well  as  switching  loco- 
motives. He  recommended  that  all  road  engines  be  fitted  up 
under  the  switch  engine  requirements  so  far  as  handholds  and 
clearances  are  concerned.  The  tapered  front  buffer  beam 
proved  to  be  of  considerable  advantage  in  obtaining  the  re- 
quired clearance  where  a  man  stands. 

J.  H.  Manning  ( D.  &  H.)  recommended  that  ho  new  coupler 
head  be  adopted,  but  that  tlie  yoke  be  lengthened  and  filling 
blocks  be   inserted  to  give  the  required  clearance. 

Mr.  Curtis  stated  that  he  had  attempted  without  success  to 
use  the  standard  coupler  head  with  an  increased  length  of  yoke. 
He  believed  a  new  head  measuring  lyA  in.  from  horn  to  face 
of  knuckle  was  the  solution. 


LOCOMOTIVE  PERFORMANCE  UNDER  DIFFERENT 
DEGREES  OF  SUPERHEATED  STEAM 


Bv  C.  11.  Bi:.NjA.\ii.\  A.Ni)  Ijnis  E.  Endslev. 


The  work  done  by  Dean  W.  F.  M.  Goss,  reported  by  him  to 
this  Association  in  lyog,  and  the  further  work  done  by  the 
authors  of  this  pajftr,  reported  to  the  Association  in  1910, 
seemed  to  show  a  progressive  improvement  in  the  cft^cicncy  of 
the  locomotive  with  an  increase  of  superheat.  It  was  also  appar- 
ent that  the  nnprovenient  in  the  efficiency  had  not  reached  a 
maximum,  but  continued  to  grow  as  the  temperature  of  super- 
heat increased.  For  this  reason,  it  seemed  desirable  to  attempt 
still  liigher  temperatures,  and  to  determine,  if  possible,  any 
inaximum  point  in  the  curve  of  efficiency.  The  locomotive  Sche- 
nectady No.  3  has  accordingly  been  equipped  with  a  Schmidt 
superheater,  giving  substantially  more  superheating  surface  than 
the  ones  formerly  used,  as  may  be  seen  by  reference  to  hgures 
in  Ibis  report.  7his  has  rendered  possible  the  use  of  still  higher 
temperalures,  so  that,  whereas  in  previous  experiments  a  maxi- 
mum of  about  200  degrees  of  superheat  was  obtained,  from  200 
to  275  degrees  were  used  in  the  experiments  described  in  this 
rcjiort 

Two  conditions  were  to  have  been  expected  in  these  experi- 
ments: first,  practical  difficulty  with  the  lubrication  of  the  slide 
valve ;  second,  less  rapi'I  improvement  in  economy  at  the  higher 
temperatures.  Neither  of  these  conditions  has  been  realized. 
Practically  no  difficulty  was  experienced  with  the  lubrication  of 
the  valve,  and  no  maximum  of  economy  has  been  reached.  As 
far  as  the  figures  and  fables  in  the  present  report  are  evidence, 
the  coal  consumption  decreases  more  and  more  rapidly  as  the 
superheat  becomes  higher.  There  seems  to  be  no  practical  limit 
to  the  gain  to  l)C  obtained  in  this  way,  except  the  usual  troubles 
incident  to  the  use  of  superheated  steam. 

The  pres'^nt  report  is  shaped  largely  on  the  lines  of  that  made 
by  the  authors  last  year  in  order  to  facilitate  comparison.  Al- 
though these  experiments  are  not  yet  completed,  it  has  seemed 
advisable  to  call  to  the  attention  of  the  Association  the  results 
so  far  obtained. 

Equipme.nt. — The  same  locomotive,  now  known  as  Schenec- 
tady" No.  3,  was  used  in  all  the  tests.  When  used  with  saturated 
steam  the  locomotive  was  in  normal  condition.  After  the  tests 
on  saturated  steam  had  been  completed  it  was  first  equipped  with 
a  Colt  superheater,  and  the  results  from  tests  of  superheated 
steam,  as  reported  to  the  Master  Mechanics'  convention  in  1909, 
were  obtained  with  the  original  superheating  surface  of  193 
square  feet  (neglecting  header).  The  work  as  reported  last 
year  was  from  results  obtained  after  reducing  the  superheating 
surface  by  two  successive  decrements  of  42  square  feet  each,  or 
approximately  21  per  cent,  at  each  reduction. 

Prior  to  the  experiments  described  in  this  report,  the  locomo- 
tive had  been  overhauled  and  a  Schmidt  superheater  installed  in 
place  of  the  Cole  superheater,  in  order  lo  distinguish  between 
the  different  superheaters  as  used  on  Schenectady  No.  3,  in  last 
vear's  report,  the  first  superheater  was  known  as  "Cole  A."  the 
second  as  "Cole  B,"  and  the  third  as  "Cole  C."  The  superheater 
in  this  year's  report  is  referred  to  as  the  Schmidt.  The  heating 
surface   of  the  tubes   of   the   four  superheaters  are: 

Cole  A.  193  square  feet;  Cole  B,  151  square  feet;  Cole  C,  109 
square  feet;  Schmidt,  324  square  feet. 

The  boiler  dimensions  were  the  same  for  all  the  Cole  super- 
heater tests,  but  in  order  to  install  a  Schmidt  superheater,  with 
a  larger  amount  of  superheating  surface,  the  number  of  small 
2-inch  flues  was  reduced  from  in  to  107,  and  the  large  5-inch 
flues  were  increased  in  number  from  16  to  21.  This  change  in 
the  number  of  flues  increased  the  w^iter-heating  surface  from 
897  square  feet  to  956.5  square  feet.  With  the  above  exceptions, 
the  boiler  and  engine  were  the  same  for  all  the  testing  upon  the 
four  different  superheaters. 

The  nominal  dimensions  of  Schenectady  No.  3,  as  used  m  ihe 
tests  with  the  Schmidt  superheater,  are  as  follows: 

Tvne        *-*■'> 

1  ital    weiRht    about    "'' ."„'),  "" ' 

Weight   on    four   drivers    about    61,000 

Driving-axle   journals:  . 

Diameter    ~  /'   'J'/ 

Lengtb    '"'i     „ 

Drivers,     diameter     68.90 

Xalves — Type,   Richardson  balanced:  _ 

Maximum    travel    J}    ^^ 

Outside     lap      1   »     „ 

Inside    lap     " 

Ports:  „ 

Length    ^2    ^_ 

Width    of    steam    port     IS     ^_ 

Width    of    exhaust    port 3 

Total    wheel    base     23   ft. 

Rigid   wheel   base    • 8-5 

Cylinders:  ." 

Diameter    i"  '."■ 

Stroke   2<  •"• 

Boiler — Style,   extended  wagon   top:  ^^ 

Diameter    of    front    end -52 
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Number    of    2-inch   flues    107    " 

Number   of   5-inch   flues    21    " 

Length    of    flues     11.6  ft. 

Heating  surface  in  flues   956.6  sq.  ft. 

Heating   surface    in    tire    box    123.6    *'     '* 

Total   water-heating   surface    1080.0    "     *' 

Length    of    fire    bo.x     72.06  in. 

Width  of  fire  bo.x    34.25    " 

Depth    of    fire    box 79    " 

Grate    area     17  sq.     ft. 

Thickness   of   crown    sheet    7/16  in. 

Thiclcness  of  tube  sheet 9/16    " 

Thickness  of  side  and  back  sheet    ,. }i    " 

Diameter    of    stay    bolts     1    " 

Diameter   of   radial    stays    1^    ** 

The    Schmidt   superheater,    as   used   in    these   experiments,    has   the    fol- 
lowing   dimensions: 

Outside    diameter    superheater    tube 1^  in. 

Number  of  double  return  loops    21 

Average  length   of  the   pipes  in   the  double   return   loops....         4'2.S  ft. 
Total   superheating  surface,   based  on  the   outside  surface  of 

the    tubes    324  sq.  ft. 

The  total  water  and  superheating  surface  of  the  locomotive  equipped 
with  the   Schmidt  superheater  is  1,404  square  feet. 

Tests  with   Schmidt   Superheater. 

Following  the  method  primarilj-  adopted,  the  tests  on  the 
Schmidt  superheater  were  run  at  200,  160  and  120  pounds  pres- 
sure. The  tests  at  240  pounds  were  omitted  because  it  was  felt 
that  there  was  no  further  need  of  tests  at  this  high  steam  pres- 
sure. The  speeds  and  cut-offs  adopted  for  the  tests  were  the 
same  as  those  used  last  year.  These  tests  were  all  run  during 
the  months  of  April  and  May  of  this  year. 

Lubrication  of  tlie  Valves  and  Cylinders. — Because  of  the  fear 
expressed  by  several  railroad  men,  that  the  lubrication  of  the 
valves,  which  are  slide  valves,  would  be  difficult  when  using  a 
higher  degree  of  superheat,  a  transfer  filler  was  added  to  the 
lubricator,  thus  increasing  its  capacity.  After  a  few  tests,  how- 
ever, it  was  found  that  no  more  oil  was  required  with  the 
Schmidt  superheater  than  was  used  with   the   Cole   superheater. 

The  oil  used  in  all  of  the  superheater  tests  was  600  W.  The 
amount  of  oil  used  was  approximately  one  drop  (through  a 
sight-feed  lubricator)  to  each  valve  box  for  each  12  to  30  revo- 
lutions of  the  locomotive,  and  one  drop  to  each  cylinder  for 
each  30  to  60  revolutions  of  the  locomotive,  depending  upon  the 
length  of  valve  travel.  That  is,  a  short  cut-off  and  high  steam 
pressure  required  more  oil  than  a  long  cut-off  and  lower  steam 
pressure.  The  amoinit  of  oil  used  in  a  7S-mile  run  (this  being 
the  length  of  each  test)  varied  from  lyi  pints  to  3  pints.  This 
amount  of  oil  may  see.m  rather  high  to  a  railroad  man,  but  to 
insure  against  the  cutting  of  the  valve,  more  oil  v.-as  used  than 
was  really  necessary,  as  was  shown  by  the  fact  that  during  none 
of  the  tests  was  there  any  evidence  of  dry  valves.  An  inspec- 
tion of  the  valves  and  cylinder  wall  after  all  the  tests  had  been 
completed  .showed  a  high  polish  and  no  cutting. 

Evaporative  Effieitney  of  the  Combined  Boiler  and  'Super- 
heater.— The  first  fuel  used  in  all  tests  was  Youghiogheny  lump. 
The  equivalent  evaporation  (pounds  of  water  evaporated  from 
and  at  212°  F.)  per  pound  of  dry  coal,  plotted  against  rate  of 
evaporation  (equivalent  evaporation  per  foot  of  water-heating 
and  superheating  surface  per  hour),  is  given  by  the  equation 

E  =  12.45  —  .318  H 
where  E  is  the  equivalent  evaporation  per  pound  of  dry  coal  and 
H  is  the  equivalent  evaporation  per  square  foot  of  water-heating 
and  superheating  surface  per  hour.  The  area  of  the  heating 
surface  is  based  upon  the  interior  surface  of  the  fire  box.  and 
the  exterior  surface  of  the  boiler  and  superheater  tubes.  This 
equation  is  derived  from  all  tests  at  all  pressures,  and.  there- 
fore, fairly  represents  the  average  performance  of  the  boiler  at 
any  pressure.  It  is  to  be  noted  that  a  majority  of  the  points 
which  represent  individual  tests  fall  very  near  the  average  line, 
which  was  obtained  by  finding  the  center  of  gravity  of  two 
groups  of  points  and  drawing  a  line  through  the  two  points  thus 
found. 

The  Degree  of  Superheating. — The  method  of  measuring  the 
temperature  of  superheated  steam  was  the  same  as  that  employed 
in  the  tests  of  the  other  superheaters.  High-grade  inercuria! 
thermometers  were  placed  in  thermometer  wells  in  the  branch 
pipe  at  a  noint  directly  adjoining  the  superheater  header.  The 
equations  for  the  lines  plotted  showing  th^-  superheating  de- 
grees Fahrenheit  plotted  against  the  rate  of  evaporation  are 
given  below  in  Table  I.  In  order  to  obtai'n  a  common  slope 
for  all  lines  for  all  pressures,  the  points  were  averaged  in  two 
groups  and  the  dotted  line  through  these  two  average  points 
used  as  the  common  slope.  Other  lines  were  then  drawn  par- 
allel to  this  hue  through  the  points  corresponding  to  each  pres- 
sure. TABLE  I. 

DEGREFS    .'^rPERHE,.\TING    UNDER    DIFFERENT    PRESSURES. 

Boiler   Pressure.  Equation. 

120 T  =   107  -f  16.5  H 

160 T  =  loi   -f  16.5  H 

200 ;T  =     90  -f-  16.S  H 

In  the  above  table  T  equals  the  superheating  degrees  F.  and  H 
equals  the  equivalent  evaporations  per  square  foot  of  water  and 
suprheating  surface  per  hour.  Assuming  a  rate  of  evaporation 
■which  will  give  approximately  440  indicated  horse-power,  whicli 


is  8.5  pounds,  the  corresponding  values  of  T  for  the  various 
pressures  can  be  obtained.  The  value  of  superheaters  is  ex- 
pressed for  the  Schmidt  superheater  bv  the  equation 

T  =  133.8  —  .216  P  +  16.5  H 
where  T  equals  the  superheat  in  degrees  Fahrenheit,  P  equals 
the  boiler  pressure  in  pounds  gauge  and  H  equals  the  equivalent 
evaporation  per  square  foot  of  heating  surface  per  hour.  The 
above  equation  is  applicable  for  any  pressure  and  any  rate  of 
evaporation. 

The  Ratio  of  Heat  Absorbed  per  .Square  Foot  of  Superheating 
.Surface  to  that  Absorbed  per  Square  Foot  of  Water-heating 
Surface. — If  the  efficiency  of  the  superheating  surface  be  ex- 
pressed as  a  ratio  of  heat  transm.itted  through  it  to  the  heat 
transmitted  through  the  water-heating  surface  of  the  boiler,  or  as 
the  ratio  of  the  equivalent  evaporation  per  square  foot,  and  this 
ratio  be  plotted  for  each  test  against  the  corresponding  equiva- 
lent evaporation  per  square  foot  of  water-heating  surface  per 
hour,  it  is  seen  that  the  efficiency  of  the  superheating  surface  is 
increased  with  increase  in  the  rate  of  evaporation.  It  is  w-orthy 
of  note  that  the  efficiency  of  the  superheating  surface  is  equal 
to  fifty  per  cent,  of  that  of  the  water-heating  surface  when  the 
equivalent  evaporation  per  square  foot  of  water-heating  surface 
per  hour  is  13  pounds  or  more. 

Steam  per  Indicated   Horse-power  per  Hour. 


SUPERHEATER 

BOILER  PRESSUnc 
POUNDS  BY  OMt. 

SUPERHEAT 
DE6RFES  F 

POUNDS  STEAM 

PER  inOlMTEO 
HORSE- POWM 
PER   HOUR 

BTU. 

PER  INDICATED 
HORSE-POWER 
PER  MINUTE 

I 

n 

m 

ET 

3r 

SCHMIDT     "A" 

24-0 

222.2 

19.5 

421.4 

SCHMI6T      A" 

220 

224.5 

IS.« 

4(«.7 

SC  HMIbT    "A" 

200 

230.8 

18.9 

408.3 

SCHMIDT    'A" 

ISO 

23S.I 

18.7 

404.0 

SCHMIBT   "A  " 

l«0 

23»4 

18.9 

408.0 

SCHMIOT     A 

1-40 

243.8 

19.  S 

4(9.8 

SCHMIDT  "A 

120 

248.« 

21.0 

452.3 

COLE      A" 

24-0 

139.7 

22  6 

4-74- 

COLE    "A" 

2  20 

145.0 

2/. 8 

459 

COLE     "A' 

2  0t 

150.3 

2l.b 

4-5  5 

COLE    "A" 

1  so 

155.6 

21.9 

46( 

COLE      A ■ 

l«0 

160.6 

22.3 

466 

COLE    "A  ' 

14-0 

166.1 

22.9 

481 

COLE     'A 

120 

171.4- 

23.8 

497 

COLE    "B" 

24-0 

IZ0.6 

226 

469 

COLE    "B" 

220 

iZb.8 

22.1 

460 

COLE      B" 

200 

133.0 

21.8 

454 

COLE   "B" 

180 

139.2 

22.1 

460 

COLE    "B- 

l«0 

145.4- 

22.5 

469 

COLE    "8" 

140 

151.5 

23.0 

479 

COLE  "b;Lj 

120 

(577 

23.8 

496 

coLC  c: 

24-0 

109.9 

22.7 

469 

COLE    "C" 

220 

(14.6 

22.5 

465 

COLE       C" 

200 

119.4- 

22.6 

467 

COLE     "C" 

180 

124.2 

22.8 

472 

COLE     -C- 

160 

(28.9 

23.5 

486 

COLE     "C 

(40 

133.7 

Z4.0 

496 

COLE       C" 

120 

138.4 

24.8 

5IZ 

NONE 

24.0 

0 

2  4.7 

483 

NONE 

220 

0 

2  5.1 

491 

NONE 

200 

0 

2  5.5 

498 

notit 

ISO 

0 

26.0 

507 

NOHE 

160 

0 

26.6 

5(7 

NONE 

140 

0 

27  7 

537 

NONE 

120 

0 

29.1 

563 

Smoke-bo.x  Temperatures. — The  temperature  of  the  gases  in 
the  smoke  box  was  obtained  by  the  use  of  a  mercurial  thermom- 
eter placed  midway  between  the  diaphragm  and  the  front  tube 
sheet.  The  equation  of  the  line  drawn  through  the  points  plot- 
ted between  the  smoke-box  temperature  for  each  test  and  the 
rate  of  evaporation  is 

T  —  500  -f  13.08  H 
where  T  equals  the  smoke-box  temperature  in  degrees  Fahren- 
heit, and  FI  equals  the  rate  of  evaporation. 
A  CoMP.\RisoN  OF  Results  Obt.^ined  with  S.\tur.'Vted  and  with 
Four  Different  Degrees  of  Superheated  Steam. 

Basis  of  Comparison. — As  was  pointed  out  last  year,  it  seems 
logical  to  compare  the  four  different  degrees  of  superheated 
steam  with  that  of  saturated  steam,  since  all  the  series  of  tests 
so  far  run  have  been  under  the  same  steam  pressures  and  cut- 
offs, developing  approximately  the  same  horse-power,  the  only 
dift'erence  being  llic  area  of  the  superheating  surface  and  the 
area  of  the  water-heating  surface.     As  the  area   of  the  water- 
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Bonxi  PRCSSutr 
pouNM  Mec 

POUNDS  or  COAL  PER  INOICATEO  HORSt  POWER  PER  HOUR 

WnjRATtO 
STEAM 

JUPtHHEXTER 
COLE  "A" 

SUKRMtATER 

cole'b' 

SUPERHEATER 
COLE    C' 

SUPERHEATER 
SCHdlOT  V 

I 

n 

m 

IS 

V 

m 

2  4.0 

3  31 

3.12 

3.24 

3  20 

2.43 

22C 

a37 

3  »0 

3li 

3  l« 

2.  J  7 

200 

3.43 

297 

3.11 

3.l« 

2.5  S 

ISO 

3.50 

3  01 

3U 

322 

i.ai 

l«0 

J  59 

yea 

3Z4 

335 

155 

l*» 

177 

317 

3SS 

345 

2.6  3 

120 

4  00 

3.31 

34» 

3io 

2.>9 

T.Vm.K    III. 

heating  surface  of  Ihe  boiler  with  the  Schmidt  superheater  is 
approximately  only  47  square  feet  greater  than  with  the  Cole 
superheater,  it  would  seem  that  this  difference  would  not  be 
enougli  to  affect  the  relative  efficiency  of  the  boiler.  In  the 
comparisons  wliich  follow,  therefore,  no  allowance  is  made  for 
dift'crences  resulting  from  different  water-heating  surfaces. 

In  tlie  tables  anad  diagrams  which  follow,  all  material  included 
under  "Saturated  Steam"  and  superheater  "Cole  A"  has  been 
taken  directly  without  change  from  the  190Q  report,  and  that 
under  superheaters  "Cole  B"  and  "Cole  C"  from  the  igio  report. 

Comparison  of  Engine  Performance. — The  steam  consumption 
of  the  locomotive  operated  under  saturated  steam  and  the  four 
different  degrees  of  .superheated  steam  represented  by  "Cole  A," 
"Cole  B,"  "Cole  C"  and  "Schmidt,"  are  shown  graphically  in 
Fig.  I.  The  numerical  values  are  given  in  Table  II.  From  an 
inspection  of  these  curves,  it  is  seen  that  the  tests  with  the 
Schmidt  superheater,  that  is,  the  one  giving  the  highest  degree 
of   superheat,   gave  the    lowest   water  consumption. 

The  curves  showing  the  relation  between  the  B.  T.  U.  per 
I.  H.-P.  per  minute  for  the  different  conditions  of  tests  are 
given  in  Fig.  J. 

The  relation  in  coal  consumption  per  I.  H.-P.  per  hour  for 
the  four  different  superheaters  and  for  the  saturated  steam  is 
shown  grapliically  in  Fig.  3,  the  numerical  values  being  given  in 
Table  III.  Here  again  the  Sclimidt  supeiheater  results  are  the 
smallest,  going  as  low  as  2.5  pounds  per  inc'icated  horse-power 
per  hour 

The  con'umption  of  water  per  indii;ated  horse-power  as 
affected  by  the  degree  of  superheat,  is  well  shown  in  Fig.  4,  in 
which  the  pounds  of  steam  per  indicated  horse-power  per  hour 
are  plotted  against  the  degrees  of  superheat.  The  pounds  of 
steam  per  indicated  horse-power  per  hour  were  obtained  from 
the  curves   sliown   in   Fig.   i.     It  will  be   seen   that  the  compari- 


sons are  made  at  160,  180  and  200  pounds  steam  pressure,  these 
being  the  pressures  that  fall  in  the  center  of  the  field  of  ex- 
periment, and  for  that  reason  would  be  more  likely  to  represent 
correct   results. 

As  indicated  last  year,  it  would  seem  that  this  relation  could 
be  approximately  represented  by  a  straight  line  as  shown.  It 
is  also  seen  that  the  water  consumption  for  all  pressures  be- 
tween 160  and  200  pounds  tor  the  Schmidt  superheater  is  prac- 
tically the  same. 

Coal  Consumpiion. — The  pounds  of  coal  per  indicated  horse- 
power per  hour  plotted  against  degrees  of  superheat  are  shown 
in  Fig.  5.  The  pounds  of  coal  per  indicated  horse-power  per 
hour  were  obtained  from  the  curves  of  Fig.  3,  and  the  degree 
of  superheat  was  obtained  in  the  same  manner  as  for  Fig.  4. 

The  same  pressures  of  160,  iPo  and  200  were  used  in  this 
comparison  as  in  the  comparison   for  steam  consumption.     This 


■ 

ti 

j 

1 

|| 

11 

h 

1 

H 

pi 

\ 

3 

i| 

1 

1 

t-a  c 

li 

mm 

1 

1 

m 

m 

1 

f 

fir 

pT 

fit 

1 

i 

w 

P 

i 

1 

WW 

i 

*Fn 

isiiff 

+F+:  ii  f 

600 

1 

m 

m 

! 

te 

:B 

^m 

i 

1  i  1 

SiF 

^*i 

JM  h 

m 

i 

tti%* 

II 

m 

ii 

k4 

m\ 

r 

Sj 

it%-j^ 

W; 

its 

■s^Ht 

■Hajis  s- 

!rr?K~iSi; 

iiigS 

m 

±if 

H 

V  f 

■U4 

p 

m 

It 

?fei 

•i-.V.l 

?S 

Fin 

«ti  irri  -[■ 

fei 

5**V" 

W^ 

^w 

T^ 

f:fei;!;H 

'^i 

SSvi 

.•-4ndi 

SJ3 

^i 

t  r 

Fi 

'<^ 

StS 

i  1 

V::i  yy'-'S:': 

P 

M 

vi 

ffi  ffip 

^ 

H^ 

T=*fR*i 

sHS 

M 

atf  tj 

m 

W- 

spijii 

ffi 

^fT 

M 

^ 

1 

i 

11 

1 

1 

4^ 

i 

m 

T^  iff 

1 

m 

■Vt     t 

1 

m 

s 

■.—.z:^ 

■ 

1 

i 

1 

1 

il 

m 

r 

1 

^ 

4 

m 

1 

i 

1 

1 

i 

IB 

1 

ll 

u 

11 

m 

1 

i 

1 

1 

III 

m 
1 

II 

i 

1 

1 

\\\ 

26       so         7J       Ut      lis       ISO       I7S      200      US     2S0 
FIG.    2. 


272 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


lULY,    1911. 


relation  lictwecn  the  coal  per  indicated  liorse-power  per  lionr 
and  the  degree  of  superheat  for  pressures  of  i6o,  i8o  and  200 
would  seen^  to  indicate,  as  hronght  out  k.'St  year,  that  it  could 
be  represented  by  a  curve  as  shown.  In  other  words,  the  first 
So  or   100  <legrees   of   .'-.uperheat   does   not   make  the   same  pro- 


been  m.ide  checked  those  given  m  the  paper  very  closely.  The 
superheater  engines  were  very  popular  with  the  crews,  dis- 
patchers and  operating  officials.  Some  trouble  was  at  first  given 
with  lubrication,  but  the  substitution  of  a  single  large  lubrica- 
tor on  the  right  side  of  the  cab  for  the  two,  one  right  and  one 
left,  had  corrected  it. 

C.  D.  Young  (Penn.)  asked  for  information  concerning  the 
probability  of  getting  equal  economy  with  the  combination  of 
lower  superheat  and  higher  steam  pressure,  as  was  indicated 
by  tlie  curves  given  in  the  paper. 

I.  F.  DeVoy  (C.  M.  &  St.  P.)  reported  comparative  tests 
with  a  superheater  engine  which  checked  the  results  given  in 
the  paiicr  very  closely.  He  was  most  favorably  impressed  with 
the  work  of  the  superheater  in  every  way,  and  believed  that 
a  saving  of  25  per  cent,  could  be  expected  as  a  general  proposi- 
tion   by    its    application. 

Professor  Endsley  in  closing  the  discussion  stated  that  the 
low  boiler  pressure  tests  referred  to  by  Mr.  Young  took  into 
consideration  other  factors  besides  economy.  Xo  attempts  had 
been  made  this  year  to  find  out  concernina  the  increased  power 
due  to  superheat.  That  feature  would  be  ne.xt  year's  program. 
In  reply  to  Professor  Wood,  he  said  that  figures  were  not 
,,bt:;iii:ili1e  at  present  to  show  the  point  of   net  economy. 
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portioiiate  decrease  in  coal  consumption  as  does  the  second  80 
or  100  degrees,  and.  in  like  manner,  the  third  80  degrees  in- 
crease makes  a  still  greater  reduction  in  the  coal  consump- 
tion. For  instance,  the  coal  consumption  per  indicated  horse- 
power per  hour  at  iSo  pounds  steam  pressure  for  the  locomotive 
using  saturated  steam  was  3.50  pounds,  and  for  80  degrees  of 
superheat  it  was  .3.4  pounds,  a  gain  in  efficiency  of  2.8  per  cent. ; 
while  the  consumption  at  160  degrees  superheat  is  3.0.S  pounds, 
a  gain  of  12.8  per  cent.,  and  the  coal  consumption  at  2^0  degrees 
superheat  is  onlv  2.47  pounds,  a  saving  of  29.4  per  cent,  over 
that  of  the  locomotive  using  saturated  steam.  Thus,  if  we  take 
the  locomotive  using  saturated  steam  as  consuming  100  per  cent, 
of  coal,  it  might  be  said  that  the  first  80  degrees  superheat  will 
reduce  this  s'S  per  cent.,  the  second  80  degrees  lo.o  per  cent., 
and  the  third  80  degrees,  16.6  per  cent.,  making  the  total  re- 
duction for  240  degrees  superheat,  at  180  pounds  pressure,  29.4 
Dcr  cent.  Practically  the  same  results  would  be  obtained  for 
the  curves  representing  160  and  200  pounds  steam  pressure. 
Conclusions. 
a.  A  locomotive  equipped  with  a  superheater  giving  from  200 
to  240  degrees  of  superheat  will,  during  the  time  of  running, 
effect  a  saving  in  coal  consumption  of  from  twenty  to  thirty 
per  cent,  over  that  of  the  same  locomotive  using  saturated  steam 
b  It  would  seem  that  the  total  gain  in  efficiency  which  could 
be  obtained  from  superheat  in  a  locomotive  would  not  be 
reached  until  the  temperature  became  too  high  for  practical 
purposes. 

Discussion.— VToi.  Arthur  Wood  (Penn.  State),  on  being 
given  the  privilege  of  the  floor,  raised  a  question  as  to  the 
fairness  of  comparing  the  first  80  degrees  superheat  with  the 
second  80  degrees,  because  of  the  probable  presence  of  an  inde- 
terminate amount  of  saturated  steam  in  the  cylinders.  He 
also  asked  for  information  on  the  probable  location  of  the 
point  of  net  economy  when  interest,  depreciation,  etc.,  of  the 
apparatus  is  considered.  This  point  in  stationary  practice  is  in 
the  neighborhood  of  100  degrees  superheat,  and  for  locomo- 
tives he  thought  that  it  would  probably  be  below  270  degrees. 

PI.  H.  Vaughan  (C.  P.  R.)  stated  that  this  paper  explained 
clearly  the  causes  of  results  he  had  reported  at  previous  con- 
ventions, but  was  unable  to  explain.  This  referred  particularly 
to  his  stand  on  the  comparative  uselessness  of  using  low  degree 
superheat.  He  had  always  placed  the  low  limit  at  160  degrees, 
but  in  view  of  recent  results  now  believed  that  that  figure  was 
too  low.  He  drew  particular  attention  to  the  curves,  showing 
the  increased  economy  wdien  the  locomotive  was  working  the 
hardest.  While  savings  of  15  to  20  per  cent,  might  be  shown 
for  a  whole  trip,  when  the  locomotive  was  working  hardest  the 
saving  or  increased  capacity  was  much  more  than  this. 

H.  T.  Bentley  (C.  &  N.  W.~)  reported  entire  succes--  with 
superheaters    on   his    road.      The    results    of    such    tests    a?    had 


REPAIR  EQUIPMENT  FOR  ENGINE  HOUSES 

Committee;— C.  H.  Quereau,  Chairman;  W.  H.  h'etner,  H. 
P.  Meredith.  A.  G.  Trumbull,  J.  A.  Carney. 

We  realize  that  no  one  solution  will  fit  all  conditions  and  that 
each    engine    house    should    have    special    study.      At    the    same 
time,  we  believe  there  are  a  few  general  principles  which  should  » 
be  kept  in  mind  in  the  design,  personnel,  equipment  and  man- 
agement of  all  engine  houses. 

It  seems  axiomatic  that  locomotives  should  be  worn  out  in 
legitimate  service  as  soon  as  possible.  The  capital  invested  in 
a  locomotive  represents  a  certain  total  of  earning  capacity,  and 
the  sooner  this  total  earning  capacity  is  realized  the  greater 
will  be  the  yearly  returns  on  the  capital  invested.  In  other 
words,  a  locomotive  should  be  in  service,  earning  as  large  a 
percentage  of  the  time,  and  in  the  engine  house  or  shop  spend- 
ing as  small  a  percentage  of  time  and  money,  as  possible. 

It  also  seems  self-evident  that  the  greater  the  efficiency  of  a 
locomotive,  both  in  hauling  capacity  and  fuel  consumption,  the 
greater  the  earning  of  the  capital  invested  in  it. 


If  it  is  a  sound  business  proposition  to  wear  out  locomotives 
in  service  in  as  short  a  time  as  this  can  be  done  legitimately 
and  to  keep  them  as  near  one  hundred  per  cent.  ctTiciency  as 
possible,  these  principles  should  be  kept  in  mind  in  determining 
the  extent  to  which  repairs  should  be  made  at  engine-houses, 
and  this  policy,  once  settled,  in  turn  largely  determines  the 
repair  equipment  needed.  In  this  connection  we  should  not 
overlook  the  fact  that  any  repairs  made  at  engine-houses,  more 
than  light  running  repairs,  increase  the  mam  shop  capacity  to  3 
corresponding  extent.  , 

In  order  to  oBtain   an   approximate  estimate  of   the  net  dar<T 
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earnings  of  a  freight  locomotive,  tlie  following  calculations 
have  been  made,  'llic  gross  freight  earninns  of  a  trunk  line 
for  the  year  1910  were  divided  by  ,365  to  get  tlie  average  daily 
gross  freight  earnings.  'J'liis  resuk  was  divided  by  the  total 
number  ol  freight  engines  owned,  plus  nine-tenths  of  the 
switch  engines  owned.  It  was  assumed  the  operating  ratio  for 
freight  service  was  60  per  cent.,  leavnig  40  per  cent,  net  oper- 
ating incduic.  'I'lic  result  was  that  $45  was  fnuiul  to  be  the 
approximate  daily  net  operating  income  from  each  locomotive 
engaged  in  freight  service.  this  computation  assumes  each 
Ireiglu  locomotive  was  in  service  every  day.  This  means  that 
we  could  alTord  to  invest  $900  capital  at  5  per  cent,  in  engine- 
house  repair  equipment  for  each  extra  day  in  service  we  could 
olitain  for  each  freight  engine  owned,  by  making  the  repairs 
at  the  engine-liouse  instead  of  at  the  main  shop.  Expressed 
more  concretely,  it  means  that,  if  the  engine-house  repair  equip- 
ment kept  eacli  of  lOO  freiglit  engines  in  service  two  extra  days 
a  year,  the  extra  net  operating  income  would  be  5  per  cent,  on 
a  capital  of  $ib!o,ooo.  This  does  not  necessarily  mean  an 
increased  net  operating  income,  as  it  may,  and  in  the  end  prob- 
ably would,  mean  a  smaller  capital  invested- in  freight  locomo- 
tives. 

While  the  fixed  charges  at  main  repair  shops  do  not  appear 
in  reports  showing  the  cost  of  locomotive  repairs,  it  is  evident 
tliey  enter  into  costs  and  should  therefore  not  be  ignored. 
With  a  view  to  determining  approximately  the  importance  of 
this  item,  the  figures  for  a  sliop  at  which  no  car  repairs  are 
made,  repairing  about  600  engines  during  1910,  have  been  taken. 
'1  he  average  cost  of  repairs  per  engine,  including  labor  and 
material,  was  found  to  be  about  $r,200,  so  there  must  have  been 
a  considerable  proportion  of  the  engines  which  received  only 
medium  and  light  repairs.  This  plant,  including  land,  buildings, 
machinery  and  tracks,  has  a  book  value  of  about  $1,000,000. 
Assuming  that  10  per  cent,  of  this  value  represents  the  fixed 
charges,  these  amount  to  $ioo,oco  a  year,  or  slightly  less  than 
$170  per  year  per  engine  receiving  repairs  at  that  point.  It  is 
interesting  to  note  thac  the  fixed  charges  amount  to  between 
15  and  20  per  cent,  of  tlie  total  amount  charged  at  this  shop 
to  engine  repairs  for   1910. 

'I  he  cost  of  fixed  charges  for  another  shop,  at  which,  with 
the  exception  of  some  miscellaneous  work,  only  locomotives  are 
repaired,  amount  to  $234.94  per  year  for  each  engine  repaired, 
and  are  1.3.2  per  cent,  of  tlie  total  value  of  the  plant. 

In  all  probability  it  will  be  conceded  it  would  be  a  waste  of 
time  and  money  to  run  a  locomotive  to  the  main  shop  to  have 
a  driving-bo.x  cellar  repacked  or  the  flues  cleaned.  Why?  Be- 
cause it  would  involve  time  lost  from  revenue  service  getting 
the  engine  to,  through  and  from  the  shop,  reducing  the  yearly 
earnings  of  the  engine;  necessitate  the  use  of  main  shop  space, 
increasing  the  capital  invested  in  shops,  or  reducing  the  main 
shop  output ;  congest  the  shop-track  movements  and  disarrange 
the  shop  routine,  thus  delaying  other  more  important  shop 
work.  At  the  main  shop,  though  the  item  does  not  appear  in 
the  statistics  sliowing  the  cost  of  repairs,  there  are  the  shop 
fi,xed  charges,  including  interest  on  the  investment,  repairs,  taxes 
and  insurance,  a  no  inconsiderable  item.  At  the  engine-house 
the  fixed  charges  would  be  very  much  less,  as  they  would  not 
include  those  of  the  engine-house  proper,  the  tracks,  turntables, 
ash  pits,  coal  chutes  and  other  facilities  necessarily  provided, 
and  would  cover  only  the  comparatively  small  investment  in  the 
shop  building  and   machinery  provided   for  repair   work. 

Tlicre  can  be  little  room  for  doubt  that  when  there  is  a  great 
demand  for  motive  power,  engine-house  foremen  and  master 
mechanics,  rather  than  send  engines  to  the  main  shop,  though 
this  is  near  at  hand,  will  take  chances,  resulting  in  breakdowns 
ind  delays;  which  would  not  be  taken  if  they  had  repair  equip- 
ment of  their  own.  In  other  words,  with  tools  and  men  under 
their  immediate  control  and  responsible  for  results,  engine- 
house  men  will,  in  all  probability,  keep  the  motive  power  in 
better  condition,  more  efficient  and  less  liable  to  breakdown, 
ind  take  a  greater  pride  in  making  repairs  quickly  than  when 
repairs  must  be  made   by  an   independent  organization. 

It  is.  we  believe,  common  experience  that  the  qualifications 
of  engine-house  employees  should  be  quite  different  from  those 
of  repair-shop  men.  The  work  of  the  repair-shop  man  is 
steady  and  should  be  accurate,  thorough  and  first-class  in  every 
respect,  with  the  aim  that  a  locomotive  shall  remain  out  of  the 
repair  shop  as  long  as  possible,  and  there  is  no  pressing  neces- 
sity that  his  job  be  finished  by  a  certain  minute.  In  contrast 
to  this,  the  work  of  the  engine-house  man  is  spasmodic ;  at 
certain  hours  he  is  extremely  busy,  working  under  high  pres- 
sure, and  again  has  little  to  do.  His  chief  care  is  to  have  the 
engines  ready  for  their  next  run  and  in  such  condition  that  they 
will  make  at  least  a  round  trip  succssfully.  If  he  accomplishes 
this,  he  is  not  criticised  if  his  work  is  not  exactly  to  blue-print 
or  standard  and  rather  coarse.  His  training  makes  him  fertile 
in  make-shifts  to  "get  the  engines  over  the  road"  without  a 
breakdown  or  delay,  which  the  shop  man  would,  and  should, 
refuse  to  countenance. 

Probably  because  of  this   difference   in   ideals,   viewpoint   and 


methods  of  the  shop  man  and  engine-house  man,  when  an 
engine  goes  to  the  main  shop  from  the  engine-house  to  have  a 
certain  part  repaired  it  usually  happens  that  a  considerable 
amount  of  other  work  is  done  which  would  not  have  been  done 
at  the  engine-hciuse  and  could  just  as  well  have  waited  till  a 
general  overhauling  was  needed.  In  other  words,  when  re- 
pairs, other  than  general,  are  made  at  the  main  shop,  more 
work  is  usually  done  than  is  necessary,  it  is  very  likely  the 
further  fact  that  the  shop  man's  experience  is  not  such  as  to 
educate  his  judgment  as  to  what  work  he  can  with  safety  let 
go,  prompts  and  impels  him  to  do  more  than  necessary.  What- 
ever the  cause,  there  can  be  little  doubt  as  to  the  fact.  To 
those  lacking  the  experience,  it  no  doubt  seems  that  this  practice 
could  be  stopped  by  tlie  issue  of  proper  instructions  and  super- 
vision, but  proper  instructions  <lo  not  change  human  nature  or 
lifelong  habits,  nor  does  a  reasonable  amount  of  supervision 
seem  to  work  the  miracle. 

It  is  commonly  the  case  at  engine-houses  that  tools  are  fre- 
quently missing  or  inefficient  for  lack  of  repairs,  resulting  in 
considerable  useless  expense  not  only  for  tools,  but  in  time  lost 
in  hunting  them  and  exasperating  delays  in  making  repairs. 
We  believe  the  remedy  for  this  is  a  tool  room,  with  some  one 
in  charge  whose  duties  should  include  not  only  the  issuing  of 
tools  on  checks,  but  as  well  keeping  the  tools  in  good  condition 
and  a  proper  supply  on  hand. 

If  a  locomotive  must  lay  in  the  engine-house  a  day  for  lack 
of  the  material  necessary  to  repair  it,  there  follows  a  loss  of 
earning  power  wdiich,  if  expressed  in  dollars,  would  pay  a  good 
interest  on  a  considerable  investment  in  storeroom  stock.  It 
requires  no  labored  argument  to  convince  a  motive-power  offi- 
cial that  a  storeroom  in  connection  with  an  engine-house  is  an 
essential,  but  not  all  of  them  appreciate  its  relation  to  the 
earning  power  of  the  equipment  for  which  they  are  responsible. 
It  is  the  opinion  of  the  committee  that  a  reasonable  business 
basis  on  which  to  determine  the  most  economical  amount  of 
stock  to  carry  at  engine-houses,  assuming,  of  course,  that  stock 
carried  is  only  that  needed  for  engine-house  repairs,  is  its  effect 
in  increasing  the  earnings  of  the  locomotives. 

We  believe  there  should  be  kept  at  all  important  engine-houses 
an  ample  supply  of  spare  parts,  such  as  air  pumps,  lubricators, 
injectors  and  bell  ringers,  which  should  be  used  to  replace 
defective  apparatus  whenever  it  will  take  less  time  to  exchange 
than  to  repair,  and  as  a  general  proposition,  that  important 
repairs  to  such  accessories  can  be  made  to  the  best  advantage 
at  the  main  shops,  where  special  tools  and  machinist  specialists 
are  available.  It  seems  evident  that  the  interest  on  the  invest- 
ment in  spare  parts  must  be  less  than  the  loss  in  earnings  result- 
ing from  not  having  them. 

The  conditions  under  which  engine-house  work  is  of  necessity 
done  are  much  dirtier  and  more  inconvenient  than  in  the  repair 
shop,  and  the  rates  of  pay  usually  not  so  attractive.  It  follows 
that  to  get  and  keep  a  desirable  class  of  men,  engine-house 
conditions  should  be  made  as  attractive  and  convenient  for 
them  personally  as  possible,  including  good  ventilation  and 
heat,  lockers,  toilet  and  washroom  accommodations  kept  in 
first-class  condition.  It  seems  to  us  particularly  important  to 
have  a  system  of  ventilation  which  will  quickly  and  thoroughly 
carry  off  the  steam  and  smoke,  which  are  necessary  in  an  engine- 
house,  that  work  may  be  done  more  rapidly  and  efficiently  than 
would  otherwise  be  the  case. 

It  is  not  an  unusual  policy  in  equipping  important  engine- 
houses  to  use  worn-out  and  obsolete  tools.  We  believe  this 
is  short-sighted,  not  only  because  a  big  shop  is  better  able  to 
find  profitable  use  for  such  tools  and  better  able  to  keep  them 
in  repair,  but  engine-house  conditions  warrant  the  best  of  tools. 
If  a  tool  is  not  efficient  enough  for  repair-shop  work  it  will 
generally  pay  to  scrap  it. 

We  should,  therefore,  when  studying  the  requirements  of 
round-houses,  determining  the  kind  of  work  to  prepare  for  and 
the  repair  equipment  needed,  have  in  mind  the  following  points : 

Locomotives  should  be  held  out  of  service  for  repairs  as 
short  a  time  as  possible. 

Should  be  kept  as  near  100  per  cent,  efficiency  as  possible. 

The  effect  on  earnings  of  time  saved  by  repairs  made  at 
engine-houses. 

The  effect  on  engine  efficiency  of  repairs  made  at  engine- 
houses. 

The  smaller  fixed  charges  for  repairs  made  at  the  engine- 
house,  compared  with  those  at  the  main  shop. 

The  effect  of  storeroom  stocks  on  engine  earnings. 

Engine-house  men  should  have  ideals  and  methods  quite  dif- 
ferent from  those  of  shop  men. 

It  is  important  that  engine-house  conditions  and  facilities 
should  be  attractive  and  convenient  to  get  and  keep  good  men 
and  increase  their  efficiency. 

These  conclusions  can  be  generalized  in  the  statement  that 
locomotive  repairs  and  repair  facilities  at  engine-houses  are 
warranted  when  they  will  result  in  increased  earnings  either 
because  of  more  or  better  engine  service  obtained  from  a  given 
number  of  locomotives. 
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Appendix. 

Engine-houses  may  conveniently  be  classified  under  three 
heads :  Those  at  minor  division  terminals,  or  the  outlying  ends 
of  branch  lines,  where  only  very  light  repairs  are  made ;  those 
at  important  division  terminals,  and  not  ni  connection  with 
important  repair  shops,  and  those  in  connection  with  repair 
shops. 

At  outlying  engine-houses  we  assume  there  would  be  no 
power-driven  machines  and  suggest  the  following  list  of  tools, 
the  number  and  sizes  to  be  determined  by  local  requirements: 

Twist  drills.  Pipe  cutters. 
Drill  sockets.  Jacks,    sledges,    drifts,    crow- 
Taps  —  including      machinists',  bars,  saws,  brace   and  bits. 

steam-chest,   pipe,    wash-out.  Twist  drills,  extra  long. 

straight  and  taper,  stay  bolt.  Drill  chucks. 

Dies  to  correspond.  Ratchets   and   braces. 

Pipe  stock  and  dies.  Surfacer  plates. 

Hacksaws.  Tinners'   bench   shears. 

Straight  edge.  Reamers,  rod  and  taper, 

i'lue  tools — caulking,  rolls,  ex-  Wrenches,     socket,     crowfoot, 

panders,  beading.  he.xagon. 

In  considering  equipment  for  engine-houses  at  important 
division  terminals  not  connected  with  repair  shops,  it  is  as- 
sumed there  will  be  no  dissent  to  the  opinion  these  should  be 
equipped  with  all  such  tools  and  appliances  as  will  expedite 
the  movement  of  locomotives  through  the  house  and  keep 
them  in  first-class  repair  as  far  as  this  can  be  done  without  a 
backshop  overhauling.  It  will  take  but  little  thought  to  con- 
vince the  inquirer  that  the  returns  on  capital  wisely  invested 
in  such  tools  will  make  big  returns  when  the  resulting  in- 
creased earnings  of  the  capital  invested  in  locomotives  is  con- 
sidered, not  only  because  of  the  time  otherwise  lost  in  going 
to,  through  and  from  the  main  shop,  but,  as  well,  the  fact  that 
locomotives  sent  to  the  main  shop  for  specific  repairs  almost 
invariably  receive  more  than  these,  the  additional  repairs  not 
postponing  the  date  of  the  final  shopping  and  being  almost 
inevitably  made  because  of  the  training  and  point  of  view  of 
the  repair-shop  forces — men  and  foremen — as  mentioned  in  a 
preceding  paragrah.  Nor  should  it  be  forgotten  that  engine- 
house  repairs  will  reduce  the  delays  due  to  breakdowns  and 
increase   engine  efficiency. 

As  local  conditions  vary  and  as  conditions  should  largely 
determine  facilities,  it  follows  that  the  committee's  recom- 
mendations can  be  only  general.  With  this  understanding,  we 
submit  the  following  suggestions.  In  general,  we  believe  an 
engine-house  should  be  equipped  with  driving  and  truck  wheel 
drop  pits  and  tools  to  take  care  of  all  necessary  rod  work, 
driving-bo.xes,  ordinary  valve-gear  work  and  the  replacing  of 
flues  needed  between  general  overhaulings.  In  most  cases  it 
will  be  found  that  work  of  the  nature  indicated  above  can  be 
done  with  but  a  very  small  addition  to  the  engine-house  force, 
because  of  the  fact  tiat,  without  this  work,  the  men  are,  from 
the  nature  of  the  conditions,  idle  an  appreciable  part  of  the 
time.  In  line  with  this,  some  roads  have  found  it  economical 
to  have  always  at  the  engine-house  for  general  repairs  an 
engine   not   needing  heavy  boiler   work. 

The  list  of  tools  suggested  for  outlying  engine-houses,  to  be 
expanded  to  meet  the  requirements  of  a  larger  terminal : 

Ample   storeroom    stock.  Hot-water    washout    facilities. 

Drop  pit  for  driving-wheels.  Drop  pit  for  engine  truck  and 

Double  blacksmith   forge,   face  tender  wheels. 

plate  and  tools.  Portable  blacksmith   forges. 

72-inch  boring  mill.  36-inch  boring  mill. 

Driving-wheel    lathe.  24-inch  lathe. 

38-inch  tire  turning  lathe.  16-inch  lathe. 

Planer.                                         ;  ,       Shaper. 

Slotter.  36-inch   vertical   drill. 

Sensitive  drill.  Emery  grinder. 

Bolt   cutter.  Pipe-bending    machine. 

50-ton  hydraulic  press.  Punch  and  shear. 

Power-driven  valve-setting  ma-  Air  compressor. 

chine.  Air  motors. 
Air  hammers. 

For  engir.e-houses  in  connection  with  repair  shops,  the  com- 
mittee has  not  been  able  to  agree.  Several  of  the  members 
feel  that  it  is  economical  to  depend  on  the  main  shop  for  con- 
siderable machine  work.  On  the  other  hand,  the  other  members 
believe  that,  except  for  tire  turning,  the  equipment  should  lie 
practically  the  same  as  for  an  independent  engine-house,  because 
of  the  saving  of  time  and  cost  of  repairs  and  the  difTerent 
training  of  engine-house  and  shop  men. 

Discussion. — It  was  the  general  opinion  among  those  who 
discussed  this  paper  that  too  much  importance  cannot  passibly 
be  associated  with  the  question  of  providing  the  very  best  facili- 
ties, both   in   buildings  and  equipment. 

I".  F.  Gaines  (C.  of  Ga.)  believes  that  in  a  large  terminal 
the    roundhouse    should    be    entirely   separated    from    the    back 


shop,  and  with  all  necessary  equipment  to  take  care  of  the 
running  repairs  without  having  to  depend  on  the  back  shop. 
He  differed  from  the  report  in  one  respect,  that  it  did  not 
recommend  any  tool  equipment  at  outlying  points.  Mr.  Gaines 
thinks  that  wherever  it  is  possible  a  drill  press,  latlie  and  a  few 
other  tools  should  be  installed,  and  mentioned  that  electric 
power  is  generally  available  at  outlying  points  through  the 
city's  lighting  system. 

C.  E.  Chambers  (C.  of  N.  J.)  agreed  with  the  committee  on 
points  of  equipment  of  roundhouses,  and  when  properly  equip- 
ped considers  it  one  of  the  best  aids  for  proper  back  shop 
work.  A.  E.  Manchester  (C.  M.  &  St.  P.)  and  J.  F.  DeVoy 
(C.  M.  &  St.  P.)  both  agreed  with  the  views  entertained  by  the 
previous  speakers  and  with  the  committee,  that  roundhouse  men 
should  be  specialists. 

R.  D.  Smith  (B.  &  A  )  believes  that  60  per  cent,  of  the  main- 
tenance of  the  locomotive  should  be  expended  in  the  engine 
house  to  insure  the  best  road  service,  and  40  per  cent,  in  the 
sliop.  He  recommended  the  installation  of  drop  pit  sections 
made  from  100  to  112  feet  long,  in  order  that  an  engine  can 
be  moved  with  the  shop  doors  closed,  to  permit  the  dropping  of 
any  wheel. 

E.  W.  Pratt  (C.  &  N.  W.)  concurred  with  Mr.  Smith  in  advo- 
caiing  the  use  of  extra  long  drop  nits,  which  is  in  line  with  the 
practii-e  being  followed  on  his  road  in  later  work.  The  fact 
that  the  modern  freight  terminal  appears  to  have  the  consoli- 
dated engine  in  the  majority,  there  are  four  pairs  of  tank  wheels 
and  one  pair  of  engine  truck  wheels  to  be  dropped.  If  the  truck 
wheel  pits  have  an  extension  permitting  the  movement  of  the 
engine  any  pair  of  tank  wheels  can  be  taken  out,  and  the  engine 
still  kept  inside  the  roundhouse  walls  in  bad  weather. 

Mr.  DeVoy  (C.  M.  &  St.  P.)  opposed  tlie  drop  pit  exten- 
sions in  view  of  the  e.xpense  for  the  necessary  land  in  some 
cities,  and  expressed  a  preference  for  a  wire  rope  engine  haul 
operated  by  the  turntable  tractor. 

In  closing  the  discussion,  Mr.  Qucreau  said  that  it  was  not 
the  intention  of  the  committee  to  go  into  details,  but  simply 
to  discuss  the  subject  on  its  broad  general  grounds.  The  list  of 
tools  to  be  kept  at  a  roundhouse  was  not  intended  as  one 
that  should  be  applied  to  all  such  plants,  it  being  intended  for 
use  in  roundhouses  where  there  is  no  power.  He  is  of  the 
opinion  that  a  road  which  does  60  per  cent,  of  its  repairs  in 
the  roundhouse  and  40  per  cent,  at  the  back  shop,  will  have  its 
engines  in  befcr  condition  and  at  a  less  e.xpense. 


CONTOUR  OF  TIRES 

Committee : — W.  C.  A.  Henrv,  Chairman ;  O.  C.  Cromwell, 
J.  \.  Pilcher,  O.  M.  Foster,  A.  C.  Adams. 

The  Committee  on  the  Contour  of  Tiies  has  been  instructed 
to  give  consideration  to  the  following  and  make  recommenda- 
tions: The  desirability  of  adopting  the  M.  C.  B.  standard  con- 
tour for  engine-truck  wheels,  tender-truck  wheels,  driving  and 
trailing  wheels,  also  limit  of  wear  of  tread,  shop  and  road  limit 
of  last  turning,  maximum  height  of  flange,  thickness  of  flange 
and  gauges. 

As  the  present  standard  contour  for  cast-iron  wheels  of  the 
.American  Railway  Master  Mechanics'  .\ssociation  is  identical 
with  the  1909  standard  of  the  Master  Car  Builders'  Association, 
we  are  assuming  that  our  instructions  as  to  contour  refer  to 
steel  and  steel-tired  wheels  only. 

Replies  to  our  circular  of  inquiry  indicate  that  the  M.  C.  B. 
1909  contour  is  being  very  generally  used  for  engine-truck  and 
tender-truck  wheels.  Some  roads  have  already  adopted  this 
contour  for  flanged  driving-wheel  tires  as  well.  We  feel  that 
this  contour  is  desirable  for  all  flanged  wheels  under  locomo- 
tives and  tenders  for  the  same  reason  that  it  is  desirable  for 
car  wheels,  in  addition  to  which  is  the  feature  of  uniformity. 

The  present  A.  R.  M.  M.  .-X.  standards  call  for  six  widths  of 
flanged  tires,  and  five  widths  of  plain  tires,  as  follows: 


I'langcd   tires....     5  in.     ?':{  in.     sV.  in.     sH  i"-     6  in.    6,'4  in. 

Plain     tires 6  in.     6'^  in.     6'/<  in.     6.'4  in.     7  in. 

Replies  from  the  manufacturers  of  steel  tires  indicate  that 
of  the  flanged  tires  manufactured  by  them,  there  are  practically 
hut  two  widths,  namely,  5I.'  inches  and  s-H  inches,  the  large 
majority  being  the  former.  In  the  case  of  plain  tires  the  pre- 
vailing widths  manufactured  are  6  inclics,  614  inches  and  7 
inches,  there  being  little  demand  for  the  6';j-inch  and  6'4-incli 
widths.     It   is  the  opinion   of  the  committee  that  one  standard 


Jui.v,   1911. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


275 


for  cast-iron  and  one  for  steel  and  steel-tired  flanged  wheels, 
namely,  the  M.  C.  B.  1909  standards,  and  tlircc  widths  of  tlie 
present  A.  R.  M.  M.  A.  contour  for  plain  tires  will  meet  all 
re(|uirements  niul  be  to  the  advantage  of  all  concerned,  due  to 
the    fewer   number   of   standards. 

The   prevailing   limit  of    wear  of   tread   or  chaimeling   for   all 


we  feel  that  the  limits  prescribed  on  the  chart  submitted  as  a 
portion  of  our  recommendations  will  be  suitable  for  roads  not 
liavin.i;  severe  grades,  or  extremely  cold  weather,  and  not  using 
retaininj;  rings.  Where  tliese  conditions  prevail,  or  retaining 
tlevices  are  used,  such  deviations  will  have  to  be  made  as  expe- 
rience indicates  arc  desirable. 


TIG.     1. 


wheels  under  locomotives  and  tenders  is  %  inch  for  locomotives 
in  road  service  and  5/16  inch  for  locomotives  in  shifting  ser- 
vice, which  we   feel  is  good  practice. 

In  investigating  the  subject  of  limits  of  wear  of  driving- 
wheel  tires  we  have  found  the  greatest  variation.  After  full 
consideration,  it  does  not  seem  possible,  or  advisable,  to  estab- 
lish a  minimum  road  limit  to  be  followed  by  all  roads.  Where 
long,  steep  grades  necessitate  heavy  braking,  or  severe  weather 
conditions  result  in  frozen  roadbed  for  long  periods  of  time, 
tires  cannot  be  worn  to  the  same  degree  of  thinness  as  where 
these  conditions  do  not  prevail.  Also,  the  use  of  retaining 
rings,  which  practice,  however,  is  not  universal,  has  a  bearing 
on  tire  thickness.     After  consideration  of  all  the  data  available, 

ROAO  LIMIT5  OF  TIRE  WEAR   FOR  DRIVING  AND  TRAILING  WHEELS 
VARIOUS   CLASSES  OF  SERVICE-  HELD  BY  SHRINKAGE  ONLY 
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PASSENGER                       1        FREIGHT           1      SMIFTHMQ           |  PASSCNGeR  AND  FREIGHT 
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The  prevailing  practice  is  to  establish  the  shop  limit  of  thick- 
ness of  tires  14  inch  above  the  road  limit.  This  limit  is  strictly 
one  of  economy  and  not  safety,  and  will  vary  with  the  facilities 
for  doing  the  work.  We,  therefore,  hesitate  to  recommend  a 
definite  shop  limit. 

The  M.  C.  B.  limit  for  thickness  of  tire  or  rim  for  steel  and 
steel-tired  wheels  is  being  generally  followed  in  the  case  of 
engine  truck  and  tender  truck  wheels  with  satisfactory  results, 
and  tlie  committee  recommends  the  same  limits  be  adopted. 

The  M.  C.  B.  Association  has  already  adopted  a  maximum 
height  for  flanges,  ot  iK  inches.  This  was  considered  the 
maximum  height  flange  that  would  not,  in  service,  damage  track 
bolts,  filler  blocks,  etc.  There  is  no  reason  why  this  maximum 
height  should  be  deviated  from. 

The  question  of  gauges  is  one  in  which  there  is  practically 
no  uniformity,  each  road  apparently  having  gotten  up  a  gauge 
to  suit  its  individual  views.  We  are  submitting  recommenda- 
tions for  a  shop  or  roundhouse  gauge  on  which  can  be  read 
direct  the  important  dimensions ;  namely,  channeling  of  tire, 
height  of  flange,  and  thickness  of  tire.* 

It  has  been  suggested  that  the  number  of  brackets  on  stand- 
ard wheel  circumference  measure  be  increased  from  three  to 
four  and  the  length  of  the  brackets  increased  so  as  to  project 
Vs  inch  beyond  the  rim  when  brackets  are  in  proper  position, 
'liie  present  method  of  graduating  the  circumference  measure 
does  not  provide  a  definite  boundary  for  each  tape  size,  as  the 
tape  sizes  are  indicated  by  lines. 

It  is,  therefore,  recommended  that  instead  of  defining  tape 
sizes  by  lines  they  be  defined  by  spaces.  The  committee  is  of  the 
opinion  that  these  changes  in  the  size  and  number  of  brackets, 
as  well  as  the  markings  of  the  circumference  measure,  all  of 
which  are  shown  on  Fig.  i,  are  desirable. 
Recommendations. 

We  recommend  the  M.  C.  B.  1909  contour  for  all  flanged 
steel  or  steel-tired  wheels,  as  follows: 

(a)  Engine  truck. 

(b)  Tender  truck. 

*  Illustration  not  reproduced  because  of  blurred  condition. 
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(c)  Driving  vvlieels. 

(d)  Trailing  wheels. 

Plain  tires  to  be  of  three  widths,  namely,  6  inches,  6^  inches 
and  7  inches,  the  contour  to  be  the  same  as  the  present  stand- 
ards; the  widths  of  6y^  inches  and  efi  inches  to  be  eliminated. 

Limit  of  wear  of  tread  or  channeling  to  be  as  follows :  '/i 
inch  for  all  locomotive  and  tender  wheels  in  road  service; 
5/i6  inch  for  all  locomotive  and  tender  wheels  in  shifting 
service. 

Road  limit  for  driving  and  trailing  wheels  to  be  as  specified 
in   the   chart. 

Road  limit  for  steel  and  steel-tired  wheels  for  engine  and 
tender  trucks  to  be  the  1909  recommended  practice  of  the  M.  C. 
6.  Association. 

Maximum  flange  height  to  be  1J-2  inches. 

Wheel  circumference  measure  to  be  modified  as  per  Fig.  i. 

Discussion. — There  was  a  very  active  discussion  pro  and  con 
on  the  matter  of  the  height  of  flange  and  the  advisability  of 
using  the  taper  tread.  Members  reported  in  favor  and  against 
both  practices  !o  so  great  a  number  that  the  subject  was  finally 
disposed  of  by  referring  it  back  to  the  committee  with  instruc- 
ions  to  investigate  the  subjects  mentioned  more  fully  and  re- 
port next  year. 

LUBRICATION  OF  LOCOMOTIVE  CYLINDERS 

Committee:— C.  H.  Rae,  Chairman;  Jos  Chidley,  T.  R.  Cook, 
J.  F.  DeVoy,  J.  F.  Walsh,  S.  T.  Park.  P.  M.  Hammett. 


A  number  of  questions  were  submitted  to  members,  the  replies 
to  which  contained   the   following  information : 

There  is  no  serious  difficulty  now  experienced  in_  lubricatmg 
modern  passenger  and  freight  locomotives  with  the  "up-to-date  ' 
lubricators  of  the  hydrostatic-feed  type. 

Several  of  the  members  referred  to  a  recent  improvement  m 
the  hydrostatic  lubricator,  whereby  it  is  made  possible  to  close  or 
shut  off  feeds  without  interference  with  the  feed-valve  adjust- 
ments. This  is  an  economical  feature,  but  of  such  recent  date 
that  no  comparative  data  have  been  submitted  as  to  the  results 
obtained.  One  member  replies  in  regard  to  devices  which  m- 
crease  the  efficiency  of  hydrostatic  lubricators  as  follows:  "The 
automatic  steam-chest  choke  plugs,  which  feed  against  a  constant 
boiler  pressure  in  the  oil  pipe,  and  not  against  a  pressure  that 
fluctuates  with  pressure  in  steam  chest,  will  result  in  a  high 
degree  of  efficiency  in  the  lubricator."  >  1   1    • 

The  replies  to  questions  concerning  mechanically  operated  lubri- 
cators were  limited  in  number.     Following  are  quotations  from 

several :  .     ,,  j    r         j 

"Have  used  several  types  of  mechanically  operated  torced- 
fced  lubricators.  Three  of  those  experimented  with  were  driven 
from  a  moving  part  of  the  engine.  This  was  unsatisfactory, 
since  the  feed  is  required  that  does  not  vary  with  the  speed  of 
the  engine.  More  oil  is  required  per  minute  while  the  engine  is 
worked  hard  at  low  speeds  than  when  running  fast  with  light 
throttle.  To  overcome  this  we  used  some  forced-feed  lubrica- 
tors with  independent  air  motor.  None  of  them,  however,  have 
been  satisfactory.  It  is  difficult  to  apply  to  the  filling  holes 
screens  that  are  fine  enough  to  keep  out  dirt,  without  restricing 
he  speed  at  which  the  oil  can  be  put  in,  and  the  enginemen  pull 
them  out.  The  consequence  is  that  the  plungers  wear  rapidly, 
and  after  a  time  the  feed  becomes  irregular.  They  are  trouble- 
some to  maintain,  and  under  conditions  specified,  m  answer  to 
question  No.  I,  gave  no  better  results  than  the  hydrostatic  lubri- 
cator. , 

"We  have  experimented  with  two  or  three  makes  of  meclian- 
ical-feed  lubricators,  but  have  been  unsuccessful  in  getting  as 
good  results  as  we  do  whh  the  hydrostatic-feed  lubricators  The 
trouble  with  the  mechanical-feed  lubricator  seems  to  be  due  to 
the  difference  in  temperature;  in  warm  weather,  or  during  the 
warm  part  of  the  dav,  thev  would  feed  sufficient  oil,  but  in  cold 
weather,  or  at  night  when  the  weather  is  colder,  they  do  not  feed 
as  well  as  when  it  is  warmer."  . 

"We  have  used  two  mechanical  lubricating  devices,  which 
received  their  motion  from  a  connection  m.ade  to  the  valve  stem 
and  oil  chamber,  and  regulating  devices  were  located  in  the  cab. 
Our  test  record  shows  that  after  considerable  experimenting  the 
device  operated  fairly  well,  but  after  a  time  gave  considerable 
trouble  and  was  finally  removed  on  account  of  not  giving  satis- 
factory results.  Mechanical  means  are  objectionable,  m  that  the 
device  is  so  complex,  and  consists  of  so  many  parts,  it  is  difficult 
to  keep  joints  from  leaking.  To  be  properly  installed,  all  pipes 
mi'<;t  be  kept  constantly  filled  and  under  pressure,  with  return 
valves  at  distributing  points.  On  recount  of  mechanical  move- 
ments, parts  will  wear,  and  it  will  he  more  expensive  to  main- 
tain, and  in  making  repairs  more  oil  is  lost  than  with  hydro- 
static lubricators.  Devices  of  this  sort  do  not  appear  to  have  as 
yet  been  perfected  to  such  an  extent  as  to  make  them  thoroughly 

reliable."  .  .  ,      •  i-        »      11 

"Have  used  a  force- feed  lubricator  with  pipe  connections  to  all 


dri\ing  boxes  and  to  steam  chest.  Oi)craled  by  mechanism  de- 
riving its  motion  from  connection  to  Walschaert  link.  Lubri- 
cator located  in  the  cab. 

"While  reducing  friction  on  journal  bearings,  and  delivering 
oil  to  steam  chest,  1  do  not  consider  it  entirely  satisfactory,  for 
the  reason  that  there  is  nothing  to  indicate  that  the  pumps  are 
working  properly  and  delivering  the  oil  until  the  valves  become 
dry." 

"Our  objections  to  mechanically  operated  lubricators  is  that 
they  are  necessarily  more  complicated  than  the  hydrostatic  lubri- 
cator, without  showing  any  beneficial  results." 

"Have  tried  some,  but  have  not  obtained  satisfactory  results." 

"We  have  in  the  past  used  on  some  of  our  two-cylinder  com- 
pound engines  mechanically  operated  lubricators.  Our  objection 
to  it  was  the  rapid  wear  of  the  parts,  leakages  and  annoyances." 

"Using  displacement  plunger  force  feed.  Secured  in  suitable 
location  in  cab,  and  operated  by  a  series  of  rods  and  bell  cranks, 
which  are  connected,  either  to  eccentric  blades  and  independent 
eccentric  on  rear,  or  other  convenient  axle,  or  by  reducing-arm 
on  back  crank  pin.  Device  subject  to  varying  control,  and  fed 
by  increasing  or  decreasing  stroke  of  plungers  by  means  of  ad- 
justment thuml)-nut. 

"Results  as  io  economy  and  distribution  very  salisfsctory. 
Slight  trouble  experienced  in  experimental  stage,  due  lo  method 
of   operating  lubricator." 

In  reply  to  questions  concerning  experience  with  admitting  oil 
into  the  steam  before  it  reaches  the  steam  chest,  the  following 
information  was  given ; 

"Present  method  in  use  with  mechanically  operated  lubricator 
is  to  tap  direct  through  dome  into  steam  pipe,  or  throttle  box. 
This  method  has  proven  to  be  superior  to  the  old  method  of 
admitting  to  steam  chest  direct." 

In  this  connection,  a  member  refers  to  a  test: 

"Delivering  the  oil  from  the  right  side  of  the  lubricator  into 
the  left  cylinder,  passing  it  through  the  smoke  box,  and  from 
the  left  side  of  lubricator  into  the  right  cylinder  in  the  same 
manner. 

"The  gases  in  the  front  end  superheating  the  oil,  and  evapo- 
rating the  water  of  condensation,  putting  the  oil  into  the  cylin- 
ders superheated." 

Questions  Nos.  9  and  10,  in  reference  to  superheater  locomo- 
tion, I'.ave  been  considered  jointly  by  the  members.  In  the  in- 
formation submitted,  the  important  features  of  this  phase  of  the 
subject  are   well  expressed  in   the   following  quotations: 

"Superheat  varies  from  550  to  580  degrees.  Our  regular  prac- 
tici:  is  to  use  one  feed  pipe  to  valve  chest,  applying  it  to  go  to 
each  end  of  valve  in  center  of  the  valve  bushing.  This  lubri- 
cates valve  very  well,  but  it  is  questionable  whether  delivering  oil 
to  steam  passage  is  not  preferable.  We  also  use  one  feed  to  each 
side  of  cylinder,  at  top  in  center.  This  is  not  used  unless  re- 
quired. \Vhen  working  with  full  tlirottle  and  long  cut-offs,  over 
considerable  distances,  find  cylinder  feed  necessary. 

"There  is  no  difficulty  whatever  in  obtaining  satisfactory  lubri- 
cation in  superheater  engines  with  hydrostatic  lubricators,  on 
account  of  difference  of  pressure  between  steam  chest  and  boiler, 
previously  memioned.  In  fact,  there  is  considerably  less  diffi- 
culty than  on  engines  using  saturated  steam.  In  spite  of  this 
the  piston-rmg  wear  is  far  more  rapid." 

"On  our  superheaters  we  carry  170  pounds  boiler  pressure: 
the  maximum  degree  of  superheat  is  225.  On  a  number  of  super- 
heater engines  we  introduced  oil  both  at  the  steam  cavity  and 
into  the  cylinder  direct;  found  the  latter  connection  unnecessary. 

"The  only  trouble  which  w-e  had  with  superheater  engines  was 
to  get  our  men  to  use  the  drifting  valve  when  the  engine  was 
shut  off.  If  this  is  not  done,  have  experienced  trouble  with  the 
bushings  cutting  out,  but  on  districts  where  the  drifting  valve 
is  put  on  we  are  having  very  good  success." 

AH  replies  to  the  question  concerning  lubrication  of  Mallets 
pertain  to  the  satisfactory  use  of  the  hydrostatic  lubricator.  .No 
iniormation  furnished  concerning  use  of  mechanically  operated 
lubricators  on   Mallet  compound  locomotives  using   superheat. 

Replies  to  question  No.  12  were  at  variance  as  to  the  location 
of  the  oil  pipes,  but  it  was  the  consensus  of  opinion  that  piping 
to  the  high-pressure  valves  and  cylinders  only  was  insufficient 
for  satisfactory  lubrication  of  Mallets. 

The  experience  of  the  committee,  supplemented  by  the  informa- 
tion received  from  the  members  of  the  Association,  warrants 
the  assertion  that  there  is  no  serious  difficulty  now  experienced 
wiih  the  use  of  the  hydrostatic-feed  lubricator. 

The  recent  addition  of  a  stop-feed  feature  is  an  improvement, 
rather  tending  to  economical  operation  than  to  efficiency,  and  it 
behooves  the  manufacturers  of  this  device  to  keep  pace  with,  or 
in  advance  of,  the  constantly  increasing  demands. 

The  information  obtained  from  the  members,  and  cited  in  the 
foregoing,  confirms  the  experience  and  opinion  of  the  commit- 
tee, that  a  properly  constructed  hydrostatic  lubricator  meets  the 
locomotive  requirements  better  than  a  mechanically  operated 
lubricator,   for  the  several  reasons : 
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(i)  Familiarity  with  care  and  operation  by  the  different  classes 
of  labor  whose  duties  are  in  toniicction  with  its  use. 

(2)  Simplicity  of  design  and  suhsl.mtial  in  construction;  the 
operating  parts  being  better  protected  from  disarrangement  or 
breakage. 

(3)  A  more  accurate  rcgui;ition  of  the  amount  of  oil  applied 
10  the  vaKes  and  cylinders  under  the  varying  conditions  of 
service  performed  by  the  lucopioti\e  at  diffirent  speeds  and  points 
of  cut-olf. 

(4)  Because  of  less  complication  in  construction  and  attach- 
ments, a  corresponding  less  expense  of   maintenance. 

The  more  general  custom  of  delivering  the  oil  to  the  steam 
chest  or  valve  chamber  is  open  to  question,  and  there  has  been 
some  very  conclusive  evidence  submitted  favoring  the  delivery 
of  the  oil  into  the  steam  at  a  point  where  it  may  become  highly 
attenuated  and   intermingled  with  the  steam. 

1  he  presumed  efl'ect  of  extreme  temperatures,  due  to  high 
pressure  and  superlieat  upon  tlie  oil,  has  been  an  objection  to 
delivering  the  oil  in  the  steam  before  it  reaches  the  cylinder 
saddle.  Information  has  been  furnished  and  eonlirmed  by  the  ex- 
perience of  some  of  the  members,  thai  the  elViciency  of  a  prop- 
erly compoimded  mineral  cylinder  oil  is  not  seriously  impaired 
when  protected  by  the  steam. 

As  the  reports  on  this  particular  feature  of  the  subject  are 
indefinite,  the  conimittee  recommends  further  consideration  and 
experimentation. 

I'he  information  obtained  front  the.  members  who  have  had  the 
most  general  and  extended  experience  with  locomotives  using 
superlieated  steam  contirms  the  experience  and  opinion  of  the 
committee,  i.  e.,  that  the  same  reasons  advanced  for  the  endorse- 
ment of  the  hyjrostatic-feed  lubricator  on  locomotives  using  sat- 
urated  steam  apply  to  locomotives  using  superheated  steam. 

The  information  submitted  and  quoted  in  the  replies,  pertain- 
ing to  the  proper  location  and  number  of  oil  pipes  on  superheated 
locomotives,  is  of  much  value.  The  experience  tluis  far  is  not 
sufficiently  conclusive  to  justify  a  decisive  recommendation  at 
this  time. 

We  would,  however,  particularly  recommend  that  liberal  open- 
ings be  given  to  drifting  valves,  and  attention  to  their  proper 
manipulation,  that  the  temperature  of  the  cylinders  may  be 
promptly  reduced  within  the  lubricating  possibilities  of  tlie  oil 
when  exposed  to  tlie  atmosphere. 

The  problem  of  satisfactorily  lubricating  the  Mallet  compound 
locomotive  is  still  in  process  of  solution.  At  present  it  seems 
essential  to  pipe  independently  to  the  high  and  low  pressure 
cylinders.  However,  the  committee  has  been  advised  that  there 
has  been  some  experience,  with  satisfactory  results,  by  eliminat- 
ing the  pipes  to  the  low-pressure  valves  and  cylinder,  substitut- 
mg  an  au.xiliary  oil  pipe  to  the  receiver  with  the  high-pressure 
steam  connection.  'Ihis  carries  sufficient  oii  over  to  the  low- 
pressure  cylinders  to  insure  good  service. 

Increased  efficiency  and  reduced  expense  of  operation  confronts 
the  mechanical  departments  of  our  railways  to  a  greater  extent 
than   ever   before. 

Discussion. — There  was  practically  no  discussion  accorded 
this  paper.  George  L.  Fowler  said  that  the  Long  Island  Rail- 
road has  been  experimenting  for  the  last  six  or  eight  months 
with  a  mechanical  lubricator  for  cylinders  in  wich  a  mixture 
of  oil  and  graphite  is  pumped  into  the  cylinder,  operated  me- 
chanically, and  after  a  run  of  about  two  hundred  miles  the 
faces  of  the  steam  chests,  valves  and  cylinders  become  coated 
with  the  film  of  graphite,  and  the  operation  has  been  found 
very   successful   and  satisfactory. 

E.  A.  Miller  (N.  Y.  C.  &  St.  L.)  finds  that  very  good  results 
can  be  obtained  by  applying  the  graphite  at  tlie  commencement 
of  each  trip  to  a  cup,  separate  from  the  lubricator,  and  applying 
this  graphite  cv.p  to  the  steam  chests  in  addition  to  the  regu- 
lar lubricator. 

George  A.  Hancock  (St.  L.  &  S.  F.)  said  that  his  road  had 
50  engines  with  the  steam  temperature  about  S3S  to  56s 
degrees,  and  that  the  mechanically  operated  lubricator  had 
proved  unsatisfactory.  Instead  of  admitting  oil  directly  through 
the  cylinder  and  valve,  Mr.  Hancock  said  tliat  the  practice  now 
being  followed  on  the  'Frisco  is  to  connect  the  oil  pipes  direct 
to  the  steam  passage.  This  in  connection  with  a  small  amount 
of  graphite  gives  satisfactory  service.  He  added  that  the  oil 
allowance  was  one  pint  of  valve  oil  for  every  forty  miles  on 
freight  service,  and  one  pint  for  every  sixty  miles  on  pas- 
senger service. . 


CONSOLIDATION 


the  consolidation  of  the  two  associations.    The  motion  of  H.  T. 
Bentley  that  the  committee  be  continued  was  carried. 


REPORT  OF  COMMITTEE  ON  MAIN  AND  SIDE  RODS 

Coniiiiitlee :— W.     !■'.    Keisel,    Jr.,    chair, nan;     II.    Barlletl,   G. 
l..iiua,   11.  li.  Hunt,   W.   li.   iJunham. 


D.  F.  Crawford,  chairman,  reported   that   the   committee   had 
investigated  and   found  there  were  no  legal  reasons  to  prevent 


1  he  following  is  submitted  as  a  progress  report,  with  the 
request  thai  every  member  of  the  Association  send  the  commit- 
tee criticisms  or  suggestions  for  modifications  before  February 
1,  1912.  The  data  already  furnished  by  the  members  form  a  very 
interesting  study.  The  lirst  part  of  the  subject  relates  to  kind 
of  material  in  rods.  There  is  very  little  difference  in  the  steel 
for  rods,  and  open-hearth  steel  having  an  ultimate  tensile 
strength  of  80,000  pounds  per  square  inch  is  used  by  all  rail- 
roads. There  is  some  variation  in  the  chemistry.  Special  alloy 
and  heat-treated  steels  have  been  considered  and  put  in  service, 
but,  to  date,  information  relating  to  such  steels  in  rods  is  too 
meager  to  justify  recommending  their  use.  The  second  part  of 
the  subject  relates  to  specifying  formulx  for  checking  up  sizes 
and  designs  of  main  and  side  rods. 

1.  Main  Rous. — The  rod  bodies  are  subject  to  the  following 
strains : 

First :  Tension  and  compression,  due  to  piston  pressure  and 
inertia  of  reciprocating  weights. 

Second:  Bending,  caused  by  centrifugal  force  acting  verti- 
cally. 

Stresses  from  compression  are  always  more  than  from  tension. 

Reciprocating  parts  are  made  as  light  as  possible,  and  stresses 
due  to  inertia  of  reciprocating  w'eights  are  usually  less  than 
those  created  by  cylinder  pressure.  Furthermore,  when  drifting, 
the  amount  of  retardation,  due  to  vacuum  and  compression  in 
the  cylinder,  will,  to  some  extent,  balance  the  inertia  strains.  If 
for  passenger  and  high-speed  freight  locomotives  the  maximum 
piston  pressure  is  less  than  the  product  of  the  reciprocating 
weights  by  four  times  the  crank  length  in  inches  (P  <  4rW) 
the  latter  value  (4rVV)  should  be  used  in  place  of  maximum  pis- 
ton pressure.  For  slow  freight  and  shifting  engines,  such  sub- 
stitution is  not  necessary.  From  the  above  it  will  be  noted  that 
the  calculations  may  be  confined  to  a  consideration  of  rod  body 
as  a  strut,  with  load  equal  to  the  piston  pressure,  or  its  substi- 
tute, and  as  a  beam  subject  to  bending  on  account  of  whip  ac- 
tion at  high  speeds. 

2.  Side  Rods. — The  rod  bodies  are  subject,  first,  to  tension  or 
compression  arising  either  from  a  part  of  the  piston  pressure 
transferred  through  main  crank  pin,  or  from  a  requirement  for 
the  rod  to  slide  one  or  more  of  the  driving  wheels,  and  second, 
to  bending  caused  by  centrifugal  force  acting  vertically.  When 
all  drivers  are  not  of  exactly  the  same  diameter,  and  when  the 
locomotive  is  passing  over  curves,  the  side  rods  must  slide  driv- 
ers. The  limit  of  the  force  to  slide  drivers  is  governed  by  the 
coefficient  of  friction  between  wheels  and  rail.  The  commonly 
accepted  coefficient  of  friction  when  calculating  tractive  power, 
is  .25,  or  less.  For  our  purpose  it  should  be  somewhat  higher, 
to  be  on  the  safe  side.  A  number  of  builders  and  roads  use  the 
coefficient  ..•?,  which  fully  meets  the  requirements. 

For  starting,  we  assume  that  each  rod  must  be  capable  of  slid- 
ing the  l^airs  of  drivers  to  which  it  imparts  rotation,  but  when 
running  at  speed  it  must  slide  the  drivers  on  one  side  only. 
Therefore,  the  value  P  in  Professor  Lanza's  formula  would  be 
VVR 

P  =  for  starting. 

\\R 

P  =  for  running  at  speed,  in  which 

2r 

W=Weight  on  pairs  of  drivers  receiving  rotation  from  the 
rod. 

R^Radius  of  wheel. 

r=Radius  of  crank. 

As  stated  at  the  beginning,  most  roads  base  calculations  of 
rods  on  a  speed  of  336  revolutions  per  minute.  This  is  high 
for  some  engines,  such  as  Mallet  compounds,  and  low  for  fast 
passenger  engines,  some  of  which  now  reach  a  greater  speed,  and 
the  tendency  is  to  achieve  still  greater  speed.  The  use  of  375 
revolutions  per  minute,  for  fast  freight  engines  and  passenger 
engines,  and  420  revolutions  per  minute  for  fast  passenger  en- 
gines would  be  sufficiently  high  for  ordinary  locomotives.  For 
Mallet  compounds,  and  other  very  slow  locomotives,  a  special 
figure  may  be  taken. 

3.  Rods  as  Struts. — Main  rods  are  almost  invariably  made 
taper,  and  the  section,  if  fluted,  may  vary  in  thickness  of  flange, 
heisht  of  web,  thickness  of  web,  or  a  combination  of  two,  or  all 
three.  The  taper  is  never  of  such  amount  that  the  results  are 
appreciably  affected  if  calculations  are  based  on  the  section  at 
the  center,  the  same  as  for  rods  having  a  uniform  cross-section. 
Good  practice  indicates  that  this  center  area  for  all  rods  should 
not  be  less  than  maximum  assumed  end  load  divided  by  10,000 
pounds.  Merriman's  Rational  Formula  for  columns  (see  Kent's 
Pocket  Book)   is: 
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C= 


in   which 


iiB     L= 


B=Unit  load. 

C=Ma.\imuni  compression  unit  stress. 

L=:Length  of  coUmin. 

r=Least  radius  of  gyration. 

E^Coefficient  of  elasticity. 

n=l  for  both  ends,  round. 

x\=y^  for  both  ends,  fixed  or  flat. 

]f  we  have  a  unit  stress  of  10,000  pounds  per  square  inch,  the 
value  of  length  divided  by  least  radius  of  gyration  (L-^r)  must 
not  e.xceed  eighty  (80)  for  neutral  axis  vertical  or  parallel  with 
side  of  rod,  and  not  more  than  one  hundred  and  sixty  (160) 
for  neutral  axis  horizontal.  For  these  values  the  maximum 
compression  unit  stress  is  12,710  pounds  per  square  inch,  or 
slishtly  within  the  assumed  figure  for  maximum  allowable  stress 
of  one-sixth  of  the  ultimate  tensile  strength. 

With  neutral  axis  vertical  for  rods  having  rectangular  section 
r  =  b  V~i2  ("b"  being  the  depth  of  section).  Substituting  this 
in  L-f  r=8o,  we  get  L=23b.  Therefore,  if  the  length  from  cen- 
ter to  center  of  pin  is  less  than  twenty-three  (23)  times  the 
depth  of  a  rectangular  rod,  the  value  L-^r  is  less  than  80. 
Similarly  with  neutral  axis  horizontal  r  =  a  -^  V  12  ("a"  bemg 
width  of  rod)  and  the  value  L  -^  r  is  less  than  one  hundred  and 
sixty  (160)  when  L  is  less  than  foity-six  (46)  times  the  width 
of  section. 

4.  Offset  Rods. — A  number  of  the  rods  are  offset,  that  is,  the 
vertical  center  line  of  the  bearings  at  the  end  do  not  lie  in 
the  same  plane,  or  in  the  plane  of  the  center  line  of  rod  body. 
The  greatest  offset  given  is  i  13-16  inches.  This  creates  a  bend- 
ing strain  and  increases  the  stress  in  the  rod  body.  The  added 
stress  from  this  source  is  equal  to  the  product  of  the  maximum 
end  load  and  the  offset,  divided  by  the  section  modulus  with  axis 
vertical,  and  requires  a  correspondingly  larger  section  modulus. 

5.  Side  Rods  with  Knuckle  Joints.— Rods  for  three  and  four 
coupled  locomotives  must  be  provided  with  knuckle  joints.  The 
knuckle  joints  are  all  necessarily  flexible  vertically,  and  some  are 
flexible  horizontally  also.  When  the  drivers  on  one  side  are  not 
in  perfect  horizontal  alignment,  slight  bending  strains  occur,  m 
addition  to  the  compression  strains.  To  take  these  bendmg 
strains  into  consideration  would  complicate  the  formulK.  The 
end  pressures  on  the  rods  being  based  on  driver  weight  and  a 
coefficient  of  friction  greater  than  that  expected,  the  margin  in 
this  assumntion  is  sufficient  to  compensate  for  the  bending 
strains  arising  from  the  non-alignment  of  the  drivers  on  the  one 
hand,  and  the  deflection  of  the  rod  due  to  centrifugal  force, 
when  running  at  high  speed,  on  the  other  hand;  therefore,  both 
bending  strains  may  be  ignored  for  the  purpose  of  simplifying 
the  final  checking  formula?.  When  running  at  speed  the  centri- 
fugal force  from  the  short  rod  connected  to  the  extension  of  the 
long  rod  reduces  the  bending  strains  due  to  centrifugal  force  in 
the  long  rod.  As  the  extension  to  the  long  rod  is  short,  this 
effect  may  also  be  ignored  as  the  possible  reduction  in  weight 
of  long  rod  would  not  be  appreciable.  When  the  drivers,  due 
to  wear  between  hubs  and  boxes,  etc.,  are  not  in  vertical  align- 
ment, bending  strains  are  induced.  Knuckle  joints  are  at  times 
made  flexible  transversely,  in  addition  to  the  vertical  flexibility, 
for  the  purpose  of  eliminating  the  bending  strains.  For  locomo- 
tives on  which  a  large  amount  of  s'de  play  is  allowed  to  accu- 
mulate, this  transverse  flexibility  is  of  great  value,  to  avoid  rod 
failures.  When  the  knuckle  joints  are  flexible  in  both  directions, 
the  value  of  L-=-r,  for  the  short  rods,  should  be  one  hundred  and 
ten  (no),  instead  of  one  hundred  and  si.xty  (160),  given  in  No. 
3  (rods  as  struts).  ,-,         c  -c 

6  Bending  Strains  Due  to  Whipping,  at  High  Speed.— l-or 
main  rods  the  point  of  maximum  bending  strain  is  always  very 
close  to  six-tenths  of  the  length  from  crosshead  end.  This  state- 
ment is  based  on  the  examination  of  a  large  number  of  rod  de- 
signs The  section  at  this  point  may,  therefore,  be  taken  as  the 
governing  section.  For  side  rods  the  point  of  maximum  strain 
is  at  the  center.  ,     ,     ■ 

7.  Simplification  of  Formul.e.— As  accurate  calculations  are 
rather  lengthy,  and  must  necessarily  be  based  on  conditions  rep- 
resenting extremes,  simple  formula  giving  values  within  a  very 
small  per  cent,  of  those  obtained  by  the  more  accurate  method 
are  better  adapted  for  the  purpose  and  especially  useful  for 
checking  The  basis  for  bending  strains  at  speed  is  centrifugal 
force  (F).  If  G  represents  the  weight,  considered  in  pounds, 
and  r  represents  the  crank  radius,  in  inches,  then 

Centrifugal    force    =    aGr   3Gr   4Gr    sGr    for 

Number  of  revolutions  per  minute        265    325    375    420 

A  cubic  inch  of  steel  weighs  closely  .2833  pounds.     Both  main 

and   side  rods  may  be  considered  as  having  a  uniform   section, 

equivalent  to  the  governing  section   and  extending  from  pin  to 

pin      This  assumption   is   accurate   for  side   rods,   but   for  main 


rods  gives  stresses  at  high  speeds,  possibly  one  per  cent  higher 

than  those  found  by  the  accurate  method. 

If  A=;Governing  area  of  rod,  in  square  inches 

and  L^Rod  length,  center  to  center  of  pins,  in  inches, 

then  G=.2833  AL 

and  Gr=.2833  ALr. 

F"or  side  rods  the  bending  moment  M=.I25FL. 

The   formulae   for   bending   moment    (M)    for  main   roils  and 

side   rods,  at   the   assumed   speeds,  are  noted   in   the   following 

tabulati(m : 
Revolutions  per  minute      265  325  375  420 

"M"  for  main  rods.  .036AL-r  .ossAL'r  .073AL'r  .ogiAL'r 
'  M"  for  side  rods..  .o-iAL"r  .io6AL-r  .i42AUr  .177ALV 
From   the   above,   the   stress   due   to   whipping   action   may  be 

found  by  means  of  the  well-known  formula,  M-^5'j1/=Stress,  to 

which  the  stress  due  to  end  strains,  assumed  as  maxima,  must  be 

added.     The  sum  of  these  stresses  should  not  exceed  one-sixth 

of  the  ultimate  tensile  strength  of  the  steel. 


CHECKING    FORMULAE. 

All   measurements   are   given   in   inches  and  pounds. 

A  —  .Area  of  section   considered. 

a  ~  Width    of    section    considered. 

b  =  Depth  of  section  considered. 

Cj  ^  Max.    compression   unit   stress   for  transverse   bending. 

Ca=Max.   compression  unit   stress   for  vertical  bending. 

c^Cj  —  c    =   coefficients. 

d  =r  Cylinder   diameter. 

L  =  Length  of  rod  from  centre  to  centre   of  pins. 

M  =r  Bending  moment. 

P  —  Max.    compression    strain    acting    at    end    of    rod. 

p  ^  Max.  boiler  pressure. 

Q  =  Cylinder  pressure  =^  D.7854   d-   p. 

R  ~  Radius  of  driving  wheels. 

r  =z  Radius   of    crank. 

RG  —  Radius    of    gyration    of    section    —    axis    horizontal. 

rg  —  Radius  of  gyration  of  section  —  axis  vertical. 

S  —  Stress  —  and  where  used   in    formula  must  not  exceed   one-sixth   of 

ultimate   strength   of   the  steel. 
s  ~  .Amount  of  horizontal  offset  in  rod. 

SM  =  Section  modulus  of  section  considered  —  axis  horizontal. 
sm  =  Section   modulus  of  section   considered  —  axis  vertical, 
it-' =  Weight  on  pairs  of  drivers  actuated  through  rod  considered. 
Main  rod  area  must  not  be  less  than  P  -i-   10,000  lbs. 
For  main  rods  P  =  Q. 

0.3  WR 

For   side   rods  P  =  

r 
To  determine   C,  and   C      calculations   should  be   based   on   a   section  half 
wav  between   rod  pins. 

For  transverse  bending  in   rods  having  knuckle   pins  flexible   transversely 


Ci- 


PL« 


Foi 


675,000,000  A  rg^ 
all  other  rods 


PL» 


1,200,000,000  A  rg^ 
For  vertical  bending  in   all   rods 
P 


Cj- 


W 


300,000,000  A  RG^ 
Values  for  C,  and  C,  can   also  be   taken   from  tables   in   "Kent's   Pocket 
Book"  under  heading  "Merriman's  Rational  Formula  for  Columns. 

For 'rods  without  offset  the  larger  value   of  C,  and  C    should  be   taken 
equal   to   S.  pg 

For   rods  with   offset   the   larger  value   of   C    +  ano  Ca    should  be 

sm 
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Second^ 


AL»r 


■  +  c   P 


(-  +  -) 

\   A       s»i  / 


section    located    at    a    distance 
and   half  way   between    pins   for 


Rev.    Per   Min. 
Main   Rod 

Side   Rod 


The  calculations  .should  be  based  on 
0.6  L  from  crosshcad  pin  for  main  rod: 
side   rods. 

VALUES    OF    C    AND    C 

265  S2.'> 

C=  0.036  0.055 

C,=  0.600  0.500 

C=  0.071  O.IOG 

C,=  0.500  0.600 

The    coefficients    selected    should    correspond 
of   revolutions   per   minute    which   the   locomotive   can   make 

If    this   cannot    be    dclerniined,    use 
420  R.l'.M.   for   high   speed  passenger  locomotives. 
355  R.P.M.    for    passenger   and   high   speed   freight   locomotives. 
325  R.P.M.   for   all   other    locomotives. 

Very  simple   rules  for   rods,   without  offset,  and  having  bodies 
angular   section,    based   on    the   above    theory,    follow. 
First- 
Stress  is  less   than    one-sixth   of   ultimate  strength   of  the  steel 


practice,  and  to  advise  the  committee,  particularly  whether  they 
coiifidcr  the  stresses  allowed  in  the  report  as  checking  stresses 
are  too  high. 


375 
0.073 
0.400 
0.142 
0.500 
with    the    highest    nmnber 


420 
O.OBl 
0.300 

0.177 
O.-'iOO 


ith   rcct- 


less  than   40   "a"  or  23   "b"  and  if  "A"  is  more  than  "P" 
eighth    of   ultimate   strength    of   the    steel. 
Second — ■ 

L=r  P 

S  =  C, 1-  C,— 

b  A 

VALUES     OF     r„     AND     Cj 

205  325  375 

r3=   0.22  0.33  0.44 

C,=  0.50  0.50  0.40 

Cj=:  0.43  0.04  0.85 

C,^  0.50  0.00  0.50 


if  "L"    is 
divided  by  one- 


Rev.  Per  Min 
Main   Rod 

Side    Rod 


420 
0.55 
0.30 
l.Ofi 
0.50 


DESIGN  CONSTRUCTION  AND  INSPECTION   OF  LOCO- 
MOTIVE  BOILERS 


The  allowable  stresses  for  the  various  sections  of  rod  ends  arc  given 
in  connection  with  the  diagrams  ^bovc,  except  where  thickness  of  sec- 
tion is  indicated  by  the  letter  "b."  The  figures  denote  maximum  stress 
allowed  inider  end  load  "P."  If  the  miniminn  areas  of  the  two  members 
difler.    take    double    the    lesser    area    for   *'A." 

The   mininnun  area  at   points  indicated  by   letter  "b"  should  be — 

PX 

For  main   rods —     A  = 

30,000  b 
PX 

For  side  rods —     A  =: 

60,000  b 
In   which   "X"   is   the   average  diameter   of  eye   or  average  spread  of  jaw 
members. 

Discussion. — This  report  was  most  appreciatively  received  by 
the  members,  and  much  valuable  experience  followed  in  the  dis- 
cussion. The  most  interesting  features  of  the  latter  were  in 
regard  to  the  relative  merits,  or  immunity  from  breakage  of  I 
section  and  rectangular  section  rods,  and  the  practicability  of 
forging  fluted  rods. 

In  this  latter  connection  F.  F.  Gaines  (C.  of  Ga.)  said  that 
he  is  developing  a  scheme  to  remedy  the  difficulty  suggested  by 
H.  T.  Bentley  (C.  &  N.  W.)  of  being  obliged  to  mill  out  the 
very  best  part  of  a  new  rod  to  obtain  the  channel.  Mr.  Gaines 
explained  that  he  has  a  forging  press,  a  veiy  slow  action  hy- 
draulic machine,  which  works  the  metal  to  the  center  and  ex- 
pected to  obtain  very  satisfactory  rods  by  its  use. 

J.  A.  McRae  (M.  C.)  said  that  he  had  discarded  1  section 
rods  for  all  low  speed  engines,  such  as  those  engaged  in  freight 
service,  the  practice  being  to  smooth  forge  them.  This  accom- 
plishes the  purpose  of  not  cutting  out  the  good  metal,  and  the 
speaker  added  that  they  have  obtained  very  good  results  from 
rectangular    forged    rods. 

President  C.  E.  Fuller  mentioned  that  the  question  of 
forged  fluted  rods  is  a  very  old  one,  it  being  done  with  light 
engines  when  he  was  connected  with  the  Central  Vermont  Rail- 
road in  189J.  A  large  number  of  its  engines  were  equipped 
with  fluted  rods,  forged  without  any  machinery  other  than  the 
bush  centers.  The  results  were  excellent,  but  whether  they 
would  carry  out  with  the  heavier  type  is  a  question,  as  the  rod 
is  now  so  much  heavier  and  larger  that  it  would  make  quite 
heavy  forging. 

D.  R.  MacBain  (L.  S.  &  M.  S.)  said  that  after  considerable 
experience  on  the  New  York  Central  lines  with  the  various 
types  of  rods,  fluted  and  otherwise,  the  conclusion  has  been 
practically  reached  that  for  all  slow  speed  engines  the  rectangu- 
lar section  is  by  far  the  best  proposition. 

R.  Patterson  (G.  T.)  .stated  that  a  great  deal  of  trouble  had 
been  in  evidence  on  his  road  with  touted  rods  breaking,  and  the 
rectangular  rod  was  substituted.  He  is  confident  that  the  latter 
will   give  much  better  service. 

Mr.  Kiesel  in  closing  the  discussion  requested  the  various 
members  of  the  association  to  let  the  committee  hear  from 
them  by  Feb.  12,  after  they  have  had  a  chance  to  look  the 
report   over   more   thoroughly   and   compare    it   with    their   own 


Mr.   Scley   reported    for   the   committee   as   follows : 

ihe  committee  is  unable  to  present  a  written  report  on  ac- 
count of  late  date  of  promulgation  by  the  commission  of  the 
boiler   inspection   rules. 

Last  year,  due  to  legislation  in  Congress,  it  was  thought  wise 
for  the  association  to  put  itself  on  record,  so  far  as  it  could 
out  of  convention,  in  regard  to  getting  out  a  set  of  rules  cov- 
ering minimum  requirements  of  boiler  inspection.  'I  he  com- 
mittee met  and  got  out  such  a  set  of  rules,  and  sent  them  out 
in  a  circular  dated  September  8,  1910.  Theic  rules  were  sub- 
mitted to  the  membership.  They  concluded  with  a  request  for 
an  inlormal  liallot  to  get  the  mind  of  the  Association,  and  they 
were  carried  practically  unanimously,  the  negative  votes  being 
insignificant  in  number.  These  rules  were  brought  to  the  no- 
tice of  those  handling  the  legislation,  and,  after  the  law  had 
been  passed  the  railways  were  invited  by  the  chief  boiler  in- 
spector to  send  representatives  to  a  conference  at  Washington 
to  discuss  the  matter  of  the  rules,  and  a  Conference  Committee 
of  mechanical  officers — appointed  as  a  sub-committee  of  the  Spe- 
cial Committee  on  Relations  of  Railway  Operation  to  Legisla- 
tion— discussed  the  matter  with  the  inspectors  and  the  repre- 
sentatives of  the  eiuployees,  arriving  at  a  set  of  rules  with 
which  you  are  probably  familiar  through  Huhctin  No.  17  of  the 
Special  Committee,  those  rules  were  revised  and  finally  acted 
upon  at  a  hearing  before  the  Interstate  Cominerce  Commission 
on  May  29,  and  were  issued,  with  the  ruling  of  the  Commis- 
sion, under  date  of  June  2,  191 1,  and  they  have  been  distributed 
to  the  railways. 

This  ruling  of  the  Commission  and  tlic  rules  which  have  been 
materially  changed  from  those  in  the  above-mentioned  Bulletin, 
No.   17,   are  given  as   follows: 

\Vhereas  the  fifth  .".ection  of  the  act  of  Congress  approved  February  17, 
1911,  entitled  "An  act  I0  promote  the  safety  of  employees  and  travelers 
upcn  railroads  by  compelling  common  carriers  engaged  in  interstate  com- 
merce to  equifi  their  locomotives  with  safe  and  suitable  boilers  3nd  appur- 
tenances thereto,"  provides,  among  other  thing;,  *'that  each  carrier  subject 
to  this  act  shall  file  its  rules  and  instructions  for  the  inspection  of  locomo- 
tive boilers  with  the  chief  inspector  within  three  months  after  tiie  approval 
of  this  act,  and  after  hearing  and  approval  by  the  Interstate  Commerce 
Commission,  such  rules  and  in.structions,  with  such  modifications  as  the 
commission  requires,  shall  become  obligatory  upon  such  carrier:  Provided, 
Iwwcz'cr,  That  if  any  carrier  subject  to  this  act  shall  fail  to  file  its  rules 
and  instructions  the  chief  inspector  shall  prepare  rules  and  instructions  not 
inconsistent  herewith  for  the  inspection  of  locomotive  boilers,  to  be  ob- 
served by  such  carrier;  which  rules  and  instructions  being  approved  by  the 
Interstate  Commerce  Commission,  and  a  copy  thereof  being  served  on  the 
president,  general  manager,  or  general  superintendent  of  ouch  carrier,  shall 
be  obligatory  and  a  violation  thereof  punished  as  hereinafter  provided," 
and 

\A'hereas  at  the  expiration  of  the  period  of  three  months  after  the 
approval  of  said  act  many  of  the  common  carriers  subject  to  the  pro- 
visions thereof  had  failed  to  file  their  rules  and  instructions  tor  the  in- 
spection  of  locomotive  boilers  with  the  chief  inspector;   and 

Whereas  the  chief  inspector  thereupon  proceeded  to  prepare  for  submis- 
sion to  the  Interstate  Commerce  Commission  for  its  approval  rules  and 
instructions  for  the  inspection  and  testing  of  locomotive  boilers  and  their 
appurtenances  for  such  carriers  so   failing  to   fde  the   same;   and 

Whereas  upon  due  notice  there  came  on  a  hearing  before  the  Interstate 
Cominerce  Commission  in  the  matter  of  the  approval  and  establishment  of 
the  rules  and  instructions  prepared  by  the  said  chief  inspector,  on  the 
29th   d.iy  of  May,   1911;   and 

Whereas  such  carriers  as  had  filed  their  rules  and  instructions  for  the 
inspection  and  testing  of  locomotive  boilers  and  their  appurtenances  with 
the  chief  inspector  within  three  months  after  the  passage  of  said  act  asked, 
through  their  representatives  at  said  hearing,  that  such  of  said  rules  and 
instructions  which  did  not  fulfill  the  requirements  of  the  proposed  rules 
and  instructions  prepared  by  the  chief  inspector  be  modified  to_  the  extent 
necessary  to  conform  thereto,  and  that  such  of  said  rules  and  instructions 
as  prescribed  a  higher  standard  than  that  required  by  the  rules  and  instruc- 
tions prepared  by  the  chief  inspector  be  regarded  as  withdrawn  from 
consideration,  and  joined  in  a  request  that  such  rules  and  regulations  as 
had  been  prepared  by  the  chief  inspector  and  approved  by  the  Interstate 
Commerce  Commission  be  established  with  uniformity  for  them  and  all 
other  carriers  subject  to  the  act;  and 

Whereas  at  the  hearing  aforesaid  the  rules  and  instructioiis  prepared 
hy  the  chief  inspector  were  submitted  to  the  Commission  for  its  approval 
and  all  parties  appearing  at  said  hearing  were  fully  heard  in  respect  to  the 
ni.ntters  involved,  and  said  proposed  rules  and  instructions  having  been 
fully  considered  bv  the  Commission; 

]t  is  ordered.  That  said  rules  and  instructions  for  the  inspection  and 
testing  nf  locomotive  boilers  and  their  appurtenances,  as  follows,  be.  and 
the  fame  are  hercbv.  approved,  and  from  and  after  the  1st  day  of  July. 
1911.  shall  be  observed  bv  each  and  every  common  carrier  subject  to  the 
i'rovi«lnns  of  the  art  of  Concress  aforesaid  as  the  minimum  requirements: 
Pro7idcd.  That  nothing  herein  contained  shall  he  construed  as  prohibiting 
anv  Carrie-  from  enforcing  additional  rules  and  instructions  not  incon- 
sistent with  the  foregoing,  tending  to  a  grea'er  degree  of  precaution  against 
acciflents:  .  . 

F/ii^t  to  he  removed. — .Ml  flues  of  boilers  in  service,  except  as  otherwise 
provided  shall  be  remov-d  at  least  once  "verv  three  years,  and  a  thorough 
examination  shall  be  made  of  the  entire  interior  of  the  boiler,  .^^>er  flues 
are  taken  nut  the  inside  of  the  boiler  must  have  the  scale  removed  and  be 
thoroughlv  clranrd.  This  period  for  the  removal  of  flues  may  be  extended 
upon    application    if    an    investigation    shows    that    conditions    warrant    it. 

Method  of  tr.iliiicj  ripid  holts. — The  inspector  must  tan  each  holt  and 
determine   the  broken  bolts  from   the   sound  or  the  vibration  of  the   sheet. 
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If  stay-bolt  tests  are  made  when  the  boiler  is  filled  with  water,  there 
must  be  not  less  than  50  pounds'  pressure  on  the  boiler.  Should  the  boiler 
not  be  under  pressure,  the  test  may  be  made  after  draining  all  water  from 
the  boiler,  in  which  case  the  vibration  of  the  sheet  will  indicate  any 
unsoundness.     The  latter  test  is  preferable. 

Flue  flugs. — Flue  plugs  must  be  provided  with  a  hole  through  the  center 
not  less  than  three-fourths  inch  in  diameter.  When  one  or  more  tubes 
are  plugged  at  both  ends  the  plugs  must  be  tied  together  by  means  of  a 
rod  not  less  than  five-eighths  inch  in  diameter.  Flue  plugs  must  be  re- 
moved and  flues  repaired  at  the  first  point  where  such  repairs  can  properlj 
be  made.  .       ,  ,         ,      ,        . 

Lcal/s  under  laaging.—lf  a  serious  leak  develops  under  the  lagging,  an 
examination  must' be  made  and  the  leak  located.  If  the  leak  is  lound  to 
be  due  to  a  ..-lack  in  the  sh?ll  or  to  any  other  defect  which  may  reduce 
safety,  the  boiler  must  be  taken  out  of  service  at  once,  thoroughly  i-e;jaired, 
and  reported  to  be  in  satisfactory  condition  before  it  is  returned  to  service. 

The  order  is  pretty  clear.  Without  having  had  any  legal  ad- 
vice in  the  matter  1  will  say  that  as  I  understand  it  the  rail- 
ways that  have  tiled  rules  have  withdrawn  them,  and  all  the 
raiiwavs  in  the  country  will  work  under  the  set  of  rules  which 
are  attached  to  the  order.  In  our  own  case  we  will  make  these 
rules  supplement  the  rules  of  the  railways  for  a  reason  which 
will  appear  later.  The  changes  in  the  rules  which  are  issued 
with  the  order,  as  compared  with  those  which  were  handed  to 
the  Commission  at  tlie  hearing,  are  in  the  arrangement  of  the 
rules  in  regard  to  the  numbering  of  them;  there  are  two  minor 
changes  in  the  wording,  and  one  change  in  the  arrangement,  the 
Accident  Report  Rule  being  moved  from  its  location  in  the  for- 
mer set  of  rules.     None  of  these  are,  I  believe,  objectionable. 

The  order  of  the  Commission  inchides  copies  of  the  report 
forms.  It  is  desired  that  the  railways  print  their  copies  of  the 
monthly  and  annual  reports  of  the  identical  size  and  the  same 
arrangement  as  in  the  samples  in  order  to  have  a  similarity  ot 
reports  for  convenience  of  filing.  Tliere  is  no  size  given  for 
the  Quarterly  Inspection  Report  or  Cab  Card.  A  number  of 
us,  however,' are  of  the  opinion  that  it  is  desirable  to  print  it 
half  the  size  of  the  other  standard  reports,  which  are  6  in.  x 
9  in.,  and  half  of  that  would  be  4%  in.  x  6  in.  Some  of  our 
Chicago  roads  are  working  towards  a  standard  card  holder,  so 
as  to  get  it  a  matter  of  commercial  manufacture  in  large  quan- 
tities and  at  cheaper  prices.  The  report  also  includes  a  Speci- 
fication Card  for  locomotives,  which  will  keep  our  mechanical 
engineers  busy  figuring  out  the  dimensions  and  the  strengths 
of  present  locomotives.  The  order  concludes  with  a  copy  of 
the  law. 

Rule  12  reads  as  follows:  "Any  boiler  developing  cracks  in 
the  barrel  shall  be  taken  out  of  service  at  once,  thoroughly  re- 
paired, and  reported  to  be  in  satisfactory  condition  before  it  is 
returned   to   service." 

As  I  would  interpret  that  rule :  These  reports  are  our  own, 
and  we  are  not  required  to  report  repairs  to  the  inspectors. 

Tesing  Boilers:  Rule  17  to  20.  These  rules  cover  the  annual 
test,  and  there  are  a  great  many  items  in  the  report  wliich  have 
to  be  filled  in. 

The  monthly  and  the  annual  forms  of  reports  have  diagrams 
on  their  backs  for  filling  in  as  to  defective  stay-bolts,  but  these 
are  only  tlic  bolts  which  are  allowed  to  nm ;  therefore,  any 
railway  which  desires  to  have  a  complete  iccord  of  its  stay- 
bolts  will  have  to  maintain  its  present  boiler  inspection  forms, 
provided  such  forms  carry  with  them  diagrams  of  the  broken 
stay-bolts.  In  our  own  case  we  will  retain  our  Rock  Island 
form  and  do  our  work  just  the  same  as  we  have  heretofore,  sup- 
plementing  it   with   the   government   requireinents. 

Discu.^sioii. — It  was  very  clear  that  this  important  Federal 
law  is  expected  to  result  in  considerable  embarrassment  to 
many  of  the  railroads  before  a  smooth  and  satisfactory  work- 
ing has  been  attained  wherein  all  of  the  provisions  n'.ay  be 
carried  out  without  delaying  the  handling  of  power.  Many 
of  the  disputed  points,  however,  were  cleared  up  by  Mr.  Seley 
in  closing  the  discussion. 

D.  F.  Crawford  (Penn)  said  that  everything  possible  should 
be  done  in  good  faith  to  co-operate  and  assist  the  Federal  and 
the  State  inspectors.  He  feels  that  it  is  jossible  to  do  a  great 
deal  with  the  gentlemen  on  the  various  State  commissions  to 
get  them  to  adopt  and  use  a  Federal  quarterly  inspection  card 
as  covering  the  whole  situation,  the  reports  to  be  sent  to  the 
commission  as  may  be  decided  by  the  various  legal  departments. 
Mr.  Crawford  added  that  inasmuch  as  the  Federal  Inspection 
Rules  become  effective  July  i,  time  doei  not  permit  to  refer 
the  question  of  the  size  of  the  cab  cards  to  the  Committee  on 
Standards,  and  moved  that  the  association  adopt  as  recom- 
mended practice  the  size  3  in.  by  5  in.,  the  library  card  size 
which  will  enable  a  copy  to  be  kept,  if  desiied,  in  the  regular 
card  catalogue  file,  which  motion  was  put  and  carried. 

R.  D.  Smith  (B.  &  A.)  mentioned  that  no  particular  trouble 
has  been  e.Kperienced  on  his  road  in  carrying  out  this,  law, 
■which  is  practically  that  of  New  York  State  under  which  he  is 
operating,  saying  in  part : 


As  I  read  this  law,  we  will  be  obliged  to  have  the  certificates 
in  the  cab  under  glass,  the  same  way  that  we  now  carry  the 
certificate  of  the  New  York  State  inspection.  It  would  seem 
to  me,  and  I  hope  that  some  time  action  will  be  taken  by  this 
Association  to  that  end,  that  it  would  be  a  good  thing  in  some 
way  to  have  the  federal  laws  supersede  the  state  laws.  Our 
roundhouse  clerks  are  notaries  public  and  the  inspectors  go  be- 
fore them  and  make  out  their  inspection  reports,  and  they  are 
sworn  to  and  forwarded  in  the  regular  way.  This  is  not  done 
at  one  time,  but  it  is  a  continuous  performance.  It  goes  on 
daily,  and  it  goes  on  at  night  as  well  as  in  the  day  time.  In 
engine  houses  where  we  have  a  large  number  of  engines  the 
night  c'.erks  are  notaries  as  well  as  the  day  clerks.  The  copy 
of  the  law  did  not  reach  my  desk  until  just  as  I  was  leaving 
the  office,  and  I  am  not  familiar  with  the  time  which  we  are 
to  he  given  to  fill  out  the  specification  cards  for  boilers.  Of 
course,  those  of  us  who  have  had  engines  running  in  the  State 
of  New  York  can  get  copies  of  those  specification  cards,  which 
will  make  very  much  less  work  than  stated  by  Mr.  Seley  is 
necessary,  but  I  do  know  how  much  time  we  have  in  which 
to  file  these  cards. 

The  report  was  also  discussed  by  Messrs.  Haig  (A.  T.  &  S. 
F.),  Enright  (D.  &  R.  G.),  E.  A.  Miller  (N.  Y.  C.  &  St.  L.), 
and  other  members,  which  brought  out  a  clearer  understanding 
of   the   requirements. 


MINIMUM  REQUIREMENTS  FOR  HEADLIGHTS 


The  committee  has  gotten  together  considerable  informa- 
tion on  this  subject  from  railways  and  also  a  great  deal  of 
data  concerning  tests  on  various  headlights  made  at  Purdue 
University,  and  some  tests  of  a  number  of  headlights  which 
were  made  at  the  United  States  Bureau  of  Standards.  This 
data  is  rather  conflicting,  and  the  committee  would  ask  to 
be  continued  for  another  year,  hoping  at  that  time  to  submit 
a   full   report  to  tlie  convention.     The  request  was  granted. 


REVISION  OF  STANDARDS 


Com.mitee : — T.  \\'.  Demarest,  J.  D.  Harris,  H.  T.  Bentley. 
[No   report   was  presented  by   this  committee.] 


SAFETY   VALVES 


The  report  of  tliis  committee   was   received   too   late    for   ap- 
proval and  will  be  presented  next  year. 


ADVISORY-TECHNICAL 


Committee — G.  W.  Widen,  chairman;  A.  \V.  Gibbs  and  W. 
A.  Nettleton. 

A  progress  report  was  made  by  the  chairman,  who  stated  that 
many  subjects  were  under  consideration  and  that  a  report 
would  be  made  on  them  ne.xt  year. 

[.\bstracts  of  reports  and  discussion  on  the  following  sub- 
jects will  appear  in  the  August  issue:  Smoke  Preventing  De- 
vices for  Firing  Up  Locomotives  at  Terminals ;  Flange  Lubri- 
cation;  Best  Method  of  Treating  Water:  Best  Construction  of 
Locomotive  Frames;  Piston  and  Crossheads,  and  Steel  Tires. 
— Ed.I 


Railways  of  the  World  in  1909. — The  Arcliiv  fiir  Eiscn- 
haliiiwcscn  has  issued  its  regular  yearly  railway  staiistical  state- 
ment covering  the  railways  of  the  w-orld.  Its  latest  figures  are 
for  the  year  19C9  and  show  the  mileage  of  North  America  to  be 
277,015  miles,  Europe  20j),904  miles,  Asia  61,800  miles,  South 
America  42,329  miles,  Africa  20,809  miles  and  .Australia  18,849 
miles.  This  indicates  that  more  than  one-half  the  total  railway 
mileage  of  the  world  is  found  in  North  and  South  America, 
North  America  alone  having  over  10,000  miles  more  than  Europe 
and  Asia  combined,  notwithstanding  the  fact  that  the  latter  con- 
tinents have  1,250  million  inhabitants  as  against  115  million  in 
North   America. 

An  .\larm  for  Hot  Bearings  consists  of  a  small  tube  and 
bulb  containing  mercury  so  arranged  that  rise  of  the  mercury 
due  to  temperature  closes  an  electric  circuit  and  rings  a  bell. 
The  apparatus  is  attached  to  the  hearing  in  a  box  2  in.  square. 
When  several  bearings  are  connected  an  ordinary  electric-bell 
indicator  can  be  used  to  show  which  is  becoming  hot. 


Master  Car  Builders'  Association 


FOKTY-FIFTH    AnNUAI.    CoNVF.NTION. 


ABSTRACTS    OF    THE    REPORTS    OF    THE    STANDING    AND  SI'l  ITAl.  ( (JMl^TTEES  AND  OF  THE  DISCISSION 
lllERlloN    AS    WELL   AS    THE    ACTION    TAKEN    IN    EACH    CASE. 


The  president,  T.  H.  Curtis,  superintendent  of  motive  power 
of  the  Louisville  &  Xashville  Railway,  opened  the  45th  annual 
meeting  of  the  Master  Car  Builders'  Association  on  Young's 
Million  Dollar  Pier  at  Atlantic  City,  June  19th,  191 1.  After 
prayer  by  the  Rev.  Dr.  Caldwell,  the  president  called  upon 
\\  illiam  McWood,  the  oldest  ex-president  of  the  association, 
who  presided  in   1887  to   1890,   to  address  the  meeting. 

Mr.  McW'ood  spoke  briefly,  following  which  the  president  de- 
livered his  address,  forcibly  drawing  attention  to  the  great  im- 
portance of  several  subjects  that  were  to  come  before  the 
association  at  this  meeting,  as  well  as  suggesting  other  fea- 
tures that  should  be  considered  in  the  near  future.  This  ad- 
dress in  part  is  given  below. 

Safety  Appliances. — The  past  year  has  been  a  very  eventful 
one  in  the  history  of  this  Association  and  we  have  before  us 
for  immediate  consideration  several  very  important  subjects. 
1  he  twenty-fourth  annual  report  of  the  Interstate  Commerce 
Commission  contains  a  report  of  the  chief  inspector,  J.  \V.  Wat- 
son, in  the  summary  of  which  it  is  shown  that  in  the  year 
ended  June  30,  1910,  nearly  a  half  million  freight  cars  were  in- 
spected and  a  little  over  5  per  cent,  were  found  to  be  defec- 
tive. \\'hen  comparing  these  figures  with  those  for  the  year 
ended  June  30,  1905,  in  which  about  one-fourth  of  a  million 
freight  cars  were  inspected  and  over  22  per  cent,  were  found 
to  be  defective,  we  have  the  comfort  of  knowing  that  an  im- 
provement was  made,  but  there  is  still  room  for  further  effort. 
The  comparative  classified  table  of  defective  safety  appliances 
on  freight  cars,  for  the  year  ended  June  30,  tgio,  as  to  couplers 
and  uncoupling  devices,  shows  over  5,000  defective  appliances. 
Over  1,500  of  these  defects  were  in  the  uncoupling  chains. 
These  could  have  been  practically  obviated  by  the  use  of  a 
first-class  chain  that  would  not  have  cost  over  15  cents.  Over 
2.000  more  of  the  defects  reported  could  have  been  righted 
within  an  average  of  one-half  hour's  time  for  each  defect,  and 
at  a  cost  of  not  over  50  cents  each.  Over  6,000  cases  of  defects 
were  reported  in  handholds,  ladders  and  sill-steps.  Of  this 
number,  over  600  were  for  missing  sill-steps  and  nearly  4.000 
for  missing  handholds.  These  omissions  arc  to  be  deeply  re- 
gretted. As  to  air  brakes,  over  16,000  cases  were  reported,  of 
which  over  6,000  were  for  brakes  cut-out  and  over  2.000  for 
cylinder  and  triple  valves  not  having  been  cleaned  within  the 
prescribed  time.  There  were  over  2,000  cases  of  release  rods 
missing.     These  rods  do  not  cost  over   10  cents  each. 

Of  the  16.000  defects  cited,  10,000  of  them  could  have  been 
repaired  by  detaining  the  car  from  service  only  a  half  day  at 
the  most,  and  these  repairs  would  have  required  only  labor  and 
they  would  not  have  required  the  services  of  large  shops  and 
machinery.  The  greater  portion  of  the  defects  mentioned  could 
have  been  obviated  by  greater  care  and  supervision,  and  this 
supervision  should  have  come  from  the  higher,  officers.  They 
should  have  known  that  the  car  men  were  properly  instructed 
and  drilled  in  regard  to  the  importance  of  properly  applying 
and  maintaining   safety  appliances. 

The  matter  of  proper  application  and  maintenance  of  safety 
appliances  is  of  great  importance.  On  July  I,  191 1.  the  United 
States  safety  appliance  standards  as  set  forth  in  the  order  of 
the  Interstate  Commerce  Commission  of  March,  igii.  will  be- 
come effective.  While  these  standards  may  not  be  looked  upon 
favorably  by  some,  they  are  the  result  of  many  conferences  and 
hard  work  by  a  committee  of  inspectors  for  the  Interstate  Com- 
merce Commission  and  the  general  committee  of  railways  on 
safety  appliance  standards,  composed  of  members  of  our  Asso- 
ciation, the  American  Railway  Association  and  others,  and  it  is 
to  be  hoped  that  every  effort  will  be  put  forth  on  the  part  of 
the  members  of  this  Association  to  familiarize  themselves  with 
these  standards  with  a  view  to  properly  applying  and  main- 
taining them.  And,  furthermore.  I  urge  you  to  co-operate  with 
the  Interstate  Commerce  Commission  representatives,  and  by 
this  co-operation  the  object  of  the  law  will  be  attained  and  uni- 
formity will  be  the  result,  as  well  as  good  feeling  between 
all  concerned.  One  result  of  the  enforcement  of  the  safety  ap- 
pliance law  will  be  the  bringing  into  use  of  common  standards 
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for  safety  appliances  for  all  classes  of  rolling  stock  equipment, 
regardless  of  the  ownership  of  the  equipment,  whether  it  be  a 
railway  company  or  a  private  car  line. 

M.  C.  B.  Standard  Coupler. — .A  common  standard  in  railway 
equipment,  which  is  being  interchanged,  is  a  necessity — it  is  the 
need  of  to-day.  To  further  protit  by  a  common  standard  for 
equipment  it  is  earnestly  recommended  that  the  Master  Car 
Builders'  Association  speedily  adopt  a  standard  M.  C.  B.  car 
coupler,  and  that  this  coupler  must  be  standard  in  all  of  its 
parts,  and  every  railway  to  use  it  only.  The  day  of  experi- 
menting with  car  couplers  is  past,  the  state  of  the  art  has 
reached  its  maturity.  A  common  standard  foi  a  car  coupler  will 
reduce  the  great  number  of  repair  parts  that  are  now^  required 
to  be  kept  in  stock  all  over  these  United  States  for  repairs  to 
the  great  number  of  different  styles  of  the  M.  C.  B.  car  coupler, 
which  is  now  a  standard  only  in  its  contour  lines.  In  brief,  the 
M.  C.  B.  coupler  of  to-day  is  standard  in  service,  but  inter- 
changeable only  as  a  whole,  as  the  various  makes  are  widely 
different  in  details  of  construction.  To  facilitate  the  prompt 
movement  of  traffic  and  also  raise  the  standard  of  efficiency 
and  reduce  the  cost  of  operation,  a  standard  M.  C.  B.  coupler 
is  a  very  present  need.  This  subject  of  a  standard  car  coupler 
was  earnestly  recommended  by  one  of  my  worthy  predecessors 
in  his  address   to  our  Association. 

Car  Wheels. — The  day  for  small  or  light  capacity  freight 
train  cars,  as  well  as  passenger  equipment  cars,  is  about  past. 
So-called  heavy  or  large  capacity  cars  are  now  being  built  ex- 
tensively, and  some  have  been  in  operation  for  a  long  time.  In 
some  cases  the  strains  and  stresses  are  possibly  exceeding  the 
limits  of  safety  for  certain  kinds  of  material  that  have  been 
heretofore  commonly  used.  As  a  citation  I  will  mention  car 
wheels.  The  steel  car  wheel  is  now  considered  by  some  large 
railway  companies  to  be  a  necessity.  I  will  not  comment  on  the 
steel  car  wheel  or  on  the  different  kinds  or  makes  and  their 
mission  in  railway  equipment  of  to-day,  but  will  say  that  the 
time  is  at  hand  when  something  should  be  done  by  this  Asso- 
ciation in  prescribing  and  requiring  that  under  all  heavy  ca- 
pacity cars  an  efficient  and  suitable  car  wheel  must  be  used. 
The  common  cast-iron  car  wheel  of  a  grade  used  under  light 
cars  with  good  results  needs  to  be  materially  increased  in  its 
strength  and  stability  if  it  is  to  be  used  in  service  under  heavy 
capacity^  cars  of  to-day. 

Consolidation. — For  several  years  the  subject  of  the  consoli- 
dation of  the  M.  M.  and  M.  C.  B.  Associations  has  been  under 
consideration.  Consolidation  is  a  subject  for  each  member  to 
give  sincere  consideration,  for  it  may  materi?.lly  affect  him.  In 
detail  of  subjects  the  two  associations  widely  differ,  and  yet 
both  locomotives  and  cars  are  used  in  the  same  train,  and  under 
the  same  management.  One  would  not  consider  a  detail  knowl- 
edge of  the  car  department  as  fitting  him  for  detail  service  in 
the  locomotive  department,  or  vice  versa.  "vV'e  now  have  two 
associations  to  deal  with  two  departments,  which  are  different 
in  detail.  In  the  .American  Railway  Association  the  railways 
have  the  consolidation  of  these  two  departi.ients ;  that  is,  the 
locomotive  and  the  car  department,  and  this  association  includes 
many  other  departments.  The  American  Railwav  Association  is 
the  executive  head  of  all  associations  like  the  Master  Mechan- 
ics' Association,  Master  Car  Builders'  Association  and  others, 
and  therefore,  it  may  not  be  wise  or  necess?rv  to  effect  a  con- 
solidation of  the  M.  M.  and  M.  C.  B.  Association,  especially  as 
one  of  the  associations  that  would  form  a  part  of  the  consoli- 
dation is  not  executive,  and  the  other  is  not  executive  except  in 
a  limited  degree. 

If  these  two  associations  are  consolidated  and  possibly  called 
American  Railway  Mechanical  Association,  as  suggested]  it  will 
be  composed  largely  of  the  men  that  are  now  members  of  these 
two  associations.  This  would  possibly  be  very  satisfactory  to 
the  men  occupying  the  higher  positions  in  railway  service.' but 
there  would  probably  soon  be  formed  two  other  associations 
one  of  the  subordinate  heads  of  the  locomotive  department  and 
the  other  the  subordinate  heads  of  the  car  department.'  and 
these  two  associations  would  take  up  separately  in  detail  tho-^e 
subjects  that  are  close  to  the  trade  in  whicn  they  are  earning 
their  livelihood,  the  same  as  the  master  boilei  makers  and  mas- 
ter blacksmiths  now  consider  subjects  in  detail  that  are  clo«e 
to  their  trade.     This  subject  of  consolidation  needs  much  care- 
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ful    thought    and   consideration   on   your   part,   and    all    matters 
should  be   fully  weighed  before  any  definite  action  is  taken. 

ASSOCIATION  BUSINESS 


Secretary  Taylor  reported  that  there  were  now  422  active 
members,  361  representative  members,  13  associate  members 
and  19  life  members,  giving  a  total  membership  of  815.  The 
number  of  cars  reported  in  the  association  was  2,464,530,  an 
increase  of  nearly  166,000  during  the  year.  The  treasurer's  re- 
port showed  a  balance  of  $7.39  for  the  transactions  of  the  year 
and  a  surplus  fund  amounting  now  to  $1,126.20.  The  annual 
dues  were  fixed  at  $4  per  vote. 

The  name  of  Prof.  E.  C.  Schmidt,  University  of  lllinois,  was 
presented  for  associate  membership,  and  J.  W.  Marden  (B.  & 
M.)  and  J.  W".  Flemniing  (C.  &  O.)  were  proposed  for  life 
membership. 

Under  the  head  of  new  business  F.  \\  .  Brazier  (N.  Y.  C.) 
spoke  most  strongly  concerning  the  work  of  the  committee  ap- 
pointed to  represent  the  association  before  the  Interstate  Com- 
merce Commission  on  the  subject  of  safety  appliances,  mov- 
ing that  a  vote  of  sincere  thanks  be  extended  to  them  for  their 
laborious  duties  and  the  very  pleasant  way  in  which  they  repre- 
sented the  association  and  brought  about  good  feelmg  between 
the  government  and  the  railways.  This  motion  was  carried 
unanimously  by  a  rising  vote.  This  committee  consisted  of  T. 
H.  Curtis,  A.  W.  Gibbs,  C.  E.  Fuller,  C.  A.  Seley  and  J.  F. 
Deems. 

H.  H.  \'aughan  (C.  P.  R.)  requested  that  the  association  es- 
tablish a  standard  or  limit  for  the  height  of  the  running  board 
on  the  standard  ditnension  box  car  and  moved  that  the  matter 
be  referred  to  the  Committee  on  Standards. 

During  the  discussion  it  was  brought  out  that  there  was  a 
standard  height  for  the  top  of  a  brake  shaft  and  a  standard 
distance  between  running  board  and  brake  wheel,  which  prac- 
tically made  the  standard  height  of  the  running  board.  This 
was  finally  disposed  of  by  instructing  the  Committee  on  Stand- 
ards to  include  this  dimension  in  their  report  for  the  next 
year. 

G.  W.  \\'ildin  made  a  motion  that  the  matter  of  cleaning  of 
triple  valves  be  referred  to  the  Committee  on  interchange,  with 
instructions  to  prescribe  a  minimum  time  after  a  valve  had  been 
cleaned  when  the  owner  should  be  required  to  pay  for  another 
cleaning.  This  subject  was  given  considerable  discussion,  and  it 
appeared  that  t)ie  trouble  was  due  to  improper  cleaning  at  vari- 
ous points,  and  it  was  suggested  that  the  name  of  the  road 
doing  the  cleaning,  as  well  as  the  date,  be  stenciled  on  the  valve 
so  that  the  source  of  the  improper  work  could  be  determined. 
It  was  finally  moved  and  carried  that  the  subject  of  cleaning 
triple  valves  be  referred  to  the  committee  on  train  brake  and 
signal  equipment,  with  instructions  to  report  on  the  matters 
brought  up  during  the  discussion. 

ELECTION  OF  OFFICERS 


The  following  officers  were  elected :  President,  A.  Stewart, 
Southern;  first  vice-president,  D.  F.  Crawford,  Pennsylvania; 
second  vice-president,  C.  E.  Fuller,  Union  Pacific ;  third  vice- 
president,  M.  K.  Barnum,  Illinoi's  Central ;  treasurer,  J.  S. 
Lentz,  Lehigh  Valley.  Executive  Committee — F.  W.  Brazier 
(\  Y.  C.  &  H.  R.),  C.  A.  Schroyer  (C.  &  N.  W.I  and  A. 
Kearney  (N.  &  W.). 

SAFETY  APPLIANCES 


Committee: — Theo.  H.  Curtis,  C.  B.  Young,  Henry  Bartlett, 
T.  M.  Ramsdell,  M.  K.   Barnum,  W.  O.  Thompson,  A.  LaMar. 

The  Committee  on  Safety  Appliances  has  carefully  considered 
this  important  subject  in  the  limited  amount  of  time  that  it  has 
had  since  the  issuance  of  the  order  of  the  Literstate  Commerce 
Commission  in  the  matter  of  United  States  Safety  Appliance 
Standards,  dated  March  13.  1911,  which  is  a  modification  of 
the  original   order  issued   October   13,   1910. 


The  United  States  Safely  Appliance  Standards  prescribed  in 
the  Interstate  Commerce  Cumnn.^sion's  order  of  March  13,  1911, 
must  be  applied  to  all  equipment  built  on  or  after  July  i,  191 1. 
As  to  applying  the  United  States  Safety  Appliance  Standards 
prescribed  in  the  Interstate  Commerce  Commission's  order  of 
March  13,  1911,  to  equipment  built  prior  to  July  i,  191 1,  the 
order  of  the   Commission  prescribed  the   following : 

"(a)  Carriers  are  not  required  to  change  the  brakes  from 
right  to  left  side  of  steel  or  steel-underframe  cars  with  plat- 
form end  sills,  or  to  change  the  end  ladders  on  such  cars,  ex- 
cept when  such  appliances  are  renewed,  at  which  time  they  must 
be  made  to  comply  with  the  standards  prescribed  in  said  order 
of  March  13,  191 1. 

"(b)  Carriers  are  granted  an  extension  of  five  years  from 
July  I,  191 1,  to  change  the  location  of  brakes  on  ail  cars  other 
than  those  designated  in  paragraph  (a)  to  comply  with  the 
standards  prescribed  in  said  order. 

"(c)  Carriers  are  granted  an  extension  of  five  years  from 
July  I,  1911,  to  comply  with  the  standards  prescribed  in  said 
order  in  respect  of  all  brake  specifications  contained  therein, 
other  than  those  designated  in  paragraphs  (a)  and  (b),  on 
cars  of  all  classes. 

"(d)  Carriers  are  not  required  to  make  changes  to  secure 
additional  end-ladder  clearance  on  cars  that  have  10  or  more 
inches  end-ladder  clearance,  within  30  inches  of  side  of  car, 
until  car  is  shopped  for  work  amounting  to  practically  rebuild- 
ing body  of  car,  at  which  time  they  must  be  made  to  comply 
with  the  standards  prescribed  in  said  order. 

"(e)  Carriers  are  granted  an  extension  of  five  years  from 
July  I,  191 1,  to  change  cars  having  less  than  10  inches  end- 
ladder  clearance,  within  30  inches  of  side  of  car,  to  comply  with 
the  standards  prescribed  in  said  order. 

"(f)  Carriers  are  granted  an  extension  of  five  years  from 
July  I,  1911,  to  change  and  apply  all  other  appliances  on  freight- 
train  cars  to  comply  with  tlie  standards  prescribed  in  said  order, 
e.xcept  that  when  a  car  is  shopped  for  work  amounting  to  prac- 
tically rebuilding  body  of  car,  it  must  then  be  equipped  accord- 
ing to  the  standards  prescribed  in  said  order  in  respect  to  hand- 
holds, running  boards,  ladders,  sill  steps  and  brake  staffs:  Pro- 
vided, that  the  extension  of  time  herein  granted  is  not  to  be 
construed  as  relieving  carriers  from  complying  with  the  pro- 
visions of  Section  4  of  the  .A.ct  of  March  2,  1893,  as  amended 
April   I,   1896,   and  March  2,   1903. 

"(g)  Carriers  are  not  required  to  change  the  location  of 
handholds  (except  end  handholds  under  end  sills),  ladders,  sill 
steps,  brake  wheels  and  brake  staffs  on  freight-train  cars  wliere 
the  appliances  are  within  3  inches  of  the  location,  except  that 
when  cars  undergo  regular  repairs  they  must  be  made  to  com- 
ply with  the  standards  prcfcribed  in   said  order. 

"(h)  Carriers  are  granted  an  extension  of  three  years  from 
July  I,  1911,  to  change  passenger-train  cars  10  comply  with  the 
standards  prescribed  in  said  order." 

This  order  prescribes  the   followin.g  standards.* 
The   committee   recommends    that   the   Association's   standards 
for  safety  appliances,  Plates  IQ  to   19-P,  be  withdrawn  and  that 
the  LTnited  States  Safety  Appliance   Standards  be  substituted. 

Plates  19-A  to  19-P  contain  cuts  showing  the  manner  of  ap- 
plication of  safety  appliances  to  the  various  types  of  cars  and 
these  plates  also  contain  texts  pertaining  specifically  to  the  car 
illustrated  by  the  respective  plate.  These  texts  w-ere  a  great 
help  to  car  inspectors  and  others  desiring  to  gain  information 
quickly,  and  it  is  recommended  by  the  committee  that  plates 
with  texts  of  the  United  States  Safety  Appliarce  Saiidards  to 
cover  the  various  types  of  cars  be  submitted  at  the  next  con- 
vention. 

(Note. — The  drawings  for  Plates  19-A  to  iq-P  are  in  the 
hands  of  the  Interstate  Commerce  Commission,  and  it  is  ex- 
pected that  cooies  will  be  received  in  time  to  distribute  at  the 
convention. — Secretary.  ^ 

Your  committee"  recommends  that  designating  marks  for  cars 
equipped  with  the  United  States  Safety  .\ppiiance  Standards  be 
adopted. 

The  Interstate  Commerce  Commission's  order  prescribes  that 
all  cars  built  on  or  after  July  i,  lOir,  shall  be  equipped  with 
the  United  States  Safety  Appliance  Standards,  whereas  there 
are  various  exceptions  in  the  case  of  equipment  built  prior  to 
July  I,  191 1,  it  will  be  necessary  to  have  two  designating  marks 
that  a  car  may  readily  show  whether  it  comes  under  the  rules 
for  equipment  built  on  or  after  July  T.  ton,  or  under  the  rules 
for  equipment  built  prior  to  July   i,   tqii. 

The  committee  recommends  the  followin.g  designating  mark 
for  cars  built  on  or  after  Tulv  t.   tott: 

UNITED   ST.\TES 

S.\FETY-APPTI  \NCES 

STANDARD. 

and   for  cars  built  nrior   to   Tulv   i.   imt  — 

UNITED   STATES 

SAEETY-APPLIANCES 

These  markin.g?  to  be  used  on  each  side  of  car;  letters  to  be 

*  [Copies  may  he  obtained  upon  request  to  the  Sec.  Interstate  Commerce 
Commission,  Washington,   D.  C. — Ed.] 
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not  less  than  two  (2)  inches  in  hcighi,  with  one-halt  ('/z)  inch 
bar  or  statY  of  letter;  arranged  as  nearly  as  possible  to  the 
spacing  and  arrangement  as  shown  above. 

Discussion. — Considerable  discnssion  was  aroused  by  the  ne- 
cessity of  stenciling  the  words  "U.  S.  Safety  Appliances, 
Standard,"  on  the  cars  or  attaching  a  plate  to  the  same  effect. 
It  was  suggested  that  this  be  abbreviated  to  "U.  S.  S.  A."  or 
that  an  insignia  or  seal  be  attached  which  would  mean  the 
same  thing,  and  take  up  much  less  room.  The  motion  to  this 
effect,  however,  was  defeated. 

The  matter  of  distinguishing  between  cars  which  were  stand- 
ard in  all  particulars  and  those  which  during  the  next  five 
years  will  be  allowed  to  be  operated  with  certain  alterations, 
aroused  consid>;rable  discussion,  the  point  being  that  cars  which 
were  allowed  to  run  were  standard  within  the  meaning  of  the 
law.  It  was  linally  pointed  out  by  Mr.  Seley  that  at  the  end  of 
five  years,  when  it  will  be  necessary  for  all  cars  to  be  entirely 
standard,  it  will  be  a  very  difficult  matter  to  take  out  those 
which  need  changes  unless  they  were  designated  in  some  par- 
ticular way,  and  that  it  was  an  understanding  with  the  U.  S. 
inspectors  that  this  distinction  would  be  made. 

The  report  of  the  committee  was  then  adopted. 

REVISION  OF  CODE  OF  TESTS 


Committee: — A.  J.  Cota,  Chairman;  J.  R.  Alexander,  1'.  11. 
Sche  lifer. 

Condition  of  Tests. 

Construction  of  Rack. — Triple  valves  will  be  tested  on  a  rack 
representing  the  piping  of  a  one-hundred  (,  lOOj  car  train.  All 
cocks,  angles  and  connections  will  be  as  nearly  as  possible  iden- 
tical with  those  in  train  service,  'ihe  rack  shall  conform  to  blue- 
print No.  C- 1 13-9  ^Rev.  3-9-C9)  in  the  hands  of  the  committee, 
which  gives  the  proper  fittings,  piping,  cylinders,  auxiliary  reser- 
voirs,  main   reservoirs,  automatic  brake   valves,  etc. 

Reservoir  CalJacity. — The  main  reservoir  capacity  shall  be  ap- 
proximately 57,000  cubic  inches. 

The  capacity  of  each  auxiliary  reservoir  shall  be  such  as  will, 
with  a  pressure  of  70  pounds,  produce  50  pounds  pressure  in 
its  brake  cylinder  when  fully  equalized  in  service  application 
with  8  inches  piston  travel. 

Air  Supply. — The  air  supply  for  the  test  rack  shall  be  obtained 
from  a  locomotive  type  of  air  compressor  having  a  capacity  of 
from  80  to  120  cubic  feet  of  free  air  per  minute.  1  he  com- 
pressor to  be  controllea  by  a  single  top-pump  governor  ad- 
justed to   maintain    no  pounds   main   reservoir  pressure. 

Brake-pipe  Pressure. — Tests  will  be  made  with  a  brake-pipe 
pressure  of  70  pounds,  except  when  otherwise  specified. 

Brake-pipe  Leakage.- — With  brake-pipe  and  auxiliary  reser- 
voirs charged  to  70  pounds,  the  section  of  branch  pipe  between 
the  cut-out  cocks  and  triple  valves,  also  the  triple  valves,  should 
be  tested   with   soap  suds  and  leakage   eliminated. 

Branch  pipe  cut-out  cocks  should  then  be  closed  and  brake 
valve  placed  in  lap  position  ;  brake-pipe  leak^'ge  should  then  not 
exceed  2  pounds  per  minute. 

Brake  Cylinders. — Brake-cylinder  packing  leathers  must  be 
maintained  in  good  condition  and   free  from  leakage. 

Piston  Travel. — All  tests  shall  be  made  with  8-inch  piston 
travel,  except  when   otherwise  specified. 

Construction  of  Triple  I'alves. — Triples  must  be  so  constructed 
that  they  can  be  secured  and  operated  on  apparatus  conforming 
to  Diagram  No.  D-15611  C which  shows  triple  valve  end  of  auxil- 
iary reservoir,  branch-pipe  union  and  locatio:i  of  bosses  for  re- 
taining valve  pipe,  with  detail  dimensions  of  each  as  well  as 
detail  dimensions  between  these  parts  when  in  the  relative  po- 
sition they  would  occupy  if  triple  valve  were  in  place.) 

Gauges  and  Record'.ng  Instruments. — The  auxiliary  reser- 
voirs, brake  pipe  and  brake  cylinder  of  the  ist,  25th,  50th,  75th 
and  looth  brakes  shall  be  fitted  with  test  gauges.  All  gauges 
must   be   calibrated  and  maintained  in  good   condition. 

Brake  No.  i  shall  be  fitted  with  two  recording  pressure 
gauges,  one  to  be  connected  to  the  brake-pipe  branch  pipe,  the 
other  to  the  brake  cylinder,  and  brake  No.  100  shall  be  fitted 
with   a   test   gauge   connected  to   the   brake   cylinder. 

The  attachment  of  electric  circuit  closers,  also  the  general 
arrangement  of  the  electric  circuit  wiring,  shall  be  as  shown  on 
Plates  A  and  A-i  (showing  construction  used  on  plant  at  Pur- 
due University,  i 

Repetition'  of  Tests. — Tests  shall  be  repeated  three  times  un- 
der the  same  general  condition,  a  record  being  taken  of  each 
test,  also  the  average  result  of  each  three  tests.  The  room 
temperature  at  the  time  of  the  tests  shall  be  recorded,  also 
humidity. 

Tnttlc-valve  Essentials. — The  essentials  of  a  quick-action  triple 


valve    are:    first,    charging;    second,    service    applicalon ;    third, 
graduation;   fourth,   release;   5tii,  quick  action. 

Individual   Triple-Valve   Tests, 
no.   i. — charging  tests. 

Not  less  than  three  triples,  selected  at  random,  shall  be  tested, 
as  follows; 

With  the  triple  valve  cut  out  at  the  branch  pipe  cut-out  cock; 
the  auxiliary  reservoir  empty ;  and  9o-poun(l  brake-pipe  pres- 
sure maintained,  the  triple  valve  should   be  cut  in. 

A.  Under  these  conditions  the  auxiliary  reservoir  should  be 
charged  from  o  to  70  pounds  in  not  more  tlian  90  seconds  nor 
less  than  70  seconds. 

B.  When  triple  is  in  normal  release  position,  the  auxiliary 
reservoir  should  be  charged  from  o  to  70  lbs.,  in  not  more  than 
60  seconds  and  not  less  than  40  seconds. 

NO.    2. — SERVICE    APPLICATION    TESTS. 

Section  "A." — (To  determine  sensitiveness  to  Service  Appli- 
cation.) 

1.  Three  valves,  selected  at  random,  shall  be  taken  for  this 
test  and  each  tried  separately.  They  will  be  tested  on  the  first 
brake  of  the  rack  using  the  brake  pipe  only  of  the  first  car  and 
locomotive,   having  the  engine   and   tender  brakes  cut  out. 

2.  These  triple  valves  should  apply  in  serv/ce  when  the  brake- 
pipe  pressure  is  reduced  by  direct  discharge  to  the  atmosphere 
through  an  orifice  which  will  reduce  brake-pipe  pressure  from 
70  to  60  pounds,  in  16  to  18  seconds,  with  brake  valve  and  triple 
valves  on  locomotive  and  first  brake  cut  out. 

3.  In  preparing  for  this  test,  insert  the  required  disk  in  union 
shown  on  Plate  B  with  all  cocks  closed,  after  which  open  cock 
C  and  start  test  by  opening  cock  B. 

Section   "B." — (Graduating  Test.) 

1.  Three  valves,  selected  at  random,  shall  be  taken  for  this 
test  and  each  tried  separately.  They  will  be  tested  on  the  first 
brake  of  the  rack,  using  the  brake  pipe  only  of  the  first  car  and 
locomotive   having   the   engine   and   tender  brakes   cut   out. 

2.  The  first  admission  to  the  cylinder  should  be  made  with  a 
reduction  of  brake-pipe  pressure  not  exceedmg  5  pounds;   each 


succeeding  reduction  should  reduce  the  pressure  in  the  auxiliary 
reservoir  not  to  exceed  three  pounds,  until  equalization  takes 
place.  The  pressure  in  the  brake  pipe  should  not  be  more  than 
3  pounds  lower  than  the  equalized  pressure  in  the  brake  cylin- 
der and  reservoir  at  equalization. 

Section  ''C." — (Holding  Test.) 

Three  valves  selected  at  random  will  be  taken  for  this  test 
and  each  tried  separately  on  the  first  brake  on  the  rack,  using 
the  brake  pipe  only  of  the  locomotive  and  the  first  car,  having 
the  triple  valves  cut  out  on  engine  and  tender.  The  one  brake 
will  be  applied,  admitting  as  nearly  as  may  be  15  pounds  into 
the  brake  cylinder  following  a  service  applicaton.  Record  of 
pressures  in  tlie  auxiliary  reservoir  cylinder  and  brake  pipe  will 
be  taken  as  follows  : 

First.     At  completion  of  application. 

Second.     In  five  minutes. 

Third.     In  ten  minutes. 

Fourth.     In  fifteen  minutes. 

In  this  test,  when  a  constant  brake-pipe  pressure  is  main- 
tained, the  brake-cylinder  pressure  must  not  be  increased  more 
than  5  pounds  in  5  minutes. 

Section  "D." — (Release  test.; 

Three  triple   valves,   selected   at   random,   shall   be   taken    for 
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this  test  and  each  tried  separately.  They  will  be  tried  on  the 
first  brake  of  the  rack  using  the  brake  pipe  only  of  the  first  car 
and  locomotive  having  the  engine  and  tenaer  brakes  cut  out. 
When  the  triple  goes  to  normal  release  position  it  must  e.xhaust 
the  air  from  the  brake  cylinder  from  50  to  o  pounds  in  not  more 
than   15  seconds. 

When  the  triple  goes  to  retarded  release  position  it  must  ex- 
haust the  air  from  the  brake  cylinder  from  50  pounds  to  o 
pounds  in  not  more  than  40  seconds. 

NO.    3. — EMERGENCY    APPLICATION    TESTS. 

(To   determine   sensitiveness   to  quick   action.) 

Three  triple  valves,  selected  at  random,  shail  be  taken  for  this 
test  and  tried  separately  on  the  first  brake  of  the  rack.  Dur- 
ing this  test  the  locomotive  and  tender  triples  are  to  be  cut  out. 

Section  "A." — These  triple  valves  must  give  a  quick-action  ap- 
plication when  the  brake-pipe  pressure  is  reduced  by  direct  dis- 
cliarge  to  the  atmosphere  through  disk  with  a  14/64-inch  orifice. 

Section  "B." — These  triple  valves  must  not  give  a  quick- 
action  application  when  the  brake-pipe  pressure  is  reduced  by 
direct  discharge  to  the  atmosphere  through  a  disk  with  a  10/64- 
inch  orifice. 

Section  "C." — (Holding  Test.)  Three  triple  valves,  selected 
at  random,  shall  be  taken  for  this  test  and  tried  separately  on 
the  first  brake  on  the  rack. 

The  brake  will  be  applied  in  quick  action  b>  moving  the  brake- 
valve  handle  to  emergencv  position  where  it  must  remain  until 
completion  of  test  for  the  purpose  of  insuring  the  discharge  of 
all  brake-pipe  pressure.  Record  of  pressure  in  auxiliary  reser- 
voir and  brake  cylinder  will  be  taken  as  follows : 

First. — At  completion  of  application. 

Second. — In  five  minutes. 

Third. — In  ten  minutes. 

Fourth. — In  fifteen  minutes. 

In  this  test,  the  auxiliary  reservoir  and  brake-cylinder  pres- 
sure must  not  show  a  reduction  of  more  than  5  pounds  in  5 
minutes. 

Rack  Tests, 
no.  4. — service  application   tests. 

Section  "A." — (Service  Equalization.) 

With  a  service  reduction  of  25  pounds  from  brake-pipe  pres- 
sure, a  brake-cylinder  pressure  of  not  less  tlian  48  pounds,  nor 
more  than   52  pounds,  must  be  obtained. 

Section   "B." — (Graduating   Test.) 

1.  A  reduction  of  5  pounds  in  brake-pipe  pressure  should  ap- 
ply lightly  the  100  brakes.  However,  the  brake-cylinder  pres- 
sure may  not  be  sufficient  to  show  on  all  test  gauges. 

2.  A  further  reduction  of  4  pounds  to  6  pounds  should  in- 
crease the  cylinder  pressure  of  all  brakes. 

3.  A  further  reduction,  making  a  total  of  25  pounds,  should 
equalize  the  pressure  between  the  auxiliary  reservoirs  and  brake 
cylinders. 

Section   "C." — (Service  application   time.) 

Brakes  will  be  applied  by  reducing  brake-pipe  pressure  10 
pounds. 

There  shall  not  be  more  than  25  seconds  difference  in  the  time 
of  obtaining  10  pounds  pressure  in  the  cylinders  of  the  ist  and 
looth  brakes. 

NO.     5. — EMERGENCY    APPLICATION    TESTS. 

Section  "A." — (Quick  action,  time  and  prrssure.) 

The  lOOth  brake  must  be  applied  with  at  least  45  pounds  pres- 
sure in  6;4  seconds  from  the  movement  of  the  brake-valve  han- 
dle to  emergency  position  and  at  least  55  pounds  in  7  seconds. 
I'he  final  maximum  pressure  in  this  test  must  not  be  less  than 
15  per  cent,  nor  more  than  20  per  cent,  above  the  pressure  given 
by  the  same  brake  in   full  service  application. 

This  test  will  also  be  made  to  determine  iliat  quick  action  is 
obtained  with  : 

First. — Four  inches  piston   travel. 

Second. — Twelve  inches  piston  travel. 

(Note. — The  object  of  this  test  is  to  secure,  as  nearly  as  pos- 
sible, uniformty  of  pressures  in  brake  cylinders  in  an  emergency 
application  and  uniformity  of  time  required  to  obtain  the  pres- 
sures ;  to  secure  a  minimum  length  of  stop  and  a  minimum  of 
shock  and  of  trains  parting.) 

Section  "B." — (To  determine  whether  quick  action  will  follow 
a  service  application.) 

Using  the  100  brakes,  make  a  service  reduction  such  as  will 
give  20  pounds  cylinder  pressure  on  the  first  brake.  Then  place 
the  brake-valve  handle  in  emergency  position,  which  should 
cause  quick  action  operation  of  all  triple  valves. 

The  pressure  in  the  first  cylinder  will  be  increased  or  de- 
creased by  steps  of  about  5  pounds  until  the  point  at  which 
quick  action  commences  or  ceases  is  determined. 

Section  "C." — (Quick-action  jumping  test.) 

With  brakes  Nos.  i,  2  and  3,  cut  out.  quick  action  should  be 
obtained  with  the  remainder  of  the  brakes  by  an  emergency  re- 
duction, and  the  time,  from  the  movement  of  the  brake-valve 
handle  to  emergency  position  to  obtain  45  and  55  pounds  cylin- 
der pressure  on  the  looth  brake,  should  not  be  increased  more 


than  one  second  over  that  required  to  obtain  the  same  pres- 
sure with  all  brakes  cut  in. 

This  test  should  be  repeated  with  groups  of  three  brakes  cut 
out,  consisting  of  Nos.  2-3-4,  3-4-5.  4-5-6  and  5-6-7,  and  the 
time  from  the  movement  of  the  brake-valve  handle  to  emer- 
gency position  to  obtain  45  and  55  pounds  cylinder  pressure  in 
the  looth  brake  should  be  the  same  as  with  all  brakes  cut  in. 

These  tests  will  also  be  made  with  piston  travel  of  4  inches. 

NO.  6. — HOLDING   TESTS. 

Section  "A." — (Following  a  service  application.) 

The  one  hundred  brakes  will  be  applied,  admitting,  as  nearly 
as  may  be,  15  pounds  into  the  cylinder  of  the  first  brake.  Rec- 
ord of  pressures  in  the  auxiliary  reservoirs  and  cylinders  will 
be  taken  at  all  record  points  as  follows: 

First. — At  completion  of  application. 

Second. — In  five  minutes. 

Third. — In  ten  minutes. 

Fourth. — In  fifteen  minutes. 

In  this  test  any  increase  of  brake-cylinder  pressure  should 
be  in  proportion  to  the  reduction  in  brake-pipe  pressure  due  to 
leakage. 

Section   "B." — (  F'ollowing  a   quick-action   application.) 

The  100  brakes  will  be  applied  in  quick  action  by  placing  the 
brake-valve  handle  in  emergency  position,  where  it  will  be  left 
until  completion  of  test,  for  the  purpose  of  insuring  the  dis- 
charge of  all  brake-pipe  pressure.  Record  of  pressures  in 
auxiliary  reservoirs  and  cylinders  will  be  taken  at  all  record 
points   as   follows : 

First. — At  completion  of  application. 

Second. — In  five  minutes. 

Third. — In  ten  minutes. 

Fourth. — In   fifteen   minutes. 

The  results  of  this  test  must  not  indicate  an  excessive  amount 
of  back  leakage  into  brake  pipe. 

NO.    7. — RELEASE  TESTS. 

Section  "A." — (Release  Time.) 

The  100  brakes  shall  be  applied  with  an  18-pound  service  re- 
duction of  brake-pipe  pressure  and  brake  valve  then  placed  in 
release  position.  Time  will  be  taken  from  tlie  movement  of  the 
brake  valve  into  release  position  until  pressure  is  reduced  to 
5  pounds  in  the  cylinder  of  the  first  brake. 

The  pressure  in  the  cylinder  of  the  first  brake  should  not  re- 
duce to  5  pounds  in  less  than  18  seconds  nor  more  than  25  sec- 
onds. 

(Note. — Main  reservoir  pressure  must  be  no  pounds  at  time 
of  release.) 

Discussion. — E.  W.  Pratt  ( C.  &  N.  W.)  asked  for  informa- 
tion concerning  the  reason  for  using  the  reduction  in  brake 
pipe  pressure  under  the  service  application  test,  while  in  emer- 
gency application  a  certain  sized  orifice  was  used  to  obtain  the 
proper  reduction.  It  was  e.xplained  by  the  committee  that  be- 
cause of  the  effect  of  the  movement  of  the  air  in  emergency 
application  being  almost  instantaneous  thai  it  would  be  practi- 
cally impossible  to  specify  a  time  limit.  Mr.  Pratt  also  asked 
to  have  the  type  of  brake  valve  specified,  so  that  it  might  be 
standard  on  the  testing  rack.  It  was  explained  by  the  commit- 
tee that  any  type  of  brake  valve  could  be  used. 

The  report  was  accepted  and  the  recommendations  submitted 
to  letter  ballot. 


COUPLER  AND  DRAFT  EQUIPMENT 

Committee : — R.   N.   Durborow,   Chairman  :    G.   W'.   Wildin,   F. 
W.  Brazier,  F.  F.  Gaines,  F.  H.  Stark,  H.  LaRue,  H.  L.  Trimyer. 


END-LADDER    CLEARANCE. 

Numerous  inquiries  were  received  from  tlu  members,  relative 
to  the  question  of  redesigning  the  M.  C.  B.  Standard  coupler 
to  provide  the  necessary  end-ladder  clearance  on  existing 
freight-equipment  cars  to  comply  with  the  United  States  Safety 
Appliance  Standards.  The  committee  has  considered  this  ques- 
toin  in  its  different  phases  and  calls  attention  to  the  fact  that 
the  Association  is  confronted  with  a  serious  problem  in  the  re- 
sultant effects,  both  to  the  railroad  companies  and  the  manu- 
facturers, unless  a  proper  solution  of  the  matter  is  made  at 
this  convention. 

It  is  believed  that  the  most  satisfactory  way  of  meeting  the 
conditions  imposed  is  to  adopt  one,  or  not  more  than  two.  tem- 
porary standard  automatic  couplers,  so  as  to  provide  for  the 
necessary  end  clearance  as  affecting  present  freight-equipment 
cars. 

This  proposed  new  coupler  could  be  designed  by  lengthening 
the  shank  or  by  increasing  the  length  of  the  head  between  the 
coupler  horn  and  pulling  face  of  knuckle :  either  of  which  would 
probably  introduce  conditions  contributory  to  bending  of  shanks 
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■  M  I  N.    4'.' 
^ANf    VARIATION  FROM  THESE  DIMCnSIOMS  MU5T  BE  IN  EXCELS 


'ANY  VARIATION  FSOM   THESE    DIMENSIONS  MU5T  B£  IN  EXCESS^ 


KEY     SLOT    FOR     5'X7"SHANK. 
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and  breaking  or  buckling  of  center  and  end  sills,  due  to  the  ni- 
creased  length  of  lever  arm.  The  idea  of  gaining  the  required 
space  bv  lengthening  the  shank  should  be  discouraged,  as  it  in- 
volves changes  in  the  end  construction  of  the  car  and  a  greater 
liability  of  bent  coupler  shanks,  and  your  committee  believes 
that  the  clearance  required  should  be  gained  by  changing  the 
present  standard  distance  between  inside  face  of  knuckle  and 
striking  horn  of  coupler. 

It  is  desired  that  in  thus  providing  for  what  may  be  termed 
an  emergency  condition  that  the  Coupler  and  Drafi  Committee 
by  no  means  intends  to  deviate  from  any  fruitful  re.^ults  ob- 
tained by  the  Association  in  the  past  years,  but  raiher  to  per- 
mit the  introduction  of  this  proposed  coupler  to  meet  what  is 
nothing  more  than  a  temporary  need.  It  should  be  kept  clearly 
in  mind  that  this  emergency  coupler  is  not  to  be  p'.uced  on  any 
new  equipment,  but  is  merely  an  expedient  to  mert  u  required 
condition.  This  change  in  coupler  head  :vould  increase  the 
number  of  M.  C.  B.  Standard  couplers.  In  Older  that  the  num- 
ber of  standards  niav  be  kept  to  a  minimum,  *he  members  should 


advise  your  committee  promptly  the  amount  ot  increase  in  length 
of  coupler  necessary  and  the  number  of  cars  requiring  this  in- 
crease. When  these  replies  are  received  it  will  enable  the 
committee  to  decide  whether  it  will  be  nceesary  to  care  for 
more  than  one  additional  temporary  coupler.  It  should  be 
borne  in  mind  that  it  will  be  necessary  to  carry  these  emer- 
gency couplers  in  stock  at  all  repair  points,  so  as  to  maintain 
the  proper  end  clearance  when  making  repairs. 
SUMMARY. 
A  summary  of  the  recommendations  which  the  committee 
ofTers  to  be  submitted  to  letter  ballot,  to  be  adopted  either  as 
Standards   or   Recommended    Practice,   is   as    follows: 

STANDARDS. 

I.  That  the  key-slot  reinforcement  for  the  S  by  5  inch  coupler 
be  made  i-}4  inches  in  thickness,  as  shown  on  Sheet  A,  and  that 
the  V-shapc<l  reinforcement  on  both  the  5  by  5  inch  and  5  by  7 
inch  coupler  be  changed  in  design,  as  shown  on   Sheet  A. 

SPECIFICATIONS     FOR     M.    C.    B.    AUTOMATIC    COUPLER. 

3.  That  the  specification  for  M.  C.  B.  automatic  couplerf.  as 
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given  on  page  728,  1910  Proceedings,  have  the  following  sen- 
tence added  after  the  words  "Must  not  be  painted,"  in  the  fourth 
sentence  from  top  of  page,  "The  word  couplers  as  here  used  in- 
cludes the  bar  itself  and  the  contained  parts  within  the  head, 
such  as  locks,  knuckle  throws,  etc." 

3.  That   knuckle   pins    must    bear    a    manufacturer's    mark   on 
head  of  pin. 

4.  That  dimensions  and  bottom   of   coupI'.'r   shank.   Sheet   23, 

STRIKING    HOHN  Or  COUPLER   TO  RCST  MERC 


ONE    THUS      CAST  STEEL 

SHEET    C. 

reading   "12   inches,   no   projection    here,"   be   increased    ^2    inch 
forward  toward  head  of  coupler. 

RECOMMENDED    PRACTICE. 

I.  That  the  use  of  set-screws,  shown  on  Sheet  J,  1909  Coupler 
Report,  for  holding  the  coupler  in  place  when  making  drop 
test,  be  abolished ;  that  filler  blocks  and  wedges,  shown  on 
Sheets  B  and  E,  be  used  instead  of  the  set-screws,  and  that  the 
base  block,  shown  on  Sheet  I,  1909  Coupler  Report,  be  changed 
to  conform  to  that  shown  on  Sheet  C. 

Discussion. — What  afterwards  proved  to  be  practicall}'  uni- 
versal sentiment  was  expressed  by  F.  W.  Brazier  (N.  Y.  C), 
who  spoke  strongly  in  favor  of  the  designing  of  a  standard 
coupler,  speaking  in  part  as  follows ; 

In  the  convention  of  1904  I  suggested  that  a  committee  be 
formed  to  report  the  desirability  of  having  a  coupler  designed 
standard  so  that  the  knuckle  locks  and  other  parts  of  the  coupler 
would  all  be  intercliangeable.  The  coupler  committee  of  1905 
recommended  that  a  special  committee  be  appointed  to  work  in 
connection  with  the  coupler  committee.  In  the  convention  of 
1906,  the  committee  on  the  composite  design  of  coupler,  of 
which  I  was  a  member,  made  its  report  and  great  stress  was 
then  laid  on  the  fact  that  none  of  the  manufacturers  were  will- 
ing to  give  up  their  patent  rights  and  surrender  them  to  the 
association ;  also  it  was  the  opinion  of  the  railway  representa- 
tives of  the  committee  that  it  was  not  in  accordance  with  busi- 
ness ethics  to  ask  the  manufacturers  to  surrender  their  rights 
without  compensation  and  the  Master  Car  Builders'  Association 
is  not  a  body  which  can  properly  acquire  rights  of  this  char- 
acter and  sell  them  or  give  them  to  manufacturers,  without 
rendering  itself   liabe   to  charges   of  unfair   discrimination. 

"It  was  also  agreed  by  the  committee  that  if  we  only  had 
three  or  four  kinds  of  couplers  there  would  be  less  cause  for 
complaint  than  at  the  present  time.  This  committee  concluded 
its  report  by  commending  that  no  couplers  be  purchased  by 
railway  companies  unless  they  meet  with  the  requirements  of 
the  M.  C.  B.  Association  and  recommendations  of  the  standard 
committee  on  tests  of  M.  C.  B.  couplers  and  in  this  w-ay  the 
elimination  of  all  couplers  which  do  not  fulfil  the  requirements 
would  soon  be  effected.  I  am  quoting  the  above  to  show  the 
feeling  at  that  time.  I  feel  the  time  is  come,  and  the  experi- 
ence that  we  have  had  with  couplers  is  sufficient,  so  that  we 
should  get  down  to  one  standard  design  of  couplers.  My  rea- 
sons are  as   follows: 

"We  have  to  carry  so  many  different  parts  of  couplers  in 
stock  to  maintain  the  different  kinds  that  it  is  great  expense  to 
the  companies,  a  serious  delay  to  freight  and  on  a  loaded  car 
marked  out  for  broken  knuckle  or  knuckle  lock  of  a  coupler  not 
standard  to  the  line  on  which  the  failure  occurs  it  is  necessary, 
in  order  to  make  repairs,  to  remove  the  entire  coupler  and  ap- 
ply a  new  one  complete.  This  means  the  application  of  a  coupler 
not  standard  to  the  car.     I  find  that  the  road  I  represent  has  in 


the  past  few  months  been  compelled  to  order  a  little  over  10,000 
knuckles  of  39  different  makes;  about  7,000  knuckle  locks  of  21 
different  makes;  J46  knuckle  lifters  of  diffeient  makes,  and  so 
on  with  other  minor  parts  of  couplers. 

"In  these  days  of  economy  when  we  are  trying  to  keep  our 
stock  low,  you  can  readily  see  what  it  means  to  have  so  many 
different  kinds  of  couplers  to  maintain.  Recently  we  had  a 
statement  made  showing  the  number  of  second-hand-  freight 
couplers  on  hand  that  we  were  holding  for  repair  to  be  a  total 
of  2,015;  1,547  Vi-e  were  holding  for  knuckles;,  1.435  of  the 
2,015  foi"  locks,  and  the  balance  for  other  minor  parts,  i'his 
represented  26  different  makes  of  couplers.  From  my  view- 
point this  is  all  uncalled  for — the  railway  companies  represented 
in  the  association  could  have  a  special  comm'ttee,  or  the  coupler 
committee  meet  with  the  coupler  manutacturers,  and,  without 
doubt,  a  design  of  coupler  could  be  agreed  upon  that  would 
meet  all  the  requirements.  I  feel  positive  about  this  point,  as 
I  have  taken  it  up  with  several  of  the  proniirent  coupler  manu- 
facturers, and  I  am  assured  that  they  would  be  willing  to  get 
together   and   settle  this  point. 

"The  second  plan  would  be  to  have  the  coupler  committee 
given  power  to  design  a  coupler  that  meets  the  requirements, 
and  that  the  association  pay  the  necessary  expense ;  then  we 
would  have  a  coupler  with  a  knuckle  that  would  be  interchange- 
able for  all  couplers,  and  reduce  the  cost  of  our  stock  many 
thousand  dollars  a  year,  and  also  would  save  the  delay  of  trains. 
A  coupler  arrangement  should  be  provided  at  the  same  time, 
that  would  be  operative  either  at  the  side  or  bottom  and  stop 
the  trouble  we  are  having  with  the  top  uncoupling  arrangement. 
After  15  years  of  experience  we  know  that  either  bottom  or 
side  uncoupling  arrangement  can  be  made  absolutely  satisfactory. 

"At  the  present  time,  when  one  of  these  numerous  couplers, 
which  are  not  standard  to  our  own  lines  breaks,  we  either  have 
to  set  the  car  off,  or  possibly  in  some  cases  use  an  emergency 
knuckle,  and  under  the  Safety  Appliance  Law  no  two  cars  could 
be  coupled  together  with  them ;  neither  could  w-e  interchange 
this  car  with  a  foreign  line  with  an  emergency  knuckle  in, 
simply  because  we  have  not  a  knuckle  that  would  fit  the  coupler. 
Now,  what  is  the  result?  This  car  goes  to  the  repair  track. 
The  coupler  is  taken  out.  A  coupler  is  put  in  that  we  have  in 
stock.  Then,  rather  than  to  throw  away  the  foreign  coupler, 
w-hich  was  removed,  we  order  a  knuckle  and  hold  the  coupler 
body  until  we  get  the  knuckle,  which  may  be  any  time  from  i 
to  4  months.  These  are  facts,  and  occurrences  of  this  kind 
are  happening  every  day  on  our  roads.  It  is  time  that  this  asso- 
ciation should  wake  up  and  take  some  action.  I  could  give  a 
great  deal  more  data  on  this  subject.  I  have  the  facts  and  fig- 
ures with  me  showing  the  expense  this  means  to  ihe  railways 
throughout  the  country  as  well  as  those   I  am  representing. 

"I  wish  to  repeat  what  I  have  said  before,  that  there  is  no 
reason  wdiy  this  one  design  of  coupler  cannot  be  brought  about 
and  be  interchangeable  the  same  as  journal  bearings,  oil  boxes 
and  other  parts  of  cars.  I  am  told  that  it  w-ill  stop  competition. 
It  may  be  very  interesting  to  the  members  of  this  association 
to  know  that  to-day  there  is  no  competition  in  couplers,  'ihe 
coupler  manufacturers  have  apparently  devised  means  whereby 
the  couplers  are  all  one  price,  so  the  argument  of  competition 
is  the  same  in  either  event.  I  believe  that  we  should  give  this 
subject  more  attention  and  more  discussion  tlian  ever  before  in 
view  of  the  alleged  ineflSciency  of  railway  methods  to  which  so 
much  publicity  has  been  given.  I  believe  that  a  duty  rests 
directly  on  this  association  now,  and  I  certainly  believe  that  this 
can  be  brought  about  at  the  present  time  better  than  at  any 
time  in   the  past." 

T.  F.  Deems  CN.  Y.  C.)  emphasized  what  Mr.  Brazier  had 
said,  and  urged  early  action  on  the  question. 

Other  members  speaking  in  favor  of  the  standard  coupler 
were  J.  J.  Hennessey  (C.  M.  &  St.  P.I.  J.  F.  Walsh  CC.  &  O.). 
C.  E.  Fuller  (U.  P.).  and  H.  L.  Trimyer  fS.  A.  L.V  C.  A. 
Schroyer  (N.  &  W.)  believed  that  the  knuckle,  at  least,  should 
be  made  standard,  while  the  details  <>i  the  locking  arrange- 
ment were  not  so  necessary. 

It  was  moved  by  G.  W,  Wildin  (X.  Y..  \.  H.  &  H.).  and 
seconded  by  William  Garstang  (Big  Four"),  that  the  committee 
on  coupler  and  draft  equipment  be  instructed  10  design  a  M.  C.  B. 
coupler  and  authorized  to  take  the  matter  up  with  the  coupler 
manufacturers  and  invite  them  to  join  the  committee  in  design- 
ing and  adoping  a  standard  freight  car  coupler.  This  motion 
was  discussed  at  some  length  with  little  opposition  and  was 
adopted. 

M.  K.  Barinim  (Tllinois  Central)  made  a  motion  that  the 
committee  be  authorized  to  incur  such  expense  for  employment 
of  a  mechanical  engineer,  or  other  assistance,  that  might  seem 
justifiable.     This  motion  was  carried. 

A  motion  by  Mr.  Gaines  (C  of  G.)  to  the  effect  that  couplers 
with    1 1 '-4    in.  length  be  submitted  to  letter  ballot,  was   actively 
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discussed  and,  appamitly  larmly  on  tlic  basis  of  n  new  standard 
coupler  to  be  presented  next  year  and  the  objection  to  liaving  a 
temporary  standard   in   existence,   ihe   motion   was  lost. 

It  was  then  moved  and  carried  that  the  recommendations  of 
the  committee  be  submitted  to  letter  ballot. 

The  immediate  need  of  a  temporary  coupler  was  again  forcibly 
brought  to  the  attention  of  the  meeting  by  Mr.  Seley  and  a 
motion  was  made  by  him  that  the  committee  be  instructed  to 
prepare  a  design  and  submit  it  to  the  executive  committee  with 
as  much  speed  as  possible,  was  carried.  It  is  the  intention 
of  ihc  executixe  conunittce  to  submit  this  to  letter  ballot  before 
the  next  convcnion. 


REVISION  OF  STANDARDS  AND  RECOMMENDED 
PRACTICE 

Conunittee: — R,  L.  Klcinc,  Chairman;  W.  E.  Dunham,  i'.  II. 
Goodnow,  W.  11.  V.  Rosing,  C.  E.  Fuller,  O.  C.  Cromwell,  1. 
M.  Ramsell. 


STANDARDS. 

JOURNAL   nOXES   AND  DETAILS    FOR  JOURNALS    S'A    BY    10  INCHES. 

The  committee  concurs  in  the  following  recommendations,  and 
suggests  that  they  be  referred  to  letter  balljt. 

Journal  boxes  for  the  heavier  capacity  equipment  are  benig 
made  of  pressed  and  cast  st^-el,  and  in  order  that  the  standards 
may  be  up  to  date,  the  following  changes  in  the  notes  on  Sheet 
1 1  are  recommended : 

Section  of  box  may  be  made  either  circular  or  square  below 
the  center  line  and  material  may  be  cast  iron,  malleable  iron, 
pressed  steel  or  cast  steel ;  provided  all  the  essential  dimensions 
are  adhered  to. 

When  journal  bo.x  is  made  of  material  other  than  cast  iron, 
reduction  in  thickness  of  metal  and  coring  to  lighten  weight  is 
permissible,  provided  all  the  essential  dimensions  which  affect 
interchangeability  and  the  proper  fitting  of  contained  parts  are 
adhered  to. 

If  the  method  of  manufacture  does  not  permit  of  placing  the 
letters  "M.  C.  B."  on  the  side  of  the  journal  box  they  may  be 
placed  on  the  top  between  the  hinge  lug  and  seat  of  truck  sides. 

JOURNAL    BEARING    WEDGE     FOR    JOURNALS    .S/i    BY    10    INCHES. 

With  reference  to  the  manufacture  of  forged  journal-box 
wedges,  it  is  the  opinion  of  the  committee  that  this  is  a  ques- 
tion for  the  railroads  using  these  wedges  to  see  that  they  are 
provided  with  wedges  of  the  proper  dimensions  and  shape  re- 
gardless of  whether  they  be  forged  steel  or  malleable  iron. 
There  is  no  evidence  submitted  that  these  wedges  do  embed 
themselves  in  the  journal  boxes,  and  it  does  not  seem  that  the 
Association  can  govern  the  manufacture  of  the  wedges  any  more 
than  prescribing  the  proper  Standard. 

AXLES. 

The  committee  is  not  in  favor  of  having  more  than  one  limit 
for  the  minimum  diameter  to  which  the  journal  and  wheel  seat 
may  be  worn  as  this  would  lead  to  too  much  confusion  in  the 
shops.  It  is  thought  that  without  increasing  the  present  num- 
ber of  axles  and  without  changing  the  minimum  diameters  of 
journal  and  wheel  seat,  the  present  table  of  capacity  markings 
for  cars  could  be  so  amended  as  to  permit  variations  in  the 
capacity  markings  of  the  cars  (minimum  variations  5,000  or 
10,000  pounds)  by  adding  to  the  table  the  maximum  load  for 
which  the  representative  axles  were  designed,  and  by  deducting 
from  this  maximum  load  the  light  weight  of  the  car  and  the 
overload  of  ten  per  cent.,  which  would  give  the  correct  capacity 
to  be  stenciled  on  the  cars.  For  the  consideration  of  the  mem- 
bers before  any  definite  action  is  taken. 

LIMIT    GAUGES     FOR    INSPECTING     SECOND-HAND    WHEELS    FOR 
REMOUNTING. 

The  committee  recommends : 

A.  That  the  note  under  limit  gauge  shown  on  Sheet  M.  C.  B. 
16-A  be  changed  to  read:  "For  remounting  cast-iron  wheels 
cast  prior  to  the  M.  C.  E.  standard  tread  and  flange  adopted 
in  igog. 

B.  That  drawings  be  added  showing  the  limit  gauge  for  cast- 
iron  wheels  with  M.  C.  B.  tread  and  flange  adopted  in  1909,  re- 
ducing the  limit  for  height  of  flange  from  I  S/16  inches  to  i  3/16 
inches,  and  a  note  added  under  these  gauges  reading  as  follows: 
"For  remounting  cast-iron  wheels  with  M.  C.  B.  standard  tread 
and  flange  adopted  in  1909." 

AIR    BRAKES — GENERAL    ARRANGEMENT    AND    DETAILS. 

The  committee  approves  the  suggestion  of  a  member  that  to 
conform  to  U.  S.  safety  Appliance  Standards  the  paragraph 
referring  to  hand-brake  chain  should  be  changed  to  read : 
"Brake  chain  shall  be  of  not  less  than  is-inch.  preferably  7/16- 
inch,  wrought  iron  or  steel,  with  a  link  on  the  brake-rod  end 
of  not  less  than  7/16-inch,  preferably  ''3-inch,  wrought  iron  or 
steel,  and  shall  be  secured  to  brake-shaft  drum  by  not  less  than 


^-inch  hexagon  or  square-head  Ixdt.     N'ut  on  said  bolt  shall  be 
secured  by  riveting  end  of  bolt  over  nut. 

AIR    BRAKES — GENERAL    ARRANGEMENTS    AND    DETAILS. 

The  committee  believes  that  cast  steel  of  proper  section  is 
suitable  for  truck-lever  connection  and  would  suggest  that  a 
note  be  added  to  Sheet  M.  C.  B.  18  reading  as  follows:  "Cast 
steel  may  be  used  for  truck-lever  connection  if  of  equal  strength 
to  the  section  of  wrought  iron  or  steel  specified." 

LABEL    FOR    AIR-BRAKE    HOSE. 

The  committee  recommends  that  the  label  and  text  (para- 
grapn  7,  page  70^^)  referring  to  same  be  omitted  from  the  speci- 
fications for  air-brake  hose  and  placed  under  the  label  for  air- 
brake hose,  paragraph  7,  to  be  changed  to  read  as  follows:  "Each 
length  of  hose  must  have  vulcanized  to  it  the  label  for  air-brake 
hose  of  white  or  red  rubber  as  shown  under  the  specifications. 
Label  for  Air-brake  i^ose.  Each  lot  of  200  or  less  must  bear 
the  manufacturer's  serial  number  commencmg  at  one  on  the 
first  of  tlic  year,  and  continuing  consecutively  until  the  end  of 
the  year.  For  each  lot  of  200,  one  extra  hose  must  be  furnished 
free  of  cost. 

Change  second  paragraph  on  page  711  under  the  heading  of 
"Specifications  and  Tests  for  Woven  and  Combination  Woven 
and  Wrapped  Air  Brake  Hose,"  to  read :  "Each  length  of  hose 
must  have  vulcanized  to  it  the  label  for  air-brake  hose  of  white 
or  red  rubber  as  shown  under  the  specifications  'Label  for  Air- 
brake Hose.' " 

Change  second  paragraph  under  the  heading  "Label  for  .Air- 
brake Hose,"  page  712,  to  read:  "Each  length  of  liose  must  have 
vulcanized  to  it  a  standard  air-broke  hose  label  of  white  or  red 
rubber  as  shown.  The  following  information  must  be  branded 
on  the  label:  On  the  top  of  the  badge  the  initials  or  name  of 
road  or  purchaser  and  the  size  l3^  inches;  on  the  bottom  the 
name  of  manufacturer;  on  the  left-hand  end  the  month  and 
year  of  manufacture;  on  the  right-hand  end  the  serial  number 
and  the  letters  M.  C.  B.  Standard ;  and  in  the  center  field  the 
years,  letters  A  and  R,  and  the  numerals  for  the  month  to  show 
the  date  of  application  and  removal.  These  letters  and  figures 
must  be  clear  and  distinct,  not  less  than  J^irich  in  height,  ex- 
cepting name  of  manufacturer,  which  must  not  be  less  than 
'.s-inch  in  height,  and  stand  in  relief  not  less  than  i/32-mch. 
Letters  and  figures  covering  the  application  and  removal  of  the 
hose  must  be  so  applied  that  they  can  be  removed  by  cutting 
without  endangering  the  cover." 

LABEL  FOE  AIR-BRAKE   HOSE. 

Dimensions  of  label  to  be  4  by  2'/<  inches.  Extensions  may 
be  made  on  right-hand  end. 

The  label  shown  on  Sheet  M.  C.  B.  18  to  be  omitted  from 
this  sheet  and  included  on  a  new  Sheet  18-.A  full  size. 

Xo  change  has  been  made  in  the  air-brake  hose  label  aside 
from  increasing  the  size  of  letters  and  numerals  from  3/16-inch 
to  '4-inch  in  height,  and  name  of  manufacturer,  which  has  been 
specified  to  be  not  less  than  ;^-inch  in  height.  The  text  has 
been  revised  to  correspond  with  label. 

The  committee  concurs  in  the  suggestion  of  a  member  that 
we  should  add  a  paragraph  to  the  specifications.  Label  for  Air- 
brake Hose,  page  713.  to  cover  fitting  up  hose  to  the  couplings 
and  nipples  so  that  the  label  on  the  hose  will  show  toward  the 
side  of  the  car  in  such  a  position  that  the  car  inspectors  can 
readily  read  the  label  from  the  side  of  the  car.  This  matter 
should  be  referred  to  letter  ballot  for  adoption  as  Recommended 
t'ractice.  and.  if  approved,  proper  reference  should  be  made  in 
the  text  and   included  under   Sheet  M.   C.  B. — Q. 

SAFETY    APPLIANCES. 

Pages  715  to  722,  Sheets  M.  C.  B.  19  to  19-B. 
The  committee  approves  the  suggestion  to  adopt  the  Recom- 
mended Practice  for  brake  details  shown  on  Interstate  Com- 
merce Commission  Plate  "A"  as  follows;  "Brake  wheels  both 
flat  and  dished  15  inches  and  16  inches  diameter,  brake  ratchet 
wheel,  brake  ratchet-wheel  pawl  and  brake  ratchet-wheel  pawl 
plates."  Also  that  the  text  and  sheets  be  revised  to  conform 
to    Interstate    Commerce    Commission    requirements. 

HEIGHT    OF    COUPLERS. 

Committee  suggests  that  the  text  be  modified  to  conform  to 
the  order  of  the  Interstate  Commerce  Commission  dated  Octo- 
ber 10.  igjo,  reading  as  follows :  "The  maximum  hei.ght  of  draw- 
bars for  freight  cars  measured  perpendicularly  from  the  level  of 
top  of  rails  to  the  centers  of  drawbars  for  standard-gauge  rail- 
roads shall  be  34H  inches,  and  the  minimum  height  of  draw- 
bars for  freight  cars  on  such  stand?rd-gauge  railroads  measured 
in  the  same  manner  shall  be  31;/  inches,  and  on  narrow-gauge 
railroads  the  maximum  height  of  drawbar:,  for  freight  cars 
measured  from  the  level  of  tops  of  rails  to  the  centers  of  draw- 
bars shall  be  26  inches,  and  the  minimum  height  of  drawbars 
for  freight  cars  on  such  narrow-gauge  railroads  measured  in 
the  same  manner  shall  be  23  inches,  and  on  2-foot  gauge  rail- 
roads the  maximum  height  of  drawbars  for  freight  cars  meas- 
ured from  the  level  of  the  tops  of  rails  to  the  centers  of  draw- 
bars shall  be  ly'/i  inches,  and  the  minimum  height  of  drawbars 
for  freight  cars  on  such  2~foot  gauge  railroads  measured  in  the 
«ame  manner  shall  be  i4'/2  inches. 
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RECOMMENDED   PRACTICE.  box  cars   equipped   with   vertical   door   rods   suflicient   clearance 

JOURNAL  BOX  AND  PEDESTAL  FOR  PASSENGER  CARS  FOR  JOURNALS  '""^t  be   allowed  between  the  top   of   Station   platform  and   the 

S   BY  g   INCHES  handle   of   the   door   rod   for   proper  manipulation  of   the   door- 

The  committee   recommends  the   following :  ""od  handle.         .       ,  ,       ,  ,  ,,,,,,  j  , 

(a)  Sheet  A.  T  bv  9-iiich  passenger  journal  box,  change  mouth  H  is  unquestionable  that  the  seal  should  be  located  on  the 
of  box  and  dust'-giiard  opening  to  conform  lo  freight  box  and  (loors  within  reasonabe  reading  distance  from  the  ground  in 
advance  to  Standard  order   to   facilitate   application   and   inspection   of   the   seals,   and 

(b)  Pedestal  for  s  bv  9  journal  box  shown  on  Sheet  B  ad-  t'le  committee  would  recommend  tlie  following-  Center  of 
vance  to   Standard     '     '  "''^P  °''  sealing  eye  should  be  located  not  less  than  5  feet  above 

^^g.j_j[jQjj    WHEELS  '"-"P   °^   '^^''   "°'^   more   than   5   feet  9   inches   above   top   of   rail. 

The    committee    believes    that    the    specifications    for   cast-iron  '^'hese  dimensions  to  be  shown  on  Sheets  F  and  F-l  and  proper 

wheels   should   be   advanced   to    Standard,   but   before   doing   so  reference  made  in  the  text. 

should  be  referred  to  the  Wheel  Committee   for  any  changes  or  ^.  marking    of    freight    equipment    cars. 

corrections  that  mav  be  necessary  '^"^  suggestion  to  add  the  station  symbol  where  car  is  weighed 

is  approved. 

■^"^-■'K-^'^:^  APPLIANCES.  „     ,    „  ,    ,  STF.NCILI.N-C    CAKS. 

The. committee  concurs  in  the  recommendation  that  the  steam  committee   suggests   that   the   word   "stenciling"   in   index 

and    air    line    connections    for    passenger    cars    be    advanced    to  .  ^     ^  .        r  1  ?     ..i  ^»     ■      •■  .  r     „   .     Tu„      „,^,-„„ 

c.       ,      ,  I'  6  3,.,j  f^j^f  [,g  changed  to     lettering,     to  conform  to  the   wording 

stanaara.  Sheet-  \[ 

The  committee  recommends  that  the  three  sheets  M.  C.  B.— J,  '^"  '^'"="^'-  '  ^- 
K  and   L,  be   referred   to   the   Committee   on   Train    Brake   and  ,„,      „  .     "Mit  g.auges  for  round  iron. 
Signal  Equipment   for  revision  to  conform  to  the   U.   S.   Safety         .  ^^'^  Executive   Committee  referred  to  the  Committee  on  Re- 
Appliance  Standards  adopted  March  13,  191 1,  which  provide  that  "^'O"  of   Standards  and  Recommended  Practice,  the  foUovvng. 
the  hand-brake  shall  operate  in  harmony  with  the  power  brake.  i  o  investigate  and  report  on  whether  any  changes  are  necessary 
STEAM   AND  AIR  LINE  CONNECTIONS.  '"  "^e  P^-esent  Recommended  Practice  covering  the  diameters  of 

The  committee  concurs  in  the  recommendation  that  air-brake  '^'^'f"^,"'°"'         ,  ,■        ,,      r>  i    1  n      .■        i  »     i„ 

hose  must  be   iH  inches   inside  diameter,  but  does  not  approve  At  the  present  time  the  Recommended  Practice  does  not  show 

the   it/8-inch  diameter   for  air-signal  hose.     It  also   recommends  any  limits  for  sizes  of   round  iron  more  than   i->8  'nches  in  di- 

that  the  heading  on  page  775  be  changed  to  read:   "Steam   and  f  "^^ter ;   furthermore,  a  nianufacturer  has  asked  that  the   hm.ts 

Air  Connections  for  Passenger  Cars,"  ^^  increased  for  bars  i./«  niches  and  over  in  diameter,  claiming 

The   committee    recommends   that    the    angle   cock    shown    on        !«t   the   present   limUs    are    rather   close    for    rolhng-mill    prac- 

Sheet  Q  be  changed  to  show  30  degrees  from  the  vertical.  ""'.  ^"^    ""   ""'^   ^e    met   under    special    conditions   and    with 

rxcouPLiNG  ARRANGEMENTS  FOR  M.  c.  B.  COUPLERS.  '^?,^'^^   care,   which  means   a   special   pri.e. 

The  committee  recommends   to  advance  to  Standard  the  clev-  ,.  ^he   committee,   after  carefully  considering   this  question    be- 

ises,  links  and  pin  now  shown  on  Sheet  C,  and  to  include  Plate  '■?^^^  'Kf'^}  be  entirely  proper  to  adopt  the   Standards   of  the 

B  and  text  governing  the  uncoupling  levers  of  the  U.  S.  Safetv  ^^f^'er  Mechanics    Association  for  the  allowable  variations,  both 

Appliance  Standards,  adopted  by  order  of  the  Commission  dated  ^elow  and  above  the  nominal  size  for  round  iron  1}A  inches  and 

March    13.    191 1,   i"   the   standards   of   the   Association.  "'°"'   '"    diameter.     Revised   table    is   given   below:  _ 

Large  Size  Small  Size     Total  Varia- 

COUPLER  YOKES.  .  Nominal  Diameter  of  Iron,  Inches.        Inches.  Inches.  Inches 

The  committee  concurs  in  the  recommendation  that  the  yoke  'V"^-.  End._  tion. 

for  the  twin  spring  gear,  yoke  for  tandem  spring  gear  and  yoke  }^-    I'ss-'o  1  eiso  024 

for  friction  gear  be  advanced  to  standard,  and  suggests  that  they  j^J    ................... ...\.. ..        1.7625  1.7375  !o85 

be  shown  on  a  new-  Sheet  No.  23-A.  iji    i.ssso  1.86-20  .026 

DROP-TEST  MACHINE  Round  iron  2  inches  in  diameter   and  over   should  be   rolled 

The  committee  concurs  in  the  recommendation  that  the  drop-  to  nominal  diameter, 
test  machine    for   M.   C.    B.   couplers   and   knuckle   pins  be   ad-  splicing  of  steel  center  sills. 

vanced  to  standard.  splicing  of   wooden   sills. 

SIGNAL-LAMP  BRACKETS  AND  SOCKETS.  _  The  committee  recommends: 

The  committee   suggests  that  the   slotted  and   tapered   dimen-  (a)  Xq  advance  text  on  pages  782  and  783  on  splicing  of  sills, 

sions  be   shown,  the   other   details   of   the   bracket   omitted,   and  steel  and  wooden,  to   Standard,  and  omit  reference  in  the  text 

advanced  to   Standard.  to   draft  sills,   as   the   latter   are  misconstrued   in   some   quarters 

BRAKE  CHAINS,  to  mean  draft  timbers.  , 

The    committee    concurs    in    the    recommendation    to    advance  (b)  Advance  Sheet  D  to  Standard,  and  add  a  note  under  Fig. 

brake  chains  shown  on  Sheet  M.  C.  B.   18  to  Standard.  g-B,   reading,  "Center  sills,"  and  a  new   tig.  9-C,  reading,  "In- 

Box-CAR  OUTSIDE-HUNG  SIDE-DOOR  FIXTURES.  termediate  and  side  sills." 

The  committee  approves  the  suggestion  that  door-hasp  staple,  (c)  Change  Fig.  9-B  to  Fig.  E,  and  change  Fig.  9-C  to  Fig.  F. 
shown  on  Sheet  M.  C.  B.-F,  be  increased  in  length  from  5^4  Discussion.— There  was  objection  raised  to  the  recommenda- 
mches  to  16  inches,  to  provide  for  four  bolts,  for  fastening  .  .  ^  ,  ,  ^  j-  ,  ,  r  • 
staple  to  door.  The  present  hasp  staple  is  causing  trouble,  due  "on  to  omit  from  the  volume  of  proceedings^  the  code  of  inter- 
to  pulling  through  the  wood  on  account  of  insecure  fastening.  change  laws.  This  matter  was  finally  decided  by  the  passing 
STANDARD  LOCATION  FOR  CAR-DOOR  SEALS.  of   a   motion   made   by  Mr.    Seley  that  the   code  of   interchange 

At  a  special  meeting  of  the  General  Managers'  Association  of  ^ules  and  the  rules  for  loading  long  material  be  incorporated  in 

the  Southeast,  held  on   September  9,   1910,  the  following  resolu-  ^,  ,.  ,  .,       .  ,  .^    '  .  .^^     ,  ,. 

tion  was  unanimously  passed :  *«    proceedings,    while   the    arbitration    committee  s   proceedings 

"Resolved.  That  it  be  the  sense  of  this  meeting  that  car-door  should  be  eliminated, 
fastenings  should  be  located  5  feet  above  top  of  rail  and  I   foot  The  matter  of  the  height  of  hasp  or  seal  pin  on   doors   was 

above  the  floors  of  the  cars,  and  it  is  recommended  to  all  lines  gj^.g,,    considerable    discussion,    and    it    was    finally    decided    to 

that  they  include  these  specifications  for  all  new  equipment,  and  _  ,       ...  ,     .  j    ^i,  »   *i       1    -  i,»     i  „  1  1    1  „   „f 

.i,„t  -i  1  A  1     .       14.       ^u     1       i-„        !    i„       j:„ot„.,:„„c  make   this    recommendation    read   that   the    height    should   be   at 

that  It  be   made  a  rule  to  alter  the  location  of  door  fastenings  .  .  r  ,       r 

for  all  cars  going  through  the  shops  for  general  overhauling  to  5  ft.  with  allowance  variation,  instead  of  between  5  ft.  and  5  ". 

conform  to  this  standard."  9  in.  as  recommended  by  th«  committee.     This  change  was  ac- 

It  was  further  stated  that  this  action  will  be  communicated  to  cepted  bv  the  committee  and  a  motion  to   refer   the   report,   as 

the  Master  Car  Builders'  Association,  the  various  General  Man-  ^^^^  amended  to  letter  ballot  was  carried, 
agers    Associations   and   to   the   American    Railway   Association,  .  . 

the  cause  for  this  action  being  the  present  difficulty  in  procuring  Among  the  matters  m  the  commiltees  report  which   were  to 

proper  seal  records,  by  reason   of  the  seals  on  most  cars  being  be   brought   before   the   convention    for   decision    the   subject   of 

so  high  from  the  ground  that  those  entrusted  with  the  duty  of  the  marked  carrying  capacity  of  cars  being  raised  in  proportion 

procuring  the  sealing  records  cannot  read  them.  as  the  dead  weight  of  the  car  was  reduced,  i.  e..  that  the  total 

Ihe  committee  has  given   this  matter  very  careful  considera-  .  ,         ^  ,,,,,, 

tion,    and    would   call    tlie    attention    of    the    members   to    Sheet  ^'<^'§ht  of  car  and  load   should   remain  constant,   was   given   an 

M.  C.  B.— F,  Box  Car  Outside  Hung  Side  Door,  on  which  the  active  discussion.     Theie   was   considerable   objection   raised   to 

hasp  to  wdiich  the   seal  is   attached  is  located   "about  5;   feet  6  the  matter  of  marking  up  car  capacities  by  means  of  a  paint 

inches  froni  the  top  of  rail';  and  to  Sheet  M.  C.  B.— F-i,  Box  i^^ush,  while  other  members  believed  that  any  savins  in  the  dead 
Car  rlush  Side  Door,  on  which  the  hasp  to  which  the  seal  is  at-  •  >  ^      r   ...1  1  •  .     ^i  ui      ..  T      t,      j     • 

tached   is   located   "s   feet   6   inches   from   top   of   rail."     Flush  ^^'^'ght   of   the   car   which   they   were   able   to    make   by   design 

doors  of  the  description  shown  on  Sheet  F-l  are  sealed  both  at  should   be   added   to   the   revenue   capacity   of   the   car.      It   was 

door-rod  handle  and  at  the  hasp,  therefore,  the  sealing  dimen-  pointed   out   by   M.    K.   Barnum    (I.   C.)    that   there   were   many 

sion  should  be  shown  at  the  door-rod  handle  as  well  as  at  the  features  concerned  with  this  subject  and  he  made  a  motion  that 

hasp.     On    some    refrigerator   cars,    on   account   of   the   double-  .,  ^^      i,         c        j  .«  „„:  1 ^™„,;n,„  f.,,  „   ,-<.„„,f  „=„* 

J     ■     ,       ,     ,  .      °  ■         ...      j.^     li    1      i_  •        iU  1-  the  matter  be  referred  to  a  special  committee  tor  a  report  next 

door   bar-lock    construction,   it   is   difficult    to   bring   the    sealing  .  ,    j  ,      m      tt  j 

eye  lower  than   ?   feet  8  inches   above  the   top   of   rail,   and   on  year-  This  motion  was  seconded  by  Mr.  Hennessey  and  carried. 


July,  1911. 
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TRAIN  BRAKE  AND  SIGNAL  EQUIPMENT 


Committee: — R.    B.    Kendig,   cliairnian :    T.   L.    Burton,   B.   P. 
Flory.  E    W.  Pratt,  R.  K.  Reading. 

Piping  Arrangement  for  Steex  Cars. 
From  replies  received  to  Circular  of  Inquiry  requesting  cer- 
tain information  concerning  the  foundation  brake  arrangement 
on  steel  cars  and  steel-underfrarae  cars,  it  would  seem,  having 
in  mind  the  greatest  degree  of  accessibility,  that  the  practice  of 
locating  brake  pipes  is,  in  a  general  way,  uniform.  Since  this 
subject  was  assigned  to  your  committee  two  years  ago.  the  rail- 
road car  designers,  the  air-brake  manufacturers  and  the  car 
manufacturers  have  had  considerable  additional  experience  in 
designing  air-brake  pipe  arrangements.  There  are  so  many 
different  types  of  steel  cars  now  in  existence,  to  say  nothing  of 
the  future,  that  the  committee  believes  it  could  not  present  piping 
arrangements  that  would  be  suitable  for  all  cases,  and  no  rec- 
ommendation of  a  piping  arrangement  for  steel  cars  is.  there- 
fore, deemed  necessary. 

AIR-BRAKE    DEFECT    C.^RD. 

The  committee  would  make   the   following  recommendations: 
(a')  .A  defective  air-brake  card,  as  shown  by  Fig.   i.  to  take 
the  place  of  the  present  air-brake  cutout  card  and  defective  air- 
brake card. 

(bt  A  revision  of  the  defects  enumerated  on  the  present  air- 
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i"-w   3,!-iiicli   wIkcI   would   be   objectionable   when   wliccl   is   worn 

to  limit,  and  some  compromise  angle  would  have  to  be  selected. 

The  committee   recommends,   therefore,   that   the   question   of 

advancing  to  standard  the  before-mentioned  practice  be  deferred 
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brake  cutou!   card  and  air-brake  repair  card  to  re;id  as  shown 
on  the  proposed  defective  air-brake  card.  Fig.  i. 

I'c)  The  use  of  card  to  be  designated  by  its  location  on  car, 
as  follows : 

(1)  If  car  can  be  placed  between  air-brake  cars,  wire  this 
card  near  triple  valve,  where  it  can  be  readily  seen. 

(2)  If  car  must  not  be  placed  between  air-brake  ears,  wire 
card  to  brake  pipe  near  angle  cock  at  each  end  of  car 

(d)   The  color  of  defective  air-brake  card  to  be  red 

Ce)  The  size   of  defective    air-brake    card   to    be  314    by    9 

inches,  including  the  stub,  which  is  3j'i  x  2-34  inches. 

(f)  Card  to  be  fitted   with  eyelet,  as   shown   in   Fig.    i.   and 

each  card  supplied  with  suitable  wire  for  attaching  to  car. 

EFFICIENT    TRUCK    BRAKE    FOR    CARS    KQUIPPED    WITH     ALL-STEEL    OR 
STEEL-TIRED   WHEELS. 

From  a  compilation  of  the  data  received  in  answer  to  Circular 
of  Inquiry  of  the  Wheel  Committee  the  committee  has  assumed, 
for  the  purpose  of  consideration  of  this  subject,  a  diameter  of 
30  inches  when  wheel  is  worn  to  limit. 

By  making  several  truck-brake  layout  drawings  it  was  found 
that  the  additional  brake  travel  due  to  decreased  diameter  of 
wheels  can  be  readily  taken  up  by  means  of  additional  holes  in 
the  bottom  connection  rod  jaws. 

The  committee  recommends  that  sketch  of  bottom  rod,  detail 
Fig.  2.  to  be  shown  on  Plate  18,  to  cover  bottom-rod  details 
for  cars  having  inside-hung  brakes  and  equipped  with  all-steel 
or  steel-tired  wheels;  the  inside  pin  holes  to  be  used  with  new- 
wheels. 

IV. — ANGtXARITY    OF    BR.\KE-BEAM    HANGERS. 

This  subject  is  somewhat  involved  by  the  increasing  use  of 
all-steel  and  steel-tired  wheels  on  freight  cars,  with  the  conse- 
Quent  difference  in  diameter  of  wheels  when  new  and  worn  to 
limit. 

The  Wheel  Committee  has  made  recommendations  as  to 
maximum  diameter  for  all-steel  and  steel-tired  wheels,  but  has 
left  open  the  question  of  diameter  when  wheel  is  worn  to  limit. 
It  is  obvious  that  an  angle  of  brake  beam  hanging  suitable  for  a 
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until  it  has  more  data  and  time  for  consideration  of  the  sub- 
ject. 

v. — TRIPLE  V.^LVE   TEST   RACK   AND   CLEANING    AIR   BRAKES. 

In  pursuance  to  the  suggestion  outlined  at  the  1909  convention, 
a  member  of  the  .Association's  Committee  on  Train  Brake  and 
Signal  Equipment  had  placed  in  freight  and  coal  service  on  the 
Philadelphia  &  Reading  Railway,  and  the  Central  Railroad  Com- 
pany of  New  Jersey,  during  the  latter  part  of  1909  and  the 
early  part  of  1910.  1,500  Westinghouse  K-2  triple  valves  contain- 
in.g  no  lubricant:  also,  for  comparative  test.  I.ooo  additional 
triple  valves  which  had  been  lubricated  with  a  suitable  composi- 
tion of  oil  and  graphite. 

.\  large  number  of  the  lubricated  and  non-lubricated  valves 
were  removed  from  the  cars  after  they  had  been  in  ser\ice  for 
twelve  to  fourteen  months,  and  were  carefully  inspected  and 
tested  before  and  after  cleaning. 

Briefly  stated,  the  investigation  thus  far  shows  the  following 
results : 

Lubricated  Vakrs. — .A.fter  being  in  service  twelve  to  fourteen 
months,  65.66  per  cent,  of  the  valves  tested  passed  all  test  before 
they  were  cleaned :  21  per  cent,  failed  on  charging  the  auxiliary 
reservoir  in  the  prescribed  time  because  of  the  valves  being 
dirty. 

.After  cleaning,  86.36  of  the  lubricated  valves  tested  passed  all 
test. 

Non-lubricated  Valves. — .\fter  being  in  service  twelve  to 
fourteen  months.  37.2  per  cent,  of  the  valves  passed  all  test 
before  cleaning:  thirty-six  per  cent,  failed  on  charging  the  auxil- 
iary reservoir  in  the  specified  time. 

.\fter  cleaning.  90.69  per  cent,  of  the  non-lubricated  valves 
tested  passed  all  test. 

.\11  of  the  slide  valves,  slide-valve  seats,  bushing  and  packing 
rings  were  highly  polished  and  <;howed  no  ill  effects  from  lack 
of  lubricant. 

Eliminating  the  defects  that  caused  the  lubricated  and  non- 
lubricated  valves  to  pass  the  prescribed  test  which  would  not 
be  influenced  by  the  application  of  lubricant,  there  w-as  no  ap- 
preciable difference  in  the  performance  of  the  lubricated  and 
non-lubricated  valves. 

While  the  committee  does  not  feel  that  the  scope  of  its  investi- 
gation has  been  sufficiently  broad  to  justify  any  definite  recom- 
mendations on  discontinuing  the  application  of  lubricant  to 
triple  valves,  it  does  feel  that  the  subject  is  of  sufficient  im- 
portance to  justify  a  more  thorough  investigation  than  the  com- 
mittee has  been  able  to  make. 

.As  a  conclusion  to  its  report,  the  committee  presents  the  fol- 
lowing proposed  instructions  on  the  inspection,  repairs  and  test 
of   freight   brakes,   and    suggests   its   adoption   as    recommended 
practice. 
ANXU.AL    REPAIRS    TO    FRETGHT-CAR   AIR    BR.AKES. 

INSPECTION. 

Cleaning   and   Lubricotimi    Triple    Valves. 

The  triple  valve  should  be  removed  from  the  car  for  cleaning 
in  the  shop,  and  should  be  replaced  by  a  triple  in  good  condition. 
It  should  be  dismantled  and  all  the  internal  parts,  except  those 
with  -ubber  seats  and  gaskets,  cleaned  with  gasoline,  then  blown 
off  with  compressed  air  and  wiped  dry  with  a  cloth. 

The  slide  valve  and  graduating  valve  must  be  removed  from 
the  triple-piston  and  retarded  release  paits  from  the  body  in 
order  that  the  ser\ice  ports  in  the  slide  valve  and  oiher  parts 
mav  be  properly  cleaned. 

Xo  hard  metals  should  be  used  to  remove  gum  or  dirt  or  to 
loosen  the  piston  packing  ring  in  its  groove. 

The  feed  groove  should  be  cleaned  with  a  piece  of  wood, 
pointed  similar  to  a  lead  pencil.    Bags  or  cloth   should  be  used 
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for  cleaning  purposes,  rather  than  waste,  as  waste  invariably 
leaves  lint  on  the  parts  on  which  it  is  used. 

In  removing  the  emergency  valve  seat,  care  must  be  exercised 
not  to  bruise  or  distort  it. 

Particular  attention  should  be  given  the  triple-piston  p.-icking 
ring.  It  should  have  a  neat  lit  in  its  groove  ni  the  piston,  and 
also  in  the  triple-piston  bushing;  once  removed  from  ihe  piston, 
or  distorted  in  any  manner,  it  should  be  scrapped.  The  lit  of 
the  packing  ring  in  its  groove  and  bushing  and  the  condition  of 
the  bushing  should  be  such  as  to  pass  the  prescribed  tests. 

The  graduating  stem  should  work  freely  in  the  guide  nut.  Tlie 
graduating  spring  and  the  retarded  release  spring  in  retarded 
release  triple  valves  must  conform  to  standard  dimensions  and 
be  free  from  corrosion.  The  thread  portion  of  the  graduating 
stem  guide  should  be  coated  with  oil  and  graphite  before  re- 
applying it  to  the  triple  cap. 

The  triple  valve  piston  and  the'  emergency  valve  must  be 
tested  on  centers  provided  for  the  purpose  to  insure  them 
being  straight.  The  emergency  valve  rubber  seat  should  invari- 
ably be  renewed  unless  it  can  plainly  be  seen  to  be  in  first-class 
condition,  which  is  seldom  the  case.  A  check-valve  case  having 
cast-iron  seat  should  be  replaced  with  a  case  having  a  brass  seat. 

The  cylinder-cap  gasket  and  check-valve  case  gasket  to  be 
carefully  e.Kanuned  and  cleaned  with  a  cloth  ;  but  should  not  be 
scraped.  All  hard  or  cracked  gaskets  to  be  replaced  with  new 
ones. 

Standard  gaskets  as  furnished  by  the  air-brake  manufacturers 
should  be  used.  The  use  of  home-made  gaskets  should  be 
aA'oided,  as  the  irregular  thickness  results  in  leakage  ajid  causes 
triple-piston  stem  to  bend  or  break. 

The  tension  of  the  slide-valve  spring  should  be  regulated 
so  that  its  contour  will  be  such  as  to  bring  the  outer  end 
I-^-inch  higher  than  the  bore  of  the  bushing  when  the  outside 
end  of  the  spring  touches  bushing  when  entering. 

Before  assembling  the  parts  after  cleaning,  the  castings  and 
ports  in  the  bodv  of  the  triple  valve  should  be  thoroughly 
blown  out  with  compressed  air,  and  all  parts  of  the  triple  not 
elsewhere  provided  for  known  to  be  in  good  condition. 

Lubricate  the  seat  and  face  of  the  slide  valve  and  slide-valve 
graduating  valve  with  high-grade  very  fine  diy  grapliite,  rubbing 
it  onto  the  surface  and  the  upper  portion  of  the  bushing  where 
the  slide-valve  spring  bears,  so  as  to  make  as  much  as  possible 
adhere  to  and  fill  up  the  pores  of  the  brass,  leaving  a  very 
thin  coating  of  free  graphite.  The  parts  to  be  lubricated  with 
graphite  must  be  free  from  oil  or  grease. 

Rub  the  graphite  in  with  a  flat-pointed  stick  over  the  end  of 
which  a  piece  of  chamois  skin  has  been  glued.  At  completion 
of  the  rubbing  operation  a  few  light  blows  on  the  slide  valve 
will  leave  the  desired  light  coating  of  loose  graphite. 

Tlie  triple-valve  piston  packing  ring  and  its  cylinder  should 
be  lubricated  with  either  a  light  anti-friction  oil  or  a  suitable 
graphite  grease  as  follows: 

-\ppiy  a  light  coating  to  the  packing  ring  and  insert  the  piston 
and  its  valves  in  the  body,  leaving  them  in  release  position,  then 
lubricate  the  piston-cylinder  and  move  the  piston  back  and  forth 
several  times,  after  which  remove  the  surplus  from  the  outer 
edge  of  the  cylinder  to  avoid  leaving  sufficient  lubricant  to  run 
on  the  slide  valve  or  seat  while  the  valve  is  being  handled  or 
stored  ready  for  use. 

No  lurhication  to  be  applied  to  the  emergency  piston,  emer- 
gency valve  or  check  valve. 

.'^Il  triple  valves  after  being  cleaned  or  repaired  must  be 
tested,  preferably  on  a  rack  conforming  to  the  attached  nrint, 
and  pass  the  test  prescribed  under  the  subject  of  "Triple  Valve 
Tests"  before  being  placed  in  service. 

Should  any  of  the  triple-valve  bushings  require  renewing, 
such  work  should  be  done  bv  the  air-brake  manufacturer^. 

Triples  in  which  packing  rings  are  to  be  renewed,  slide  valve 
or  graduating  valves  renewed  or  faced,  if  the  latter  is  of  slide 
type,  should  be  sent  to  a  central  point  or  general  repair  station 
for  repairs. 

When  applying  the  triple  valve  to  the  auxiliary  reservoir,  the 
gasket   should  he   placed  on   the   triple   valve,  not   the  reservoir. 


Lnhncat'ng  and  Insfccl'wn  of  the  Brake  Cylindns. 

First,  secure  the  piston  rod  firmly  to  the  cylinder  head,  then 
after  renioing  the  non-pressure  head,  piston  rod,  piston  head  and 
release  spring,  scrape  off  all  deposits  of  gum  and  dirt  with  a 
putty  knife  or  its  equivalent,  and  thoroughly  clean  the  removed 
Darts  and  the  interior  of  the  cylinder  with  waste  saturated  with 
kerosene. 

Packing  leathers  must  not  be  soaked  in  kerosene  oil  as  it 
destroys  the  oil  filler  placed  in  the  leather  by  the  manufacturers, 
opening  the  pores  of  the  leather  and  causirg  them  to  become 
hard. 

Particular  attention  to  he  paid  to  cleaning  the  leaknee  groove 
and  the  auxiliary  tube.  Triple  valve  must  be  removed  when  the 
auxiliary   tube   is  being  cleaned 

The  expanding  rinr  when  applied  in  the  packing  leather  should 
he  a   true  circle   and   fit  the   entire  circumference,   and   have  an 


opening  of  from  3-16  to  }4  inch;  when  removed  from  the  cylin- 
der the  ring  opening  should  be  I'A  to  I  9-16  inches,  and  with 
this  opening,  of  course,  will  not  be  a  true  circle. 

A  packing  leather  wdiich  is  worn  more  on  one  side  than 
the  other  should  be  replaced  with  a  new  one  of  uniform  thick- 
ness, or  turned  so  as  to  bring  the  thin  side  away  from  the  bot- 
tom of  the  cylinder.  The  piston  should  be  turned  each  time  the 
cylinder  is  cleaned.  In  putting  a  packing  leather  on  piston,  it 
should  be  so  placed  as  to  bring  the  flesh  side  of  the  leather  next 
to  tlie  cylinder  walls. 

Follower  studs  to  be  firmly  screwed  into  the  piston  heads, 
and  nuts  to  be  drawn  up  tight  before  replacing  the  piston. 

The  inside  of  the  cylinder  and  packing  leather  to  be  lightly 
coated  with  a  suitable  lubricant,  using  not  more  than  4  ounces 
nor  less  than  3  ounces  per  cylinder. 

Part  of  the  lubricant  should  be  placed  on  the  expander  ring, 
and  the  adiacent  side  of  the  packing  leather,  thus  permitting 
the  air  pressure  to  force  the  lubricant  into  the  leather  at  each 
application  of  the  brake. 

No  sharp  tools  should  be  used  in  placing  the  packing  leather 
into  the  cylinder. 

After  the  piston  is  entered  and  before  the  cylinder  head  is 
replaced,  the  piston  rod  should  be  slightly  rotated  in  all  direc- 
tions, about  three  inches  from  the  center  line  of  the  cylinder,  in 
order  to  be  certain  that  the  expanding  ring  is  not  out  of  place. 

In  forcing  the  piston  to  its  proper  position  in  the  cylinder, 
the  packing  leather  will  skim  from  the  inner  walls  of  the  cylin- 
der any  surplus  lubricant  that  may  have  been  applied.  It  has 
been  found  good  practice  to  again  extract  the  piston  and  remove 
the   surplus   lubricant. 

All  stencil  marks  to  be  scraped  off  or  painted  over  with  black 
paint.  The  place  of  cleaning,  day,  month  and  year  to  be  sten- 
ciled with  white  paint,  preferably  on  both  sides  of  the  cylinder 
or  auxiliary  reservoir,  or  if  this  is  not  readily  visible,  in  a 
convenient  location  near  the  handle  of  the  release  rod. 

The  bolts  and  nuts  holding  the  cylinder  and  reservoir  to  their 
respective  plates  and  the  latter  to  the  car,  to  be  securely 
tightened. 

The  brake  cylinder  to  be  tested  for  leakage  after  cleaning, 
preferably  with  an  air  gauge,  which  can  be  done  by  attaching 
the  gauge  to  the  exh.aust  port  of  the  triple  valve  before  connect- 
ing the  retainer  pipe,  or  where  the  latest  type  retainers  are  used 
the  gauge  can  be  connected  to  the  exhaust  port  of  the  retaining 
valve.  In  either  case,  the  gauge  will  indicate  cylinder  leakage 
on  releasing  the  triple  valve  after  making  an  application,  and 
when  atached  to  il-e  retainer  valve  it  will  also  test  the  retainer 
and  retaining-valve  pipe. 

Brake-cylinder  leakage  should  not  exceed  five  pounds  per  min- 
ute, from  an  initial  pressure  of  fifty  pounds. 

Each  time  the  triple  valve  and  the  brake  cylinder  are  cleaned, 
the  brake  pipe,  brake-pipe  strainer  and  branch  pipe  should  be 
thoroughly  blown  out  and  the  triple  valve  strainer  cleaned  be- 
fore recorpling  the  branch  pipe  to  the  triple  valve.  If  a  dirt 
collector  is  used,  the  plug  should  be  removed,  the  accumulation 
blown  out  and  the  threaded  portion  of  the  plug  coated  with  oil 
and  graphite  before  replacing. 

All  union  gaskets  should  be  made  of  oil-tanned  leather.  The 
use  of  rubber  in  unions  should  not  be  permitted. 

Piston  travel  should  be  adjusted  to  not  less  than  $1^2  nor  more 
than  7  inches. 

-\DI1ITT0N.\L   INSPECTION    .i^ND   KEP.MRS    TO   CARS. 

^^'hen  the  brake  cylinder  and  triple  valve  is  cleaned,  the  fol- 
lowing additional  work  should  be  done  to  the  car: 

Retaining  valve  cleaned  by  removing  the  cap,  wiping  or  blow- 
ing out  all  dirt  and  seeing  that  the  valve  and  its  seat  are  in 
good  condition,  the  retaining  position  exhaust  port  open  and 
the  valve  proper  is  well  secured  to  the  car  in  a  vertical  posi- 
tion, pipe  clamps  applied  where  missing  and  tightened  where 
loose,  hose  and  angle  cocks  turned  to  their  proper  position.  Pipe 
joints,  air  hose,  release  valves,  angle  and  stop  cocks  should  be 
tested  by  painting  tlie  parts  with  soap  suds  while  under  an  air 
pressure  of  not  less  than  70  pounds,  preferably  ?o  pounds,  and 
defective  parts  repaired  or  removed. 

See  that  there  are  no  broken  or  missins  brake  shoes,  brake 
beams  or  foundation  brake  gear,  and  if  the  car  belongs  to  a 
foreign  road,  a  repair  card  should  be  made  out  covering  all 
work  that  has  been  done  and  attached  to  the  car.  as  per  M.  C. 
R    Rules. 

The  inspection  and  repairs  which  have  been  mentioned  should 
be  made  to  all  cars  at  least  once  in  twelve  months. 

TRIPLE-V-\LVE   TESTS    AND   INSTRUCTIONS   FOR  OPERATING   TRTPLE-V.M.VE 
TEST  RACK. 

Mounting    Trifilc   Valves  for   Testing. 

With  the  triple-valve  ga.sket  applied  _  to  the  face  of  the 
triple-valve  flange,  place  the  latter  against  the  face  of  the 
stand  in  a  vertical  position  and  open  cock  "X,"  as  shown  on 
attached  piping  diagram.  Fig.  3.  Connect  the  brake  pipe  to  the 
triple,  then  open  cock  "Z." 

Before  attaching  triple  valves  suitable  for  use  with  8-inch 
brake    cylinders,    insert    in    the    auxiliary   reservoir    end    of    the 
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vaUc    tlie    triclioii-increaser    exunsion    piece,    suitable    for    llic 
valve  under   test. 

Two  triple-valve  stand  face  plates  are  required  for  each  test 
rack  to  permit  the  testing  of  all  types  of  freight  triple  valves. 

Plate  N'o  I  is  for  use  when  testing  triple  valves  for  8-inch 
cylinders. 

Plate   No.   2   is   for   triple   valves   used   on    lo-inch   cylinders. 

If  it  is  found  necessary  to  repeat  any  test  which  has  neces- 
sitated a  reduction  of  auxiliary  reservoir  pressure,  valve  "B" 
may  be  moved  to  position  No.  2,  which  provides  a  by-pass 
around  the  triple  valve  from  the  brake  pipe  to  the  auxiliary 
reservoir,  thereby  permitting  a  quick  recharge. 

.     Test  No.   I. — Charging  Test  for  Triple  Valves. 

Commencing  the  tests  with  cocks  2,  3,  7  and  9  open,  all  other 
nuniliered  cocks  closed,  valve  "V"  in  position  No.  3  (lap),  valve 
"A"  in  position  No.  i,  auxiliary  reservoir  empty  and  main 
reservoir  pressure  80  pounds  pressure,  proceed  as  follows: 

Close  cock  No.  7  and  open  No.  i,  and  with  80  pounds  pressure 
in  the  brake  pipe  note  the  time  required  to  charge  the  auxiliary 
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by  closing  and  opening  cock  No.  i  ;  finally  leaving  it  closed. 

Coat  the  exhaust  port  of  triple  valve  with  soapsuds  to  ascer- 
tain if  leakage  exists  past  the  slide  valve  or  bushing  to  the 
exhaust   with  tlie  piston   and  slide   valve   in  emergency  position. 

Close  cocks  2  and  3  and  note  the  rate  of  fall  of  pressure 
indicated  by  the  brake-cylinder  gauge  hand,  which  is  now  con- 
nected only  wilh  the  small  volumes  between  cocks  2  and  3  and 
the  triple  valve.  A  leakage  greater  than  5  pounds  in  10  seconds 
indicates  cither  excessive  check-valvt  leakage  or  that  the  piston 
tloes  not  seal  against  the  cylinder-cap  gasket. 

At  I  he  completion  bf  this  test,  open  cocks  2  and  3  in  the  order 
given. 

Sec.    "B,"   Test  No.   2. — Leakage  at   Exhaust   in   Release   Slide 
Valve  of  Emergency-valve   Leaking. 

Open  cock  r,  and  after  the  brake-cylmder  pressure  is  ex- 
hausted close  cock  3  and  again  coat  the  exhaust  port  with  soap- 
suds to  determine  if  there  is  any  leakage  from  the  auxiliary 
reservoir  to  the  brake  cylinder  past  the  slide  valve  when  the 
triple  valve  is  in  release  position,  or  from  the  brake  pipe  to  the 
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reservoir  to  specitied  pressure,  as  given  in  the  following  table  : 
(Note. — If,  during  this  test  or  Test  No.  2  (LeakageTest),  any 
considerable  leakage  is  discovered,  the  charging  test  must  be  re- 
peated.) 

With  break-pipe  pressure  maintained  at  80  pounds,  the  triple 
valves  should  charge  the  auxiliary  reservoir  as  follows : 

CHARCINn    .WXILIARY    RESERVOIR. 

From  0  to  30  Lbs.      From  0  to  70  Lbs. 
Seconds.  Seconds. 

Westinghouse  Triple   \'alve  Min.  Max.       Min.         Max. 

8-inch    non-quick    service 21  2S  5S  ?>* 

lO-inch    non-quick    service 13  17  34  4-1 

t-inch    quick    service 32  42  100  120 

lO-inch    quick    service 19  24  60  72 

From  0  to  30  Lbs.     From  0  to  70  Lbs. 
Seconds.  Seconds. 

New  York  Triple   Valve  Min.  Max.       Min.         Max. 

8-inch    non-quick    service     . .  61  82 

in-inch  non-quick  service    ..  46  61 

S-inch     quick     service     .  .  100  120 

10-inch  quick  service    . .  65  80  _ 

These  tests  give  practically  the  same  results,  and  the  time 
of  charging  from  o  to  30  pounds  is  given  simply  to  save  time 
in  making  the  test. 

Test  No.  2. — Leakage  Test. 
Commencing  each  of  the  sections  of  Test  No.  2,  with  cocks  I, 
2,  3  and  0  open,  all  other  numbered  cocks  closed,  valve  "B"  in 
position  No.  3  flap),  valve  "A"  in  position  No.  I,  and  auxiliary 
reservoir  charged  to  80  pounds,  proceed  as  follows : 
Sec.   "A."   Test  No.   2. — U'cstinghonse    Triple    Valves   and   Xczv 
York   Quick-service   Trifle   Valves.    Leakage   at  E.vhaust  in 
Emergency    Check-Valve    and    Cylinder-Cap    Gasket 
Leakage. 
Operate   the   triple   valve   two   or   three   times   in   quick   action 


brake  cylinder  past  the  emergency  valve  or  its  seat,  when  the 
differential  on  the  emergency  valve  is  high.  Open  cock  3,  then 
paint  the  body  of  the  triple  valve  with  soapsuds  to  determine 
if  leakage  exists  direct  to  the  atmosphere  through  castings 
or  gaskets. 

Tf  leakage  is  discovered  at  the  triple  exhaust  in  release 
position,  determine  if  it  is  from  the  auxiliary  reservoir  or  brake 
-pipe  in  the  following  manner : 

Move  valve  "A"  to  position  No.  8  and  open  cock  7  until  the 
brake  pipe  and  auxiliary  reservoir  are  empty;  then  with  the 
valve  "J"  in  position  No.  3,  place  a  soap  bubble  on  the  exhaust 
port  and  place  valve  ".\"  in  position  No.  2.  If  no  leakage 
is  found  at  the  exhaust,  advance  valve  "J"  by  stages  from  posi- 
tion to  position  until  a  brake-pipe  pressure  of  10  pounds  is  ob- 
tained. .\ny  leakage  from  the  exhaust  while  the  auxiliary 
reservoir  is  without  pressure  must  be  from  brake  pipe,  past  the 
emergency  valve.  Therefore,  if  no  exhaust  leakage  is  found 
and  leakage  did  exist  while  the  auxiliary  reservoir  was  charged, 
it  indicates  defective  slide  valve.  At  the  completion  of  this 
test,  close  cock  No.  7  and  move  valve  "A"  to  position  No.  i, 
recharging   auxiliary   reservoir. 

Sec.  "C,"   Test  No.   2. — Graduating-valve  Leakage. 

Move  valve  "A"  to  position  No.  7  until  a  brake-cylinder 
pressure  of  frorn  20  to  30  pounds  is  obtained.  Then  return 
valve  "\"  to  position  No  -x  and  dose  cock  3.  If  the  brake- 
cylinder  pressure  then  increases  without  leakage  at  the  exhaust 
port,  it  is  proper  to  assume  that  the  graduating  valve  is  leak- 
ine.  providing  it  has  been  determined  bv  the  preceding  tests 
that  the  emergency  valve  is  tight.  If  leakage  at  the  exhaust 
occurs  during  this  test,  which  will  be  determined  by  placing  a 
snap   bubble   o\-'    the   exhaust,   the   leakage    may   be    either   from 
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slide  valve  or  graduating  valve.  The  rate  of  rise  of  pressure 
on  the  brake  cylinder  gauge,  resulting  from  graduatnig-valve 
leakage,  must  not  exceed  s  pounds  in  20  seconds.  I'his  com- 
paratively rapid  rate  of  rise  is  permissible  owing  to  the  ex- 
tremely small  volume  of  the  section  of  brake-cylinder  pipe  into 
which  the  leakage  is  occurring. 

At  the  completion  of  test,   open   cock  3  and  move  valve   "A" 
to  position   No.   i. 
Sec.  "A,"   Test  No.  2. — Non-qtiick   Service.    New  York    Triple 

P'alve.     Leakage  at  Exhaust  in  Emergency.      Check-valve^ 
Quick-action  Valve  and  Cylinder-cap  Gasket  Leakage. 

Operate  the  triple  valve  two  or  three  times  in  quick  action 
by  closing  and  opening  cock   i,   finally  leaving   it  closed. 

Coat  the  exhaust  port  of  triple  valve  with  soapsuds  to  ascer- 
tain il  leakage  exists  past  the  exhaust  valve  or  bushing,  with 
the  piston  and  slide  valve  in  emergency  position.  Close  cocks 
2  and  3.  If  the  brake-cylinder  gauge  now  indicates  leakage 
greater  than  5  pounds  in  10  seconds  the  leakage  is  excessive,  and 
is  usually  due  to  imperfect  seating  of  the  check  valve  or  quick- 
action  valve,  or  to  the  main  piston  not  making  a  tight  joint  on 
the  main-cylinder  gasket.  To  locate  the  defect  place  soap  bub- 
bles on  the  vent  ports.  No  leakage  at  these  points  indicates 
that  the  leakage  is  past  the  main-cylinder  gasket.  If  leakage  is 
found  at  tlie  vent  ports  open  cocks  i,  2  and  3  and  recharge  the 
auxiliary  reservoir  to  80  pounds,  then  move  valve  "A"  to  posi- 
tion No.  7  until  the  brake-pipe  pressure  is  reduced  to  10 
pounds  and  return  valve  "A"  to  position  No.  3.  Close  cock  2, 
and  if  the  quick-action  valve  is  leaking  the  brake  will  imme- 
diately release.  If  it  does  not,  the  leakage  is  past  the  check 
valve. 

At  the  completion  of  this  test,  if  no  leakage  were  found, 
open  cocks  \,  2  and  3,  .ind  if  leakage  were  discovered  open  cock 
2  and  move  valve  "A"  to  position   No.   i. 

Sec.  "B,"  Test  No.  2. — E.xhaust-valve  Leakage  in  Release:  also 
Vent-valve  and  Quick-action   Valve  Leakage 

Close  cock  3  and  coat  the  exhaust  port  with  soapsuds  to 
determine  if  there  is  any  leakage  from  the  auxiliary  reservoir 
past  the  exhaust  valve,  or  graduating  valve  or  triples,  having 
this  valve  tandem  with  the  exhaust  valve,  when  the  triple  is  in 
release  position.  If  exhaust  leakage  is  found,  the  triple  under 
test  has  tandem  exhaust  and  graduating  valves,  determine 
which  valve  is  leaking  by  making  graduating-valve  leakage  test. 
Sec.  "C,"   Test  No.  2. — Graduating-valve  Leakage. 

Move  valve  "A"  in  position  No.  7  until  a  brake-cylinder  pres- 
sure of  from  JO  to  30  pounds  is  obtained.  Then  return  valve 
"A"  to  ,iosition  No.  3  and  close  cock  3.  If  the  brake-cylinder 
pressure  then  increases  without  leakage  at  the  exhaust  port,  it  is 
proper  to  assume  that  the  graduating  valve  is  leaking.  The  rate 
of  rise  of  pressure  on  the  brake-cylinder  gauge,  resulting  from 
graduating-valve  leakage,  must  not  exceed  5  pounds  in  20 
seconds.  This  comparatively  rapid  rise  is  permissible  owing 
to  the  extremely  small  volume  of  the  section  of  brake-cylinder 
pipe  into  which  the  leakage  is  occurring. 

If  leakage  at  the  exhaust  occurs  during  this  test,  which  will 
be  determined  by  placing  a  soap  bubble  on  the  exhaust,  the 
leakage  is  by  the  exhaust  valve  instead  of  the  graduating  valve. 

At  the  completion  of  the  test  open  cock  3  and  move  valve 
".\"  to  position   No.   i. 

Test  No.   3. — Test  for   Type   "K"   Triple    Valves   for  Retarded- 
Release  Feature:  for  Both  Westinghouse  and  New  York 
Triple  Valves. 

Commencing  the  test  with  cocks  i,  2,  3  and  9  open,  all  other 
numbered  cocks  closed,  auxiliary  reservoir  charged  to  80  pounds. 
valve  "B"  in  position  No.  3  (lap),  lever  "D"  in  position  No.  2 
and  valve  "A"  in  position  No.  3   (lap),  proceed  as  follows: 

j\Tove  valve  "A"  to  position  No.  7  until  brake-pipe  pressure 
is  reduced  20  pounds,  then  return  it  to  position  No.  3;  place 
valve  "J"  in  position  No.  4;  valve  "B"  in  position  No.  I,  and 
valve  "A"  in  position  No.  2.  This  should  move  the  triple-valve 
parts  to  normal    (full  release)   position. 

If  the  triple  valve  moves  to  retarded-release  position,  which 
is  indicated  by  a  contracted  exhaust  and  slow  release  of  brake- 
cylinder  pressure,  it  indicates  a  weak  or  broken  retarded  release 
spring,  or  undue  friction  in  the  retarding  device. 

Following  this  test,  recharge  the  system  to  80  pounds  by  mov- 
ing valve  ".\"  to  position  No.  i  and  valve  "B"  to  position  No.  2. 

When  the  brake  pipe  and  auxiliary  reservoir  are  charged  to 
80  pounds  move  valve  "A"  to  position  No.  7  until  brake-pipe 
pressure  is  reduced  20  pounds,  then  return  it  to  position  No.  3. 
Place  valve  "J"  in  notcli  No.  8.  lever  "D"  in  notch  No.  4,  valve 
"P"  in  position  No.   i.  and  valve  "A"   in   position   No.  2. 

Under  these  conditions  the  triple-valve  piston  and  slide  valve 
should  he  forced  to  retarded-release  position.  If  this  does  not 
occur  it  indicates  that  the  retarded-release  soring  is  not  standard 
or  the  retarding  devices  have  excessive  friction.  Completing 
test,  place  valve  "B"  in  position  3  and  valve  "A"  in  position  i. 
Sec.  ".'1."  Test  No.  4. — Application  Test  for  Both  Westinghouse 
and  New  York  Triple  Valves. 
If  for  any  reason  it  is  desired  to  make  this  test  following 
an  application  and  release  produced  by  closing  and  opening 
cock    I,    or    the    auxiliary    reservoir   has    iust    been    charged    by 


opening  cock  i,  this  test  should  be  preceded  by  an  application 
and  release  with  valve  "A,"  for  the  purpose  of  insuring  the 
slide  valve  being   in   its   normal   positioi.. 

Commencing  the  test  with  cocks  i,  2,  3  and  9  open,  all  other 
numbered  cocks  closed,  valve  "A"  in  position  No,  i,  valve  "B" 
in  position  No.  j,  and  lever  "D"  in  notch  3,  then  with  the 
auxiliary  reservoir  charged  to  80  pounds,  proceed  as  follows: 
To  test  triple  valves  for  8-inch  cylinders,  place  valve  "B"  in 
position  No.  4  and  valve  "A"  in  position  No.  5. 

To  test  triple  valves  for  loinch  cylinder,  place  valve  "B"  in 
position  No.  4  and  valve  "A"  in  position  No.  6. 

In  all  of  these  tests  the  triple  VcWe  should  move  to  applica- 
tior.  position  without  causing  a  discharge  of  air  from  the  vent 
port   of   valve   "B." 

A  failure  to  apply  under  the  conditions  specified  indicates 
either  e.Kcessivc  friction,  which  will  be  shown  by  an  exhaust 
from  the  vent  port  of  valve  "B" ;  a  leaky  packing  ring,  which 
will  be  discovered  later  by  the  packing-ring  leakage  test ;  too 
large  a  feed  groove  in  the  cylinder,  or  a  combination  of  two  or 
more  of  these  defects.  Should  the  triple  valve  fail  to  apply 
and  no  exhaust  occur  from  valve  "B,"  the  indications  are  that 
the  back  flow  of  air  from,  the  auxiliary  reservoir  to  the  br.ike 
pipe  is  too  rap;d  to  permit  the  required  differential. 

At  ihe  completion  of  this  test  move  valve  "B"  to  position 
No.  3  and  valve  "A"  to  position  No.   i. 

Sec.  "B." — Quick-service  Test  {for  Quick-service  Triple  Valves 

Only)    for  Botli    H'cstinghouse   and  New   York 

Triple    Valves. 

Conmiencing  the  test  with  cods  1,  2.  3  and  9  open,  all  other 

numbered  cocks  closed,  valve  "A"  in  position   No.    i.  valve  "B" 

in  position  No.  3  and  auxiliary  reservoir  charged  to  80  pounds, 

proceed  as  follows: 

Close  cock  9  and  move  valve  "A"  to  position  No.  7  for  all 
8-inch  and  lo-inch  triple  valves.  The  brake-cylinder  pressure 
obtained  should  not  be  less  than  5  pounds  greater  than  tnat 
which  will  be  oI>tained  by  subjecting  to  the  san.e  test  triple 
valves  which  do  not  contain  the  quick-service  features. 

.\t  the  completion  of  this  test  move  valve  "A"  to  position 
No.   I   and  open  cock  9. 

Test  No.  .5. — Packina-ring  Leakage  Test  for  Both  Westinghouse 
and  New  York  Triples. 
Rele.-^se  Test,  Sec.  r. — Commencing  wilh  cocks  i,  2.  3  and  9 
open,  all  other  numbered  cocks  closed,  valve  "A"  in  position  No. 
I,  valve  "B"  in  position  No.  3,  and  the  auxiliary  reservoir 
charged  to  So  pounds,  proceed  as   follows : 

Place  the  valve  "A"  in  position  No.  7  until  the  brake-pipe 
pressure  is  reduced  15  pounds,  then  return  to  position  No.  3 
(lap).  Place  valve  "J"  in  position  No.  2,  iever  "D"  in  notch 
No.  I,  and  valve  "B'"  in  position  No.  i  ;  close  cocks  2  and  3  and 
move  valve  ".A"  to  position  No.  2.  If  the  discharge  does  not 
occur  promptly  from  the  vent  port  of  valve  "B.''  advance  valve 
"J"  from  position  to  position  until  the  discharge  begins,  then 
note  the  rate  of  increase  of  pressure  on  the  auxiliary  reservoir 
gauge,  which  must  not  exceed  5  pounds  in  30  seconds. 

During  this  test  there  must  be  a  steady  exhaust  of  air  from 
the  vent  port  of  valve  "B"  to  insure  the  proper  differential 
being  maintained  on  the  triple-valve  piston.  If,  in  making  this 
test,  the  triple  valve  for  the  8- inch  cylinder  releases  or  indicates 
excessive  ring  leakage,  make  another  test,  beginning  with  moving 
handle  "R"  to  the  right,  after  making  the  proper  brake-pipe 
reduction  and  before  starting  to  increase  the  brake-pipe  pres- 
sure. Immediately  after  the  test  is  completed  handle  "R" 
should  return  to  its  normal  left  position. 

Should  it  occur  that  the  friction  of  the  triple  valves  for  the 
lo-inch  brake  cylinder  is  so  low  as  to  continue  to  permit  the 
triple  to  release,  the  reduction  for  the  application  may  be 
changed  from  15  to  10  pounds.  When  this  is  done,  special  at- 
tention should  be  given  to  determining  if  the  graduating  valve 
is  right,  as  it  must  be.  to  permit  an   accurate  test. 

.^t  the  completion  of  this  test  place  valve  "B"  in  position  No. 
3,  open  cocks  2  and  3  and  place  valve  "A"  in  position  No.  i. 
Test   No.    6,    Sec.    2. — Friction    Test.     Release    Test   for    Both 
Westinghouse  and  New  York  Vah'es. 
Commencing  the  test  with   cocks   I.  2,   3   and  9  open  and   all 
other  numbered  cocks  closed,  valve  "A"  in  position  No.  I.  valve 
"B"  in  position  No.  3,  auxiliary  reservoir  charged  to  80  pounds. 
Place   lever  "D"   in   notch   3   for   all   triple   valves   undergoing 
the  test;  proceed  as  follows: 

Place  valve  "A"  in  position  No.  7  until  the  brake-pipe  pres- 
sure is  reduced  to  10  pounds,  then  return  it  to  position  No.  3. 
Place  valve  "T"  in  position  No.  I,  valve  "B"  in  position  No.  i, 
and  move  valve  "A"  to  position  No.  2.  Under  these  con- 
ditions the  triple  valve  should  release.  A  failure  to  release 
should  be  accompanied  by  a  discharge  at  the  vent  port  of  valve 
"B."  which  indicates  that  the  frictional  resistance  to  the  move- 
ment of  the  Backing  ring  and  slide  valve  is  excessive. 

If  the  triple  valve  does  not  release  and  valve  "B"  fails  to 
open  its  e.-chaust.  leakage  is  occurring  from  the  brake  pipe, 
which  will  necessitate  advancing  valve  "T"  from  position^  to 
position,  remaining  in  each  position  30  seconds,  until  the  triple 
valve   releases  or  the   exhaust  in   valve   "B"  opens. 
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At  tlic  C'linplciion  ni  the  test  place  \alve  "li"  in  position  No. 
3  and  valve  "A"  in  position  No.  l. 

Test  No.  7,  Sec.  "A." — Service-port  Capacity  Test  for  Wcsting- 

Hoiisc  Triple  Valves  and  Quick-service  New  York 

Triple  Valves. 

Commencing  witli  cocks  i,  2,  3,  4  and  9  open,  valve  "A"  in 
position  No.  i,  valve  "B"  in  position  No.  3,  place  valve  "C" 
in  position  required  for  the  triple  valve  under  test,  as  indicated : 

Notch  No.  I. — For  8-inch  triple  valves. 

Notch   No.  2. — For   lo-inch  triple  valves 

During  this  test  the  brake-pipe  pressure  should  not  drop, 
exiept  that  in  the  case  of  the  quick-service  triple  valves  there 
will,  of  necessity,  he  a  slight  drop,  which  must  not  exceed  2 
pounds. 

Place  \a\\e  "B"  in  position  No.  2  and  move  valve  "A"  to 
position  No.  3,  open  cock  7  until  brake-pipe  and  auxiliary-reser- 
voir pressures  are  reduced  to  50  pounds,  then  close  cock  7. 
Move  valve  "B"  to  position  No.  3  and  open  combination  cock 
6  and  quick-opening  valve,  leaving  it  open  3  seconds.  This  test 
should  not  produce  quick  action.  If  it  does,  it  indicates  a  re- 
striction in  the  service  port,  or  a  weak  or  graduating  spring. 

Sec.  B. — Duplicate  the  tests  specified  under  Sec.  A,  placing 
the  wheel  of  valve  "C"  in   the   position  as  indicated. 

Notch   No.   3. — For  8-inch  triple  valves. 

Notch  No.  5. — For  lo-inch  triple  valves,  excepting  Westing- 
house  non-quick  service,  with  which  use  notch  7. 

This  should  result  in  the  triple  valve  moving  to  emergency 
position.  Failure  to  do  so  indicates  too  close  a  fit  of  the 
emergency  piston. 

At  the  completion  of  the  test  close  cock  4  and  combination 
cock  6  and  quick-opening  valve,  move  valve  "A"  to  position 
No.  I. 

Test   No.    7,    Sec.   "A." — Service-port    Capacity    Test   for  New 
York  Non-quick  Service  Triple  Valz-cs. 

Commencing  with  cocks  i,  2,  3,  4  and  9  open,  valve  "A"'  in 
position  No.  i.  valve  ''B"  in  position  No.  3,  place  valve  "C"  in 
position  required   for  the  triple  valve  under  test,  as  indicated. 

Notch  No.  I. — for  8-inch  triple  valves. 

Notch   No.  2. — For  lo-inch  triple  valves. 

Place  valve  "B"  in  position  No.  2  and  move  valve  "A"  to 
position  No.  3.  Open  cock  7  until  brake  pipe  and  auxiliary  reser- 
voir pressure  are  reduced  to  50  pounds,  then  move  valve  "B"  to 
position   No.  3  and  open  cock  6  quickly. 

NoTS. — During  this  test  the  triple  valve  should  move  to  ser- 
vice position,  the  brake-pipe  pressure  must  not  drop  and  there 
must  be  no  discharge  of  air  from  the  vent  ports. 

Should  the  triple  valve  move  to  emergency  position,  it  indi- 
cates a  restriction  in  the  service  ports  or  a  weak  vent-valve 
spring. 

Sec.  B. — Duplicate  the  test  specified  under  Sec.  A,  placing  the 
wheel  of  valve  C  in  the  position  as  indicated  for  the  triple  valve 
under  test. 

Notch  No.  3. — For  8-inch  triple  valves. 

Notch  No.  5. — For  lo-inch  triple  valves. 

This  should  result  in  the  triple  valve  moving  to  emergency 
position,  causing  a  strong  blast  of  air  from  the  vent  ports  and  a 
brake-pipe  reduction  of  at  least  3  pornds.  Failure  to  do  so  indi- 
cates a  too  loose  fit  of  the  vent-valve  piston  packing. 

AlR-BR.\KE    Hose    CoUPLINCb. 
PART    I. 

Air-brake  Hose  Couplings  and  Packing  Rings. 

In  its  investigations  the  committtee  assumed  that  all  air- 
brake hose  couplings  and  packing  rings  now  in  use  were  supplied 
by  the  Westinghouse  Air  Brake  Company  and  the  New  York 
-Air  Brake  Company,  or  in  accordance  with  their  standard  dimen- 
sions, and  therefore  the  question  of  the  best  possible  inter- 
change of  proposed  standard  and  existing  couplings  and  ring;* 
has  received  due  consideration. 

For  the  purpose  of  determining  whether  there  are  sufficient 
variations  in  the  dimensions  of  various  makes  of  couplings  to 
justify  the  Association  in  adopting  a  standard  with  a  view  of 
securing  a  more  satisfactory  interchange,  more  than  five  thou- 
sand new  and  used  couplings  have  been  gauged  and  tested. 
This  investigation  revealed  the  fact  that  the  dimensions  of  coup- 
lings which  should  be  common  to  all  makes  vary  appreciably  in 
couplings  supplied  by  different  manufacturers. 

Enl.ir^ed  drawings  have  also  been  made  showing  the  variation 
in  the  principal  dimensions  employed  by  the  Westinghouse  Air 
Brake  Company  and  the  New  York  .\ir  Brake  Company  in  the 
desien  of  their  respective  coupling  and  packing  ring.  Outlines 
of  the  former  and  details  of  the  latter  are  shown  in  Fig.  4  Cnot 
reproduced'!,  from  which  it  will  be  seen  that  there  is  a  differ- 
ence of  i-6a  inch  in  the  nominal  height  of  a  Westinghouse  and 
a  New  York  packing  ring.  Also,  there  is  3-64  inch  difference 
in  one  of  the  principal  dimensions  of  the  couplings  affecting  the 
compression  of  the  rings. 

When  two  Westinghouse  couplings,  with  Westinghouse  pack- 
ing ring  in  each,  are  coupled  together,  the  nominal  comoression 
of  each  packing  ring  is  3-128  inch.  When  the  couplings  are 
pulled   apart    ("as   is  the  case   when   cars   are   uncoupled  without 


first  parting  the  huse;   the  faces  of  the  hose  couplings  are   1-32 
inch  apart. 

With  two  New  York  couplings,  having  a  New  York  packing 
ring  in  each,  coupled  together,  the  compression  of  each  ring  is 
nominally  1-32  inch  ;  and  when  the  couplings  are  pulled  apart, 
the  space  between  the  faces  of  the  couplings  is  only  1-64  inch. 

If  Westinghouse  packing  rings  are  used  in  New  York  coup- 
lings, the  compression  of  each  ring  will  be  3-64  inch,  or  1-64  inch 
greater  than  when  New  York  packing  rings  arc  used  in  New 
York  couplings.  A  combination  of  New  York  packing  rings 
ami  Westinghouse  couplings  will  reduce  the  nominal  compres- 
sion of  the  latter  to  1-128  inch. 

The  permissible  variation  in  the  nominal  compression  of  the 
rings,  with  the  existing  standards  of  the  air-brake  manufac- 
turers, is  therefore  in  the  ratio  of  6  to  I,  or  600  per  cent.,  which, 
in  the  judgment  of  the  committee,  justifies  the  Association  in 
considering  the  adoption  as  standard,  or  recommended  practice, 
such  dimensions  relating  to  air-brake  hose  couplings  rnd  pack- 
ing rings  as  will  insure  greater  protection  against  leakage  and 
lessen  the  damage  to  hose  when  "pulled  apart"  than  is  now 
possible. 

New  Proposed  Standard  Coupling. 

Fig.  5  shows  the  detail  drawing,  as  submitted  by  the  Air-hose 
Committee  in  1909,  revised. 

The  revision  consists  of  an  outline  of  the  reinforced  guard 
arm,  a  1-16  inch  radius  at  the  back  of  the  groove  for  the  pack- 
ing ring,  and  of  a  second  (3-16-inch  and  s-32-inch')  radius  in 
the  groove  of  the  guard  arm  and  at  the  outer  lug.  to  provide 
suitable  clearance  at  point  "B." 

For  convenient  reference,  the  packing  ring  as  recommended 
in  1909  is  also  shown  in  detail  in  Fig.  5. 

Leakage  at  the  packing  ring  and  damage  to  hose  when 
"pulled  apart"  will   depend   largely  upon   the  permissible   varia- 
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tion  in  nominal  dimensions  to  meet  manufacturers'  requirements. 
The  question  of  maximum  variation  in  nominal  dimensions 
affecting  the  compression  of  the  ring  and  the  clearance  between 
faces  of  coupling  has  therefore  been  thoroughly  investigated 
by  ( as  previously  stated)  "gauging  and  testing  over  five  thou- 
sand couplings"  and  a  number  of  packing  rings.  Couplings 
which  were  found  to  slightly  vary  from  the  manufacturer's 
standard  were  tested  under  air  pressure  on  a  pulling  machine, 
with  which  could  be  approximated  the  strains  to  which  the  hose 
is  subjected  in  service  through  the  slack  action  and  curving  of 
cars.  Notwithstanding  the  fact  that  no  tests  were  made  with 
frozen  hose  (which  is.  perhaps,  the  severest  service  test  for 
ring  leakage  that  can  be  made),  the  investigation  leads  to  the 
conclusion  that  the  air-brake  manufacturers  can  be  depended 
upon  to  supply  their  hose  couplings  and  nngs  \yith  a  degree 
of  accuracy  that  will  insure  satisfactory  service. 

This  conclusion  does  not  apply,  however,  to  packing  rings 
secured  in  the  open  market.  In  gauging  and  testing  a  large 
number  of  sample  packing  rings  which  were  supplied  by  various 
rubber  companies,  less  than  ten  per  cent,  of  them  were  found 
to  be  fit  for  service  A  number  of  these  sample  rings  were 
represented  by  the  rubber  manufacturers  to  be  "M.  C.  B.  Stan- 
dard," "perfect  samples,"  etc. 

If  the  members  of  the  Association  care  to  consider  securing 
packing  rings  in  the  open  market,  then  suitable  minimum  and 
maximum  gauges  for  them  should  first  be  adopted  (considera- 
tion of  which  does  not  come  within  the  scope  of  the  committee's 
investigation  on  couplings  and  rings"). 

It  has  been  suggested  that  the  Association  should  adopt  mini- 
mum and   maximum   dimensions   for  the   couplings  as   a  whole. 
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This  would  affect  further  developments  in  the  device,  such  as 
are  now  being  made  by  the  two  leading  air-brake  companies  in 
what  may  be  termed  a  "hose-protector  coupling,"  with  which  it 
is  intended  to  minimize  the  tension  in  the  hose  when  pulled 
apart.  The  committee  has  therefore  confined  its  recommenda- 
tions to  nominal  dimensions  affecting  the  interchange  of  coup- 
lings and  rings. 

Summary. 

Summarizing,  it  can  he  said  that  two  couplings  and  packing 
rings  conforming  to  the  dimensions  shown  in  Fig.  s  will  couple 
together  as  satisfactorily  and  with  equal  assurance  against  leak- 
age at  the  packing  ring,  and  with  as  little  damage  to  hose  when 
pulled  apart,  as  is  now  had  with  couplings  and  rings  conformmg 
to  the  standards  of  the  Westinghouse  Air  Brake  Company. 

One  of  the  proposed  M.  C.  B.  couplings  and  rings,  as  shown 
in  Fig.  5.  will  intercliange  with  couplings  and  rings  conform- 
ing to  the  standard  of  the  New  York  Air  Brake  Company  more 
satisfactorily  and  with  greater  assurance  against  leakage  and 
damage  to  hose  when  pulled  apart  than  is  now  possible  with  a 
Westinghouse  and   New  York  coupling  coupled   together. 

A  proposed  M.  C.  B.  coupling  and  packing  ring  (as  shown  in 
Fig.  S)  and  a  Westinghouse  coupling  and  packing  ring  will  in- 
terchange at  satisfactorily  and  witli  equal  assurance  against 
leakage  and  damage  to  hose  when  pulled  apart  as  will  two  coup- 
lings conforming  to  the  standard  of  the  Westinghouse  Air 
Brake  Company. 

Part  II. 
Gauges  for  Air-brake  Hose  Couplings. 

The  question  of  gauges  for  used  air-brake  hose  couplings  has 
been  investigated  with  the  view  of  determining  proper  contour 
lines  of  the  gauges.  A  number  of  used  couplings  have  been 
gauged  (and  subsequently  tested)  with  gauges  of  such  propor- 
tions and  dimensions  as  to  provide  for  condemning  couplings 
with  guard  arms  and  lugs  distorted  or  worn  from  1-128  inch  to 
1-32  inch. 

The  committee  does  not  feel  justified  in  suggesting  the  adop- 
tion of  the  proposed  dimensions  without  first  gauging  (with  the 
proposed  gauges)  a  sufficient  number  of  couplings  to  confirm 
the  committee's  judgment  in  the  premises.  The  committee  there- 
fore desires  to  report  "progress"  on  the  question  of  gauges  for 
air-hose  couplings  and  respectfully  asks  for  further  time  in 
which  to  complete  its  investigation. 

Discussion. — .Some  objection  was  raised  to  the  recommenda- 
tion of  wiring  the  defect  card  on  to  the  car  instead  of  tacking 
it  up  in  an  exposed  place.  It  was  explained  by  the  committee 
that  this  matter  had  been  given  very  careful  attention  and  it  was 
decided  that  to  have  it  wired  on  was  better  practice. 

F.  W.  Brazier  (N.  Y.  C.)  drew  attention  to  the  inferior  gas- 
kets which  a  number  of  roads  are  applying  and  recommended 
that  all  gaskets  found  which  were  not  pbsolutely  standard  be 
thrown  into  the  scrap  heap. 

Considerable  discussion  was  raised  in  connection  with  the  two- 
hole  connection  in  the  truck  lever  connection.  The  consensus 
of  opinion  seemed  to  be  that  more  holes  should  be  shown  on 
this  drawing,  and  a  motion  was  finally  carried  that  it  should 
be  revised  to  show  three  holes  at  each   end. 

W.  F.  Bentley  (B.  &  O.)  recommended  that  the  word  "prefer- 
able" be  eliminated  from  the  section  of  the  report  that  referred 
to  the  matter  of  testing  triple  valves  on  the  test  rack  after  clean- 
ing or  repairing.  Mr.  Burton  drew  attention  to  the  fact  that 
this  is  recommended  practice  in  any  case,  and  would  not  be 
binding  even  without  the  word  "preferable." 

A  motion  was  carried  that  the  recommendations  of  the  com- 
mittee, as  to  the  defect  card,  the  bottom  rod,  the  annual  re- 
pairs to  freight  car  brakes  and  the  adoption  of  a  hose  coupling 
am!  packing  ring  be  referred  to  letter  ballot  for  adoption  as 
recommended  practice. 


RULES  FOR  LOADING  MATERIAL 

Committee: — .\.  Kearney,  chairman;  R.   E.   Smith,  Win.   Moir, 
W.  F.  Kiesel,  L.  H.  Turner. 


The  committee  reports  it  has  no  recommendations  for  changes 
in  the  present  Rules  for  Loading  Material  to  present  to  this 
convention,  except  to  correct  some  errors,  for  the  most  part 
typographical,  that   were  made  in  the  last  issue  of  the   rules. 

This  conclusion  has  been  reached  as  the  result  of  the  few 
subjects  for  change  that  have  been  presented  during  the  current 
year,  and  more  especially  in  order  to  give  every  one  handling 
the  rules  more  time  and  better  opportunity  to  make  up  their 
mfeids  wliat  changes  are  really  necessarj\ 


First  of  all,  we  would  direct  your  attention  to  Rule  26  of  the 
1910  Revision  of  the  Rules  for  Loading  Material. 

In  the  1910  issue  Rule  26  provides  for  the  exclusive  use  of 
metal  spacing  blocks.  Probably  everybody  \\\\\  recall  the  dis- 
cussion of  this  point  on  the  floor  of  the  convention  last  year, 
and  the  action  taken  at  that  time,  to  eliminate  that  modification 
requiring  metal  blocks  exclusively.  It  was  decided  then  to  con- 
tinue the  use  of  Rule  26  in  its  old  form,  that  is,  making  the 
use  of  metal  or  wooden  blocks  optional. 

It  was  a  mistake  allowing  Rule  26  to  go  into  the  new  issue 
of  the  rules  in  its  modified  form.     The  rule  should  read : 

"The  cars  must  be  jacked  apart  by  placing  one  jack  on  each 
side  of  the  coupler,  separating  the  cars  until  the  couplers  are 
pulled  out  to  the  fullest  extent,  inserting  hardwood  or  metal 
blocks  (latter  preferred)  to  completely  fill  the  space  between  the 
horns  of  coupler  and  end  of  sill,  and  coupler  release-rod  chain 
disconnected,  as  shown  in  Figs.  2  and  3." 

Discussiou. — The  chairman  stated  that  rule  6  was  in  conflict 
with  A.  R.  A.  rule  i,S,  but  believed  that  after  further  investiga- 
tion the  committee  could  alter  it  to  make  them  harmonize  with- 
out altering  the  principle. 

Metal  or  wood  spacing  blocks  were  again  under  discussion, 
and  a  motion  was  passed  eliminating  the  word  "preferred"  after 
the  word  "metal"  in  the  rule,  thus  allowing  either  block  to  be 
used.    Rule  I2i   was  referred  to  letter  ballot. 

The  report  of  the  committe  was  accepted  and  referred  to  let- 
ter ballot. 


CONCLUDING  EXERCISES 


While  awaiting  the  report  of  the  tellers  on  the  election,  the 
meeting  was  thrown  open  for  general  discussion  on  any  sub- 
ject and  the  matter  of  the  present  method  of  election  was 
brought  up  by  D.  F.  Crawford,  who  moved  that  the  executive 
committee  be  authorized  to  appoint  a  committee  with  a  view  of 
simplyifying  it  and  to  transmit  a  circular  report  to  the  members 
before  December  I,  which  should  give  the  necessary  changes  in 
the  constitution  to  be  voted  upon  next  year.  This  motion  was 
carried. 

-Xppi  entices  in  the  car  shop  was  discussed,  and  a  motion  was 
carried  to  the  effect  that  a  special  committee  be  appointed  to 
report  next  year  on  this  subject. 

Following  this  a  number  of  members  spoke  most  strongly  on 
the  lateness  of  the  reports  this  year,  and  every  one.  from  mem- 
bers to  the  executive  committee,  except  the  secretary,  was  criti- 
cized. It  appeared  that  the  blame  was  not  confined  to  any  one 
point.  A  motion  was  finally  carried  that  the  appointment  of 
the  committee  be  issued  to  the  members  in  circular  form  by 
the  secretary  as  soon  as  they  were  appointed.  In  this  way  the 
members  w-ould  know  what  subjects  were  to  be  investigated  and 
to  whom  they  might  transmit  information  which  came  to  their 
attention,  and  not  have  to  await  the  receipt  of  a   circular  letter. 

A  motion  was  carried  that  the  executive  committee  of  the 
association  extend  to  the  executive  committee  of  the  .American 
Railway  Association  a  cordial  invitation  to  visit  the  next  con- 
vention individually,  and  the  suggestion  of  the  advisability  of 
appointing  a  committee  to  visit  the  convention  and  make  a  re- 
port upon  their  observations. 

[The  reports  and  discussions  on  the  following  subjects  will 
appear  in  the  .\ugust  issue :  Train  Pipe  and  Connection  for 
Steam  Heat;  Refrigerator  Cars;  Prices  for  Labor  and  Mate- 
rial for  Steel  Cars:  Train  Lighting;  Car  Wheels;  Test  of 
Brake  Shoes,  Revision  of  Rules  of  Interchange  and  Consoli- 
dation.— Ed.1 


.\  Flight  of  St.mrs  Has  Been  Erected  in  Paris  •ver  which 
14.000,000  persons  have  passed  without  so  much  as  scratching 
the  surface.  These  steps  are  almost-  imperishable,  for  in  the 
concrete  of  %vh!ch  they  are  constructed  a  generous  proportion  of 
carborundum  has  been  introduced,  and  since  carborundum  is 
almost  as  hard  as  the  diamond,  it  has  given  the  concrete  a 
wearing  quality  which  no  marble  or  granite  could  possibly  ap- 
proach. 
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HIGHLY    DEVELOPED   HORIZONTAL   MILLING 
MACHINE  OF  UNUSUAL  PROPORTIONS 


The  type  of  machine  herein  illustrated  has  been  attempted 
before,  but  it  is  believed  that  never  before  have  such  massive 
proportions  and  refinements  been  incorporated  in  any  similar 
design.  As  this  heavy  50  in.  horizontal  milling  machine  has 
been  in  operation  but  a  short  time,  the  Newton  Machine  Tool 
Works,  of  Philadelphia,  Pa.,  have  no  data  available  concerning 
its  output,  but  it  is  recalled  that  on  their  old  design  of  nearly 
the  same  proportions  and  drive  locomotive  rods  have  been  milled 
at  a  feed  or  table  advance  of  about  8  in.  per  minute  when  taking 
cuts  from  }i  in.  to  5^  in.  deep,  and  from  14  to  18  in.  wide.  In 
channeling  two   rods   at   one   time,    each   channel   3^    in.   wide 


A  study  of  tlie  spindle,  its  drive  and  accompanying  details  is 
of  interest  as  an  indication  of  the  care  observed  in  the  design 
to  prevent  the  transmission  of  vibrations  to  the  cut.  The  diam- 
eter of  the  spindle  in  parallel  bearing  is  7  in.,  in  addition  to 
which  there  is  a  double  taper  bearing  in  front  of  the  spindle 
sleeve,  the  largest  diameter  of  which  is  11  in.  The  spindle 
sleeve  is  13}^  in.  in  diameter  and  it  has  10  in.  of  independent 
horizontal  hand  adjustments.  The  maximum  distance  between 
the  spindle  saddle  and  the  outboard  bearing  is  51  in.;  mini- 
mum distance  center  of  spindle  to  top  of  work  table,  s  in.,  and 
the  maximum  distance  is  31  in.  The  spindle  is  arranged  to 
drive  a  4  in.  diameter  cutter  arbor  by  means  of  a  broad  face 
key;  it  is  fitted  with  a  \o.  7  Morse  taper,  and  provided  with 
a  through  retaining  bolt  to  hold  the  arbors  in  place,  thus  reliev- 
ing the  outboard  bearing  of  all  strain  when  taking  cuts. 
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and   iJ4   in-  deep,  the  table  advance,  or   feed,   was  2^/3   in.  per 
minute. 

From  these  two  examples  it  will  be  noted  that  the  rating  of 
the  machine  by  pounds  of  metal  removed  for  a  given  time,  or 
the  number  of  cubic  inches  of  metal  removed,  may  be  errone- 
ous and  very  misleading,  as  the  stress  under  which  machines 
operate  when  taking  very  deep  cuts  is  much  greater  than  when 
taking  slabbing  cuts  of  even  greater  sectional  area.  The  con- 
clusion reached  by  the  builders  of  this  tool  is  that  for  ordinary 
slab  milling  the  correct  output  of  machines  appears  to  be  about 
one  cubic  inch  of  metal  a  minute  per  horsepower. 

It  is,  of  course,  evident  that  such  heavy  duty  must  require 
an  unusual  combination  of  strength  and  rigidity,  and  a  study 
of  the  design  of  this  machine  will  clearly  indicate  that  this  has 
been  attained  in  the  very  highest  degree.  This  is  particularly 
noticeable  in  the  proportions  and  assemblage  of  the  bed,  up- 
rights and  cross-rail,  which  although  of  the  ample  stock  neces- 
sary in  machines  of  this  desciption  to  withstand  the  severe 
strains  to  which  they  are  subjected,  have  still  been  so  pleasingly 
fashioned  that  the  general  appearance  affords  little  indication  of 
the  total  weight.  Nevertheless  the  latter  is  38.000  lbs.  net  and 
the  floor  space  occupied  is  21  by  i~,  ft.,  thus  rendering  the  ma- 
chine the  largest  of  its  type  to  be  carried  regularly  as  a  stock 
nroduct. 


1  he  drive  is  by  a  sleeve  worm  wheel  3514  in.  O.  D.,  and  it  is 
transmitted  by  a  double  keyway.  The  worm  wheel  has  a 
bronze  ring  with  teeth  of  steep  lead,  and  the  driving  worm  is 
of  hardened  steel  with  roller  thrust  bearings,  the  latter  being 
cast  solid  with  the  spindle  saddle.  It  will  be  readily  appre- 
ciated that  through  this  general  arrangement  all  stresses  must 
be  contained  within  the  saddle  and  all  vibration  at  the  cut  not 
merely  minimized,  but  effectually  eradicated.  The  drive  to  the 
spindle  is  further  through  bevel  and  spur  gears  connecting 
with  the  General  Electric  Company  CLC  62  H.P.  intermittent 
motor  for  220  volts  circuit,  having  a  speed  of  560  to  1,120 
r.  p.  m.,  which  gives  a  speed  range  to  the  spindle  of  15.55  to 
31. II   r.p.  m. 

The  saddle,  which  has  a  bearing  on  the  main  upright 
24  in.  wide  by  4.=;  in.  long,  is  counterweighted,  and  has  square 
lock  gibbed  bearings  on  the  upright,  adjustments  being  made 
by  taper  shoes.  The  location  of  this  taper  shoe  is  of  particular 
interest,  as  it  is  arranged  to  permit  of  easy  detachment  of  the 
saddle  should  any  accidents  occur,  and  also  to  have  the  tension 
on  the  solid  surface.  The  elevating  screws  for  both  the  saddle 
and  outboard  bearing  have  a  top  and  bottom  bearing  to  permit 
of  them  being  maintained  in  alignment  at  all  times.  The  ad- 
justment of  the  spindle  sleeve  is  controlled  by  a  worm  and 
worm  wheel,   which   governs   the  movement  of   the   rack  pinion 
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engaging  into  the  spindle  sleeve.  The  outboard  bearing  has  an 
independent  horizontal  adjustment  in  its  saddle  of  8  in. 

Among  the  refinements  which  have  been  incorporated  in  the 
new  machine  one  which  may  be  prominently  mentioned  is  in 
connection  with  the  vertical  driving  spline  shaft.  This  shatt 
slides  through  bushings  to  which  it  is  keyed,  causing  their  rota- 
ton  in  unison,  thus  lengthening  the  life  of  the  bearing  by  pre- 
venting the  escape  of  oil  that  would  occur  should  the  spline 
shaft  rotate  in  the  fi.xed  bearings.  The  bevel  driving  gear  on 
the  vertical  shaft  is  placed  above  the  driving  bevel  gear  on  the 
horizontal  shaft  in  order  that  the  thrust  on  the  bottom  bearing 
may  be  equalized  by  the  pressure  of  the  gear  and  thus  eliminate 
excessive  wear  on  the  thrust  washers  placed  at  the  bottom  of 
the  shaft.  In  the  pull  pin  feed  gear  bronze  centers  have  been 
placed  to  facilitate  renewals,  if  necessary,  at  a  slight  cost,  and 
to  overcome  the  objection  of  having  a  loose  steel  gear  revolving 
on  a  steel  shaft.  The  male  friction  clutch  is  fitted  with  apple 
wood  blocks,  thoroughly  fitted,  and  held  in  place  by  bolts,  a 
more  adequate  arrangement  than  in  the  former  practice,  which 
consisted  of  blocks  and  glue. 

The  feed  is  taken  from  the  vertical  driving  shaft  through  to 
the   operating   side  of   the   machine,   where   there   are   provided 


three  changes  of  gear  feed  ranging  from  .10,  .15  and  .20  in.  per 
revolution  of  the  spindle,  and  there  is  also  provided  reversing 
power  fast  traverse  by  means  of  a  friction  clutch  by  engaging 
the  double  train  of  bevel  friction  clutch  gears.  One  lever 
engages  the  clutch  controlling  the  fast  traverse  of  the  table, 
and  the  direction  of  movement  indicates  the  direction  of  travel 
to  the  table.  Another  lever  engages  the  clutch  for  the  trans- 
mission of  feeds.  One  hand  wheel,  as  shown,  is  for  the  hand 
movement  of  the  table  and  the  other  for  the  simultaneous  ad- 
justment of  the  spindle  saddle  and  the  outboard  bearing,  which 
can  also  be  elevated  or  lowered  by  means  of  the  independent 
General  Electric  Company  CQ  3  H.  P.  series  wound  220  volt 
motor,  having  a  speed  of  1,425  r.p.m.,  which  moves  the  saddle 
at  6  ft.  per  minute. 

The  work  table  of  this  machine  is  42  in.  wide,  14  ft.  long,  and 
entirely  surrounded  by  an  oil  pan.  The  bed  is  21  ft.  long  and  38 
in.  over  the  shear.  All  gears,  with  the  exception  of  the  worm 
wheel  by  which  the  fast  traverse  is  obtained,  are  of  hammered 
steel,  with  the  teeth  cut  from  the  solid.  The  machine,  viewed  in 
entirety,  represents  a  remarkable  development  in  this  extremely 
important  tool,  and  one  indeed  which  implies  that  little  further 
could  be  done  to  enhance  its  intrinsic  merit. 


THE  ALLEN  CAR  VENTILATOR 


The  ventilator  now  generally  in  use  comprises  a  grating  in 
the  end  of  the  freighi  car,  with  a  wooden  frame,  vertical 
wrought  iron  rods  and  wire  netting.  This  ventilator  is  closed 
by  means  of  a  wooden  door  sliding  on  a  wrought  iron  track 
and  secured  in  closed  position  by  metal  guides  at  the  bottom 
of   the  door,  and  a  set  of  ordinary  door   fasteners. 

Certain  recognized  objections  to  this  style  of  ventilator,  such 
as  high  cost  of  maintenance,  liability  to  damage  from  shifting 
loads,   and   interference   of   the   door   with   the   location   of   the 


the  top  of  the  movable  plates,  strengthen  the  frame  transversely 
and  back  up  the  wire  netting  and  movable  plates,  pivotally  con- 
nected at  the  middle  by  an  operating  rod.  The  movable  plates 
are  not  hinged  or  pivoted  to  the  frame,  but  merely  rest  at  their 
ends  in  recesses  in  the  sides  of  th-;  frame.  The  ventilator  is 
held  in  an  open  or  closed  position  by  gravity,  and  needs  only 
to  be  pulled  open  or  pushed  closed,  by  in  each  case  exerting 
a  slight  lifting  force  on  the  handle.  The  holes  which  are  shown 
in  the  ends  of  the  operating  rod,  v.-ith  corresponding  holes  in 
the  lugs  at  the  top  and  hottom  of  the  frame,  are  provided  sim- 
ply for  "sealing." 


Outside  View  showing 
Ventilator  Closed, 


Sectional  View  Sectional  View 

showing  Ventilator     showing  Ventilator 

Closed.  Open. 


I  I 

End  View  of  Car  Designed  to  Comply 
with  Recent  Safety  Appliance  Law. 


CONSTRUCTIVE    DET.MLS    AND    .•\PPLIC.\TION    OF    THE    .\LLEN    CAR   VENTILATOR 


brake  step,  have  resulted  in  an  entirely  new  design  of  car  ven- 
tilator which  has  been  patented  by  G.  L.  Allen,  chief  drafts- 
man of  the  Atlanta  Coast  Line,  and  is  now  being  applied  to 
1,400  cars  in  course  of  construction  for  that  system  by  the 
American   Car  and  Foundry  Company. 

The  Allan  ventilator,  as  shown  in  the  accompanying  drawing, 
is  very  simple  in  construction,  and  is  composed  throughout  of 
malleable  iron.  In  general  appearance  it  is  extremely  neat, 
being  contained  practically  within  the  thickness  of  the  end  wall 
of  the  car,  and  occupying  a  space  therein  of  only  about  two 
feet.  The  essential  features  of  the  ventilator  are :  a  main  frame 
having  flanges  inside  of  the  car  on  all  four  sides ;  "Z"-shaped 
horizontal   bars    cast    integral    with    the    frame    which    lap   over 


The  movable  plates,  when  in  open  position,  stand  at  an  angle 
of  45  degrees,  their  long  edges  in  line  with  the  upper  edges  of 
the  Z-bars  below  them,  thus  making  it  necessary  for  rain  to 
be  driven  upward  in  order  to  enter  the  ventilator.  The  latter  is 
therefore  practically  rain  proof  whether  open  or  closed  and  the 
slanting  plates  also  tend  to  deflect  sparks.  The  ease  with  which 
the  ventilator  can  be  operated  makes  it  possible  for  train  men 
to  manipulate  them  while  the  train  is  in  motion.  This  is  an 
advantage  in  the  case  of  through  trains  where  the  trainmen 
may  pass  from  one  car  to  another  and  from  the  running  board 
or  roof  of  an  adjoining  car,  and  open  or  close  the  ventilator  by 
means  of  a  rod  with  a  hooked  end.  The  netting  is  applied  on 
the  inside  as  usual,  being  crimped  over  the  ventilator  flanges  on 
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all    four    edges    and    lield    securely    in    place    by    nails    or    bolts 
through  the  flanges  and  netting. 

The  Allen  ventilator  docs  nut  interfere  'vitli  any  form  of 
end  braeinn,  ulietber  horizontal  or  vertical,  and  being  con- 
structed of  metal  throughout  is  well  adajilcl  for  use  on  cars 
of  all-steel   or  composite   design. 


NUT    LOCKS    VS.    DOUBLE    NUTTING   AND  IMPROVE- 
MENTS  IN  NUT  LOCKING   PRACTICE 

'I'lie  .lones  Positive  Nut  Lock  in  llie  three  inincipal  fnrnis  i)i 
which  it  is  manufactured,  is  one  of  the  oldest  plate  form  of  nut 
lock  on  the  market.  The  present  owners,  who  purchased  the 
.Tones   interests  some  years   ago,  made   several   iniprov  emenis   in 


Nut  Lock 
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the  construction  of  the  device,  principal  among  which  is  the 
band  across  the  two  flanges  or  slotted  end  of  the  arch  bar  style 
nut  lock  as  designated  by  letters  "b  b"  in  I'igure   i. 

This  band,  made  in  the  process  of  manufacture,  does  not  in- 
terfere witii  the  free  sweep  of  the  nut  when  it  is  being  tight- 
ened up,  and  materially  facilitates  the  application  of  this  device 
by  making  it  easy  to  drive  one,  or  both,  of  the  lips  "b  b"  down 
against  the  side  of  the  nut  wiih  a  hammer  and  without  the  use 
of  a  chisel  or  special  tool. 

Another  improvement  made  in  connection  with  the  arch  liar 
style  is  the  simple  device  for  fastening  column  and  journal  bolts. 
to  lock  them  and  prevent  them  from  backing  out  of  the  nuts. 
This  device  is  manufactured  with  a  flange  at  each  end;  one 
flange  to  extend  down  the  edge  of  the  arch  bar  and  another 
flange  at  the  other  end  to  bear  against  the  bolt  head.  These 
two  flanges  at  right  angles  with  the  body  of  the  fastener,  both 
being  made  in  (he  process  of  manufacture,  render  it  unnecessary 
to  do  any  driving  or  forming  in  applying  this  device  other  than 
would  be  necessary  ir.  applying  a  common  wrought  washer.  This 
device    saves    much    labor    and    is    meeting    with    popular    favor. 


Figure  2  shows  the  application  of  both  the  bolt  fastener  and  arch 
bar  style  nut  lock  above  mentioned. 

The  origmal   form   of   Jones   spur  nut   lock   for  use  on   wood 


surfaces,  was  made  with  four  beveled  spurs,  which  caused  the 
lock  to  adhere  to  the  wood  securely,  even  in  case  of  shrinkage. 
This  origin.il    form   is,   however,  being  gradually   superseded  by 


FIG.    3. 

the  improved  form  of  spur  nut  lock  in  the  form  as  shuw:n  in 
Figure  3,  whicli  latter  form  has  but  one  spur  or  tang  to  engage 
the  wood  surface,  which  single  spur  is  so  located  as  to  come 
sufficiently  within  the  sweep  of  the  nut  to  he  readily  forced  into 
the  wood  by  the  ordinary  ajiplication  of  the  nut  without  distorting 
the  nut  lock.  This  improved  form  of  spur  nut  lock  is  made  of 
much  heavier  and  much  wider  materi.il  than  the  original  form,  it 
liaving  bearing  proportions  sufficient  to  afford  the  nut  ample  resis- 
tance against  being  drawn  into  the  wood,  the  same  as  the  recog- 
nized proportions  of  a  common  wrought  washer. 

The  Jones  Two  Hole  Nut  Lock,  which  has  been  extensively 
used  on  draftriggin.g  bolts,  cylinder-block  bolts  and  similar  bolts 
located  uniformly  a  certain  distance  apart  and  in  other  cases 
where  it  is  inconvenient  to  extend  the  nut  lock  over  an  angle  to 
secure  its  bearing  is  another  form  of  their  device  which  has 
been  improved  upon  by  the  circular  bend  across  the  two  flanges, 
(ir  slotted  end,  made  in  the  process  of  manufacture,  as  shown 
in  Figure  4,  which  bend  turns  down  the  ends  far  enough  to  per- 

Jones  Two  Hole  Nut  Lock 
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FIG.    4. 

mit  driving  them  against  the  side  of  the  nut  with  a  hammer  and 
without  the  use  of  a  special  tool. 

Regarding  the  long  established  practice  of  double  nutting  on 
many  bolts,  journal  and  column  bolts  particularly,  attention  is 
called  to  the  effect  produced  by  the  use  of  a  double  nut,  or 
jam  nut.  The  use  of  a  single  nut  applied  in  the  ordinary  way 
brings  nut  pressure  on  the  upper  side,  or  backside,  of  the  bolt 
thread,  as  mdicated  by  letter  "B"  in  Fig.  5.  Assuming  the  lirst 
nut  to  be  applied  in  a  proper  manner,  the  bearing  of  such  nut 
would  be  a.gainst  the  upper  or  backside  of  bolt  threads,  the  same 
as  ill  previous  illustration.  However,  when  jam  nut  is  applied 
such  jam  nut  in  order  to  be  effective  must  be  screwed  up  with 
considerable  tension  against  the  first  nut.  As  the  amount  of 
tension  against  the  under  nut  depends  entirely  upon  the  intelli- 
gence of  the  operative  applying  it,  and  no  fixed  rule  is  known 
for  correctly  measuring  such  tension  and  determining  the  proper 
amount,  depending  upon  "feel"  is  perforce  guesswork. 

If  ton  nuich  tension  is  exerted  on  the  under  nut  "N"  by 
screwing  the  jam  nut  "J"  against  it  tighter  than  is  necessary  to 
produce  the  simple  locking  effect  desired,  the  result  is  an  undue 
strain  or  reverse  bearing  "RB"  by  the  first  nut  "X"'  against  the 
bolt  threads.     In  any  event,  after  the  best  possible  application  of 
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a  jam  nut,  the  jam  nut  carries  all  the  load  pressure,  together  with 
locking  strain  and  the  under  nut  "N"  no  longer  carries  any  of 
the  load   "W,"  but  becomes   essentially   the   same   as   one   of   a 


RB 


FIG.     5. 


number  of  assembled  parts  held  together  by  nut  pressure,  except 
in  so  far  as  its  reverse  pressure  may  have  established  a  locking 
effect  upon  the  outer  nut  or  jam  nut  "J." 

These  improvements  are  used  on  all  the  nut  locks  manufactured 
by  the  present  owners,  the  Jones  Positive  Xut  Lock  Company, 
Chicago,  111. 


OPEN  SIDE  PLANER  OF  MASSIVE  DESIGN 


The  machine  illustrated  in  the  accompanying  photograph  was 
recently  furnished  the  Pennsylvania  Steel  Company  by  the 
Cleveland  Planer  Works,  of  Cleveland,  O.,  and  is  a  very  inter- 
esting cxaniple  of  what  can  be  obtained  through  the  combina- 
tion of  great  strength  and  rigidity  with  e.xtrcnie  simplicity 
and  ease  of  manipulation. 

The  machine,  which  is  the  builders'  standard  type  parallel 
drive  6o  in.  by  6o  in.  by  22  ft.,  and  equipped  for  motor  instal- 
lation, is  of  box  section  design  throughout,  in  bed,  column  and 
cross  rail.  The  bed  is  cast  closed  on  top,  with  but  one  opening 
sufficient  only  to  admit  of  the  removal  of  the  bull  gear.  It 
is  ribbed  vertically  at  intervals  of  about  36  inches  for  its  entire 
length.  The  column  base  is  cast  integral  with  the  bed,  with  the 
bottom  cast  closed  in  the  column  base  and  the  section  of  the 
bed  directly  opposite  to  it,  thus  lending  materially  to  the  stiff- 
ness of  the  tool.  The  column  is  double  ribbed  vertically  on  the 
inside,  and  of  extremely  heavy  pattern,  with  a  broad  bearing 
on  its  face,  giving  ample  support  to  the  knee,  and  is  broader 
than  the  planing  width  of  the  machine.  The  table  is  of  very 
heavy  pattern,  with  5  planed  "T"  slots,  :.nd  on  each  side  of 
every  slot  is  a  row  of  holes,  not  bored  tlirough  the  table,  thus 
making  it  impossible  for  chips  to  work  down  to  the  top  of  the 


bed,  and  thus  reducing  the  liability  of  injury  to  the  bull  gear 
to  a  minimum. 

The  most  important  feature  in  the  construction  of  this  machine 
is  its  extreme  simplicity,  as  will  be  readily  seen  by  the  illus- 
tration, and  particularly  that  there  is  almost  an  entire  absence 
of  connecting  links  and  arms.  All  gearing  and  running  shafts 
can  be  removed  from  the  sides  of  this  machine  without  disturbing 
in  any  way  the  column  or  knee,  a  feature  which  will  be  readily 
appreciated  by  mechanics  in  general.  All  gears  in  the  drive 
with  the  exception  of  the  full  gear  and  its  pinion  are  enclosed 
and  run  in  oil,  making  it  impossible  for  chips  to  damage  the 
working  parts. 

Both  heads  are  taper  gibbed  and  of  ample  proportion  to  in- 
sure extreme  rigiditj'  to  the  cut.  The  heavy  bearings  are  of 
bronze  pressed  into  bosses  cast  integral  with  the  bed,  thus  mak- 
ing it  possible  to  replace  these  at  any  time  when  it  might  be 
necessary  on  account  of  wear,  witliout  changing  in  any  way 
the  alignment  of  the  machine.  The  feeds  are  operated  by  the 
common  type  of  friction  box  and  are  capable  of  very  easy  and 
quick  adjustment. 

The  countershaft,  as  will  be  noted,  is  mounted  upon  the  top  of 
the  column  and  is  very  firmly  supported  by  three  heavy  arms, 
tlnis  giving  it  necessary  rigidity  to  insure  smooth  running.  The 
arrangement  for  supporting  the  motor  is  very  simple,  but  effec- 
tive, as  by  lowering  the  entire  motor  bracket  by  the  adjusting 
screw  immediately  beneath,  the  driving  belt  from  the  motor  to 
the  countershaft  can  always  be  kept  at  exactly  the  right  work- 
ing tension. 

The  approximate  weight  of  tliis  planer  is  70,000  pounds,  from 
which  it  may  be  judged  to  be  a  very  substantial  and  solid  tool. 


The  University  of  Ii.lixois  will  receive  from  the  Legislature, 
recently  adjourned,  for  its  support  for  the  two  years  following 
July  I,  1911,  the  sum  of  $3,500,000.  Something  more  than  a  half 
million  dollars  of  this  amount  is  for  buildings.  The  College  of 
Engineering,  the  success  of  which  interests  many  of  our  readers, 
received  specific  appropriations  for  maintenance  amounting  to 
$192,000,  and  for  a  building  $200,000.  In  addition  to  this  the 
Department  of  Mining  Engineering  received  an  appropriation  for 
maintenance  amounting  to  $35,000,  and   for  equipment  $25,000. 


THE   CLEVEL.^ND   G.\P   PL.\NER. 


The  Legislature  in  providing  for  the  future  support  of  tlie  Uni- 
versity has  authorized  a  one  mill  tax  upon  the  assessed  value 
of  the  State. 


JULV,   1911. 
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PERSONALS 


C.  C.  Fralich  has  been  appointed  assistant  master  mechanic  of  the  Ann 
Arbor  Railroad,  with  office  at  Owosso.  Mich. 


J.  E.  Mehaney  has  been  appointed  general  storekeeper  of  the  First 
<fi.'trict  of  the  Oregon-Washington  Railroad  &  Navigation  Co.,  with  office 
at  Portland,  Ore. 


Machine  Tools. — Descriptive  of  their  exhibit  at  the  Atlantic  City  Con- 
ventions, Manning,  Maxwell  &  Moore,  Inc.,  issued  a  very  attractive  catalog 
in  which  was  illustrated  the  line  of  machines  which  were  in  operation,  and 
of  which  practical  demonstrations  were  given.  These  included  a  working 
exhibit  of  "National"  bolt  and  nut  machinery,  showing  the  latest  direct 
motor  driven  designs,  including  a  National  wedge  grip  bolt  header;  a 
new  National  semi-automatic  nut  tapper;  a  National  quadruple  bolt  cutter 
and  a   National  die   sharpener. 


C.  W.  Downs,  general  foreman  of  the  Chicago,  Terre  Haute  &  South- 
eastern R.  R.  at  Terre  Haute,  Ind.,  has  been  transferred  to  Bedford,  with 
the  same  company. 


T.  H.  Curtis,  superintendent  of  machinery  of  Louisville  and  Nashville 
Ry,  for  the  last  eight  years,  has  resigned,  and  will  leave  railroad  work  to 
engage  in  private  business. 


C.  H.  Rae,  general  master  mechanic  of  the  Louisville  &  Nashville  Ry., 
at  Louisville,  Ky.,  has  been  appointed  assistant  superintendent  of  ma- 
chinery, succeeding  Charles  F.  Giles,  promoted. 


T.  E.  OsMER,  assistant  master  mechanic  of  the  Chicago  and  North 
\\'estern  Ry.  at  Boone,  Iowa,  has  been  appointed  master  mechanic  of  the 
tiewly  created  West  Iowa  division,  with  office  at  Boone. 


W.  A.  Stearns,  mechanical  engineer  of  the  Louisville  &  Nashville  x<y., 
at  Louisville,  Ky.,  has  resigned  to  become  assistant  to  the  chief  mechanical 
engineer  of  the  American   Steel  Foundries,  at  St.  Louis,   Mo. 


A.  W.  MuNSTER  has  been  appointed  engineer  of  tests  of  the  New  York, 
New  Haven  and  Hartford  R.  R.,  with  office  in  the  South  Terminal  Station, 
Boston,  Mass.,  succeeding  B.  S.  Hinchley,  transferred  to  other  duties. 


A.  W.  GiBBS,  general  superintendent  of  motive  power  of  Pennsylvania 
Railroad  lines  east  of  Pittsburg,  has  been  appointed  chief  mechanical  en- 
gineer, succeeding  to  the  duties  of  T.  N.  Ely,  former  chief  of  motive 
power,  who  retired  from  active  service  July  1. 


R.  N.  DuRBOROW,  superintendent  of  motive  power  of  the  Eastern  Penn- 
sylvania division  of  the  Pennsylvania  Railroad,  at  Altoona,  Pa.,  has  been 
appointed  general  superintendent  of  motive  power  of  lines  east  of  Pitts- 
burg and  Erie. 

Robert  K.  Reading,  superintendent  of  motive  power  of  the  Buffalo  and 
AJlegheney  Valley  division  of  the  Pennsylvania  Railroad,  at  Buffalo,  N.  i'., 
succeeds  R.  N.  Durborow,  and  William  Eliner,  Jr.,  master  mechanic  of  the 
Pittsburg  division,  succeeds  Mr.  Reading. 


B.  S.  Hinchley,  formerly  engineer  of  tests,  New  York,  New  Haven 
and  Hartford  R.  R.,  has  been  appointed  purchasing  agent,  with  office  in 
the  North  Station,  Boston,  !Mass.,  succeeding  C.  N.  Chevalier,  who  retired 
from  active  service  July  1. 


F.    S.   Rodger    general   car  and  locomotive   foreman   of  the   Chicago,   Mil- 

■waukee    &    St.    Paul    Ky.    at  Marion,    Iowa,    has    been    appointed    assistant 

■district    master    mechanic    of  the    Superior    division,    with    office    at    Green 

Bay,   Wis.,   succeeding   E.   Z.  Hermansader,   promoted. 


C.  H.  Hedgcock,  chief  clerk  in  the  mechanical  department  of  the  Louis- 
■\-ilIe  &  Nashville  Ry.,  at  j-ouisville,  Ky.,  has  been  appointed  assistant 
superintendent  of  machinery  of  that  company,  the  organization  now  includ- 
Ting  two   assistant  superintendents  in   the  mechanical  department. 


W.  H.  Bradley,  formerly  master  mechanic  of  the  Iowa  division  of  ""the 
•Chicago  &  North  Western  Ry.  at  Clinton,  Iowa,  has  been  appointed  master 
mechanic  of  the  East  Iowa  division,  with  office  at  Clinton,  Iowa.  This 
■change  is  incidental  to  the  dividing  of  the  Iowa  division  into  the  East  Iowa 
.and  West   Iowa  divisions. 


Leather  Belting. — The  June  issue  of  "The  Phoenix,"  published  by  the 
New  York  Leather  Belting  Co.,  at  51  Bcekman  St.,  New  York,  in  addition 
to  its  regular  monthly  instructive  and  well  presented  matter  on  the  general 
subject  of  belting,  mentions  the  addition  of  two  more  companies  to  the 
selling  family.  These  are  the  Carlton  Hardware  Company,  of  Calumet, 
Mich.,  and  the  Equipment  Company,  of  Kansas  City,  Mo.,  who  recently 
absorbed  certain  branches  of  the  business  of  the  Mercantile  Lumber  & 
Supply  Co.  of  that  city. 


Charles  F.  Giles,  assistant  superintendent  of  machinery  of  the  Louis- 
■ville  &  Nashville  Ry.,  at  Louisville.  Ky.,  has  been  appointed  superintendent 
-of  machinery,  succeeding  T.  H.  Curtis,  resigned.  Mr.  Giles  was  born  at 
Rowlesburg,  W.  Va.,  November  2.  lSo6.  and  entered  railway  service  as  an 
^apprentice  in  the  shops  of  the  Baltimore  &  Ohio  R.  R.  at  Wheeling  in 
1S73,  and  in  the  shops  of  that  road,  the  Texas  &  Pacific  Ry..  the  Penn- 
sylvania R.  R.,  and  the  Louisville  &  Nashville  Ry.  he  remained  until  1SS2, 
-ill  which  year  he  was  made  foreman  on  the  L.  &  N.  In  1SS7  he  was  pro- 
moted to  the  position  of  master  mechanic,  at  Birmingham:  the  next  year 
■to  a  similar  position  at  Pensacola.  and  on  October  1,  1902,  became  master 
mechanic  at  the  main  shops  of  the  company  at  Louisville.  He  was 
^appointed  assistant  superintendent  of  machinery  on  February   1,   1904. 


CATALOGS 


Valve  Gears. — The  Pilliod  Brothers  Company,  of  Toledo,  O.,  has  issued 
a  new  catalog  descriptive  of  its  "crosshead  connection"  valve  gear,  which 
is  fast  winning  recognition  as  a  thoroughly  practical  and  simplified  method 
of  valve  control.  The  catalog,  in  addition  to  a  thorough  analysis  of  the 
motion,  contains  half  tones  showing  its  application  to  a  locomotive  of  the 
Duluth,  Toledo  and  Ironton  Ry.  and  to  one  of  the  Delaware  and  Hudson 
Company.  The  subject  in  general  is  timely  and  the  catalog  should  be 
carefully  perused  by  those  interested. 


BE.«tiNG  Metal. — The  quarterly  number  of  "The  Graphose  .\ge,"  pub- 
lished by  the  Chicago  Bearing  Metal  Co.,  of  Chicago,  111.,  has  appeared 
with  its  usual  attractiveness,  and  in  addition  to  its  medley  of  good  humor 
Is  not  lacking  in  some  plain  truths  concerning  the  good  service  which  may 
H)e  expected  from  the  Graphose  bronze  locomotive  bearings.  This  issue  is 
Tn-eli  worth  reaaing. 


Machine  Tools. — The  Gisholt  Machine  Co.,  of  Madison,  Wis.,  has 
issued  an  interesting  historical  leaflet  in  which  an  explanation  is  given 
regarding  the  name  and  in  brief  some  of  the  early  history  of  the  company, 
which  was  founded  nearly  twenty-five  years  ago  by  John  A.  Johnson,  of 
Madison,  Wis.  The  leaflet  contains  a  half  tone  illustration  of  C.  O. 
Johnson,  president  and  general  manager,  and  H.  S.  Johnson,  vice-president 
and  works  manager,  posed  in  their  working  clothes.  A  cut  of  the  first 
plant  is  also  shown,  which  served  until  more  room  was  necessary,  when 
removal  was  made  to  the  present  shop.  The  latter  is  now  in  turn  very 
inadequate  in  size,  and  is  in  process  of  expansion  to  properly  care  for  the 
large  and  constantly  growing  business. 


Ball  Bearings. — The  employment  of  ball  bearings  in  wood  working 
machinery,  and  in  our  and  feed  milling  machinery,  is  described  and 
illustrated  by  the  Hess-Brigbt  Mfg.  Co.,  of  Philadelphia,  Pa,,  in  recently 
published  catalogs  which  treat  on  the  two  applications  most  comprehen- 
sively. Particularly  m  connection  with  woodworking  machinery  the  de- 
scriptive matter  is  of  much  interest.  The  ordinary  causes  of  heating  are 
pointed  out,  attention  called  to  the  liability  to  fire,  and  the  methods 
explained  through  which  they  may  be  prevented.  It  is  pointed  out  that 
these  ball  bearings  as  applied  to  flour  and  feed  milling  machinery  reduce 
by  one-third  to  one-half  the  power  required  to  drive  the  mill,  and  a  corre- 
sponding reduction  may  be  made  in  the  width  or  extension  of  the  belt,  and 
a  material  saving  in  belting  renewals  effected. 


NOTES 


Standard    Railway    Equipment    Co. — This   company   of    St.    Louis,    Mo., 
has   moved  its  general  office  to  the  Frick  Building,   Pittsburgh,   Pa. 


.\merican  Locomotive  Co. — W.  T.  Rupert  has  been  sent  by  this  com- 
pany to  Japan  to  superintend  the  setting  up  of  several  locomotives 
recently  shipped  to   that  country. 


Bettendorf  Axle  Co. — W.  P.  Bettendorf,  president  of  this  company,  of 
Bettendorf,  Iowa,  died  at  his  home  in  the  latter  city,  Friday,  June  3.  Mr. 
Bettendorf  was  born  in  Mendota,  111.,  July  1,  1857.  He  was  the  eldest 
of  four  children. 


Westinghouse  Electric  &  Mfg.  Co. — The  Xew  York,  New  Haven  and 
Hartford  R.  R.  Co.  has  placed  an  order  with  the  above  company  for  four- 
teen articulated-truck  switching  locomotives.  Each  locomotive  is  to  be 
equipped  with  a  quadruple  equipment  of  No.  410  motors  and  type  H.  B. 
Unit    Switch   control. 


Ralston  Steel  Car  Co. — This  company  of  Columbus,  O.,  has  recently 
opened  an  office  in  the  Henry  W.  Oliver  Building,  room  2*38,  Pittsburgh, 
Pa.  This  office  is  in  charge  of  C.  S.  Rea,  who  represents  the  Ralston 
Steel  Car  Co.  in  the  Pittsburgh  district.  Prior  to  the  opening  of  th.s  office 
Mr.  Rea  was  temporarily  at  room  601  of  the  same  building. 


Brown  Hoisting  Machinery  Co. — Harvey  H.  Brown  has  been  elected 
president  of  this  company  of  Cleveland,  O..  succeeding  his  brother,  the  late 
.\lexander  E.  Brown,  founder  of  the  company,  who  died  April  26.  Other 
officers  were  elected  as  follows:  Alexander  C.  Brown,  director  and  vice- 
president:  George  C.  Wing,  secretary:  Charles  T.  Pratt,  treasurer,  and 
Richard   B.   Sheridan,  general   manager. 


Homestead  \"alve  Mfg.  Co. — Announcement  has  been  made  by  this  com- 
pany of  Pittsburgh,  Pa.,  that  Frederick  K.  Blanchard,  422  River  St.,  Troy, 
N.  Y.,  will  represent  the  firm  in  the  cities  of  ."Mbany  and  Troy.  N.  Y.,  and 
vicinity.  Mr.  Blanchard  will  have  quite  a  stock  of  Homestead  Valves  on 
hand  at  all  times  and  will  be  prepared  to  supply  the  engineer  and  power 
plants  of  those  cities  with  Homestead  Valves  on  short  notice. 
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EXHIBITORS  AT  ATIANTIC  CITY 


Acme   Supply   Co.,   Chicago.    111. 

Ariams   &    Wcstlake    Co.,    Chicago,    111. 

Ajax    Mlg.    Co.,    The,    Cleveland,    O. 

American   Arch  Co.,   New   York,   N.    Y. 

-American  Kalance  \*alve  Co.,  Jersey  Shore,  Pa. 

American    Brake    Co.,    St.    Louis,    Mo. 

American   Brake   Shoe  &   Fdy.   C'o.,   Mahwah,   N.   J. 

.\merican  Car  &  Fdy.   Co.,   New   York,    St.   Louis  and   Chicago. 

.American   Locomotive   Co.,    New   York,   N.    Y. 

American   Mason    Safety   Tread   Co.,    Boston,    Mass. 

..\mcrican    Nut    &    Bolt    Fastener   Co.,    Pittsburgh,   Pa. 

American  Radiator  Co.,  Chicago,  111. 

American   Steel    I'oundries  Co.,    Clnxfago,    111. 

American    Tool    \\'orks    Co.,    Cincinnati,    O. 

American    \'anadium    Co.,    Pittsburgh,    Pa. 

Anchor   Packing   Co.,    Philadelphia,    Pa. 

Armstrong-Blum    Mfg.    Co.,   Chicago,   111. 

.Armstrong    Bros.,   Tool   Co.,   Chicago,    111. 

Atlas  Car  &  Mfg.   Co.,   Cleveland,   O. 

Automatic  \'entilator  Co.,   New   York,   N.    Y. 

Baldwin   Locomotive   Works,   Philadelphia,   Pa. 
Berry    Bros.,    Ltd.,   Detroit,    Mich. 
Besly    &    Company,    Charles    II.,    Chicago,    111. 
Bettendorf  Axle  Co.,   Bettendorf,    la. 
Bird  &  Co.,  J.  A.   &  W.,  Boston,  Mass. 
Bowser   &   Co.,    Inc.,    S.    F.,    Ft.    Wayne.    Ind. 
Buckeye   Steel   Castings  Co.,   Columbus,   0._ 
Buffalo  Brake   Beam  Co.,   New   York,   N.   Y. 
Bullard    Machine   Tool    Co.,    Bridgeport,    Conn. 
Burroughs  Adding   Machine   Co..    Detroit.    Mich. 
Buyers'   Index  Co..  Chicago,   III. 

Camel    Co.,    Chicago,    111. 

Carborundum   Co.,   The,    Niagara    Falls,    N.    Y. 

Carey  Company.   Philip.   Cincinnati.   O. 

Carnegie   Steel   Co.,   Pittsburgh.   Pa. 

Carter   Iron    Co..    Pittsburgh.    Pa. 

Chase    &   Co.,    L.    C.    Boston.    Mass. 

("hicago  Car   Heating   Co..    C'hicago.    111. 

Chicago  Pneumatic   Tool    Co..    Chicago.    111. 

Chicago  Railway    Equipment   Co..    Chicago.    1.1. 

Chicago  Steel   Car  Co..   Chicago.   111. 

Chicago  Varnish   Co..   C"hieago,    111. 

Chisholm  &  Moore   Mfg.   Co.,   The.   Cleveland.   O. 

Cleveland   Twist    Drill   Co.,   Cleveland,   O. 

Cochrane-BIy   Co.,    Rochester,    N.    Y. 

Coe  Brass  Mfg.   Co.,   .Ansonia,  Conn. 

Coe   Mfg.   Co.,   W.   H..    Providence.   R.   I. 

Colonial    Steel    Co.,   Pittsburgh.   Pa. 

Commercial    .\cetylene  Co..  The.   New   York,   N.   Y. 

Commonwealth    Steel    Co.,    St.    Louis,    Mo. 

Consolidated   Car    Heating  Co..    .Albany,   N.   Y. 

Cooper-Hewitt   Electric   Co.,   Hoboken,    N.   J. 

('rane    Co.,    Chicago,    111. 

Crosby   Steam   Gage  &  Valve  Co.,   P>oston,   Mass. 

Crucible    Steel    Co.    of   .America,    Pittsburgh,   Pa. 

Curtain  Supply  Co.,  Chicago,  111. 

Dahlstrom   Metallic   Door  Co.    Jamestown,   N.    Y. 

Damascus  Brake    Beam   Co.,  The,   Cleveland,©. 

Davis-Bounonville  Co.,   New  A'ork,   N.   Y. 

Davis  Solid  Truss  Brake  Beam  Co.,  Wilmington.   Del. 

Dearborn    Drug  &   Chemical  Works,  Chicago,   III. 

Detroit   Hoist   &  Machine  Co.,   Detrjit.  Mich. 

Detroit    Lubricator    Co.,    Detroit,    Mich. 

Dickinson,    Inc.,    Paul.   Chicago,    111. 

Dixon   Crucible  Co.,  Joseph,  Jersey  City,  N.   J. 

Dressel   Railway   Lamp  Works.  The.   New  York.  N.  Y. 

Duff   Mfg.    Co.,   The.    Pittsburgh,    Pa.  . 

Dublin  Automatic  Safety  Car  Coupler  Co.,  of  Canada,  Ltd.,  Sarnia,  Ont. 

Eagle  Glass  &  Mfg.   Co., 
Edison   Storage  Battery  Co.,   Orange,  N.  J. 
Edwards   Company,   The   O.   M.,    Syracuse,   N.    Y. 
Electric   Controller   &  Mfg.   Co.,   Cleveland,   O. 
Electric   Storage   Battery   Co.,    Philadelphia.   Pa. 
Emery   Pneumatic   Lubricator  Co..    St.    Louis,   Mo. 
Enterprise   Railway   Equipment  Co.,    Chicago.   III. 

Faessler   Mfg.    Co.,   J.,    Moberly,   Mo. 

Fairbanks,   Morse  &  Co.,   Chicago,   111. 

Flannery    Bolt  Co.,    Pittsburgh,    Pa. 

Flower  Waste  &  Packing  Co..   New  York.   N.   Y. 

Fold  &  Johnson   Co..  The.   Michig.in   City,   Ind. 

Forsythe   Brothers  Co..   Chicago.  III. 

Fort    Pitt    Iron   Works,    Pittsburgh,    Pa. 

Foster    Co..    The    Walter    H.,    New    York,    N.    A". 

Franklin   Mfg.   Co..   The,   Franklin,   Pa. 

Franklin   Railway   Supply   Co..    New    A  ork.   N.    Y. 

Frost  Railway   Supply  Co..  The.   Detroit,  Mich. 

Galena   Signal    Oil   Co.,    Franklin,    Pa. 

Garlock    Packing   Co.,    Palmyra.    N.    Y. 

General    Electric   Co..    Schenectady.    N.    A'. 

General   Railw-av   Supply  Co..  Chicago.  111. 

Gold  Car  Heating   &  Lighting  Co..   Ne*   A  oik,   N.   Y. 

Cioldschmidt  Thermit   Co..   New   A'ork,   N.    V. 

Gould   Coupler   Co..    New   A'ork,    N.    A'. 

Greene.  Tweed  &  Co.,   New  York,   N.   V. 

Greenlaw    Mfg.    Co..    Boston,    Mass. 

Grip  Nut   Co.,  Chicago,   111. 

Hale  &   Kilburn   Mfg.    Co.,   Philadelphia.   Pa. 

Hammett,    II.    G.    Troy,    N.    \. 

Harrington.    Son   &   Co.,   Inc..   Edwin,   Philadelphia,   Pa. 

Hewitt.   11.   H..   New  A'ork,   N.   Y. 

Hobart-.Allfree   Co.,   Chicago,    Ill_. 

Home    Rubber    Co.,    Trenton,    N.    J. 

Hunt  Co.,  C.  W.,  New  York,   N.   A'. 

Hunt-Spiller  Mfg.   Co.,    South   Boston.  Mass. 

Hutchins   Car   Roofing   Co.,    Detroit,    Mich. 

Illinois    Steel   Co.,   Chicago,    III. 

Independent   Pneumatic  Tool   Co.,   Chicago,   III. 

Industrial    Supply    &    Equipment    Co.,    Chicago,   111. 

International     Correspondence     Schools,     .Scranton,     Pa. 

Jacobs-Schupert   U.    S.   Fire    liox   Co.,   Coatesville,   Pa. 

Jenkin.s   Eros..   New   York,   N.    Y. 

.Tessop  &  Sons,   Inc.,  New  York,  N.  A". 


Johns.Manvillc  Co.,   H.   W.,   New   York,  N.   Y. 
Joliet    Railway    Supply   Co.,  Joliet,    III. 
Jones  &  Laughlin   Steel   Co.,   Pittsburgh,   Pa. 
Joyce,  Cridland  Co.,  The,   Dayton,  O. 

Kennicott   Co..   The,   Chicago,    III. 

Kerite    Insulated    Wire   &    Cable   Co.,    New    York,    N.    A'. 

Keystone    I)rop   Forge    Works.   Chester.    Pa. 

King   Fi^fth   Wheel    Co.,   Philadelphia.    Pa. 

Kirby    EquiiJment   Co..    Chicago.    III. 

Knight   Pneumatic   Sander   Co.,   Huntington.    Ind. 

Landis  Machine  (.'o..    Waynesboro.    Pa. 
Landis  Tool  Co..    Waynesboro.    Pa. 
Linde   Air   Products   Co..   BuiTaln,    N.    A'. 
Locomotive  Imiirovement  Co.,  The,  Clinton,   la. 
Locomotive    Suiierheater   Co.,    New    A'oik,    N.    Y. 
Lucas    Machine   Tool    Co.,   Cleveland.    O. 
Lunkenheimer  Co.,  The,  Cincinnati,   O. 
Luplon's   Sons  Co..    David,    Philadelphia,    Pa. 

ilcClellon,    T.   M.,   Boston,   Mass. 

McConwav  &  Torley  Co.,  The,  Pittsburgh,   Pa. 

McCord    ^>;-    Co.,    Chicago,    IM. 

Main    Belting   Co.,    Philadelphia,    Pa. 

Manning,   Alaxwell  &   Moore,   Inc.,   New   A'ork,   N.    A'. 

Massachusetts   Mohair   Plush    Co..    Boston,    Mass. 

Matthews-Davis  Tool  Co.,   St.  Louis.   AIo. 

Alichigan   Lubricator  Co.,    Detroit,    Alicli. 

Midvale   Steel  Co.,   Philadelphia,  Pa. 

Alid-Western  Car   .Supply   Co.,  Chicago.   111. 

Milburn   Co.,   -Alexander,   Baltimore,   Md. 

Jloore  &  Co.,   Benjamin.   Brooklyn.   N.    A'. 

Aloran    Flexible    Steam    .joint    Co..    Louisville,    Ky. 

Aludge  &  Co.,  Burton  W..  Chicago,   111. 

Nathan  Mfg.   Co.,  New  A'ork,  N.   Y. 

National  Lock  Washer  Co.,  Newark,  N.  J. 

National   Alalleable  Casting  Co.,   Cleveland,   O. 

National   Tube   Co.,   Pittsburgh,   Pa. 

Nelson   A'alve   Co.,    Philadeljiliia,    Pa. 

Newhall   Engineering  Co.,   deor'ge   M.,   Philadelphia,   Pa. 

New  A'ork  -Air  Brake  Co.,  New  A'ork,  N.   A'. 

Nickel-Chrome   Chilled   Car   Wheel    Co.,    Pittsburgh.   Pa. 

Niles-Bement-Pond   Co.,    New    A'ork,   N.    A'. 

Norton,   Inc.,   A.   O.,   Boston,   Mass. 

Pantasote  Co.,  New  A'ork,  N.  A'. 

Parker   Car   Heating  Co..    Ltd..    London,   Ontario. 

Parkesburg  Iron   Co.,    Parkesburg,   Pa. 

Parsons  Engineering  Co.,   \\"ilmington,    Del. 

Pennsylvania   Flexible    Metallic  Tubing  Co.,   Cleveland,   O. 

Pilliod'  Brothers.   Toledo.   O. 

Pilliod   Company.   New  A'ork.  N.   A*". 

Pittsburgh   Equipment  Co.,  Pittsburgh,  Pa. 

Pneumatic  Jack   Co.,   Inc.,   Louisville,    Ky. 

Post  &  Co.,  Inc.,  E.   L.,   New  A'ork,  N.  Y. 

Pressed   Steel  Car  Co.,   Pittsburgh,   Pa. 

Pvle-National    Electric    Headlight    Co.,    Chicago,    lil. 

Pyrene  -Alfg.   Co.,  New  York,  N.   Y. 

Railway   Materials  Co.,   Chicago,    III. 

Ralston   Steel  Car  Co.,   Columbus,  O. 

Remington  Typewriter  Co..  New   A'ork,  N.  Y. 

Restein   Co.,   Clement,   Philadelphia,    Pa. 

Rock  Island   Mfg.   Co.,   Rock  Island,  111. 

Rockwell  Furnace  Co.,  New  A'ork,   N.   Y. 

Royersford  Foundry  ii   Machine  Co.,   Inc.,   Royersford,   Pa. 

Rubberset    Company,    Newark,   N.   J. 

Safety  Car  Heating  &  Ltg.   Co.,  New  A'ork,  N.  A'. 

Scarritt-Comstock   Furniture   Co.,   St.    Louis,   Mo. 

Scullin-Gallagher  Iron  is:   >teel  Co.,   St.   Louis,  Mo. 

Sellers  &  Co.,   Inc..   William,   Philadelphia,  Pa. 

Sherwin-Williams   Company,    Cleveland,    O. 

Simplex  Railway  -Appi>liance  Co.,  New  A'ork.  N.  A'. 

Sipe  &  Company,  James  B.,  Pittsburgh,  Pa. 

Smith   Premier  'Typewriter  Co.,   Syracuse,   N.    A'. 

Sprague   Electric    u'orks  of   General   Electric   Co.,   -\ew   A'ork, 

Standard  Coupler  Co.,   New  A'ork,  N.   Y. 

Standard   Steel  Car  Co.,   New  A'ork,   1\.    A'. 

Standard  Steel  Works  Co.,  Philadelphia,  Pa. 

Storrs  Mica  Co.,   Owego,  N.   A'. 

Street,   Clement   F.,    Schenectady.   N.   A'. 

Strong.    Carlisle,    Hammond   Co.,    Cleveland,    O. 

Summers  Steel  Car  Co.,  Pittsburgh.  Pa. 

Symington    Co..    The    T.    IL.    Baltimore,    Md. 

T'empleton,   Kenly  S  Co..   Ltd.,   Chicago,   111. 

Topping' Bros..  New  A'ork.  N.   Y. 

Trill   Indicator   Co..  Corry.   Pa. 

Tyler  Co..   The  W.    S..  Cleveland.   O. 

Underwood  &  Co..    II.   B..   Phila.lelnhia.   Pa. 

Union  Draft  Gear  Co..   Chicago.    Ill 

Union    Fibre    Co..    Winona.    -Minn. 

Union   -Mfg.   Co..   New   Britain.   Conn. 

Union   Spring  &   Mfg.   Co..   Pittsburgh.   Pa. 

United   Engineering   S:    Foundry   Co..    Pittsburgh.   Pa. 

United  States  Light  &  Heating  Co..  New  A  ork.  N.  A''. 

U.    S.    .Metal  &   Mfg.   Co..   New   A'ork.   N.    Y. 

U.    S.    Metallic   P.acking   Co.    Philadelphia.    Pa. 

United   States   Radiator  Corporation.    Detroit.    Mich. 

Universal  Safety  Tread  Co.,   Boston,   Mass. 

Aan   Dorn  &   Dutton   Co.,  Cleveland,   O. 

A'an   Dyek  Churchill  Co.,   New   A'ork,    N.   Y. 

AA'ard    Equipment  Co.    New   A'ork    N.   Y. 

Warner   &    Swasey    Co..    CleveLand,    O. 

Welsbach    Company.    Gloucester.    N.    J. 

West  Disinfecting  Co..   New   A'ork.   N.   A'. 

Western  Railway  Equipment  Co.  St.   Louis  Mo. 

Western   Steel  Car  &   Fdy.  Co..   Hegewisch.   III. 

Western  Wheeled  Scraper  Co..  -Aurora,  111. 

Westinghouse    -Air   Brake    Co..   Pittsburgh,    Pa. 

Westinghouse,  Church.   Kerr  &  .Co..  .\ew  A  ork.  N.   A. 

Westinghouse   Electric  &  Mfg.  Co..  Pittsburgh,  Pa. 

Westinghouse  Lamp  Co.,  Bloomfield,  N.  J. 

AA'cstinghouse    Machine   Co..    East    Pittsburgh,    Pa. 

Wheel   Truing   Brake    Shoe   Co.,    Detroit,    Mich. 

Williams  -All   .-.ervice  Car  Door  Co.,  Clinton,  HI. 

Wilson  Remover  Co.,   Ne#    A'ork,   N.   A'. 

Wood    Guilford  S.,  Chicago,  III. 

Wood' Locomotive  Fire  Box  S:  Tube  Plate  Co.,  The  \Ailliam  H.,  Media,  Pa. 

A'ale  &  Towne  Mfg.  Co..  New  York.   N.  Y. 

Zug  Iron  &  Steel  Co..  Pittsburgh,  Pa. 


Locomotive  Terminal  at  New  Durham,  N.  J. 


THE  NEW   ROUNDHOUSE  AND  BUILDINGS  RECENTLY    ERECTED   AT   THIS    POINT   BY    THE    NEW    YORK    CEN- 
TRAL  AND   HUDSON   RIVER    RAILROAD    CONSTITUTE  A  FINE  EXAMPLE  OF  A   MODERN  LOCOMOTIVE 
TERMINAL,    DESIGNED  WITH  THE  END  IN  VIEW   TO   PROVIDE   FOR  THE  REQUIREMENTS    OF 

THE     FUTURE 


In  keeping  with  its  policy  to  rehabilitate  on  distinctively  mod- 
ern lines  existing  locomotive  terminals  included  in  the  system, 
or,  where  such  rehabilitation  is  impossible  or  considered  inad- 
visable, to  provide  an  entirely  new  plant,  the  Xew  York  Cen- 
tral and  Hudson  River  Railroad  has  recently  abandoned  the  old 
West  Shore  roundhouse  with  its  p.ccompanying  layout  at  New 
Durham,  X.  J.,  and  erected  in  that  vicinity  a  new  terminal 
largely  in  accordance  with  its  established  standards  as  exempli- 
fied at  other  points  on  its  lines.  The  latter  is  adequate  and  well- 
appointed  in  every  detail,  and  in  addition  it  has  been  very  wisely 
planned  to  meet  the  inevitable  expansion  ot  business  on  this  part 


shop,  store  room,  oil  house,  engineers'  rest  room  and  office 
building,  and  a  power  house  containing  the  boiler  wash-out  sys- 
tem and  air  compressors.  The  entire  arrangement,  as  will  be 
noted  in  the  accompanying  general  plan,  is  remarkably  compact. 
The  usual  severity  of  the  winters  in  this  section  has  been  appar- 
ently borne  prominently  in  mind  in  the  grouping  of  the  various 
structures,  as  it  is  possible  for  the  foremen  and  workmen  to 
move  largely  under  cover  throughout  the  principal  buildings.  An 
additional  advantage  also  obtained  through  this  disposition  is  a 
material  shortening  of  all  pipe  lines  from  the  power  house,  to  a 
far  le?s  extent  in  fact  than  may  be  observed  in  connection  with 


GEXER.^L    PLAX    OF    XEW    Y-ORK    CEXTRAL    TERMINAL 


of  the  system  in  the  future,  without  the  acquisition  of  additional 
property,  and  without  change  in  the  existing  buildings  which  at 
present  comprise  the  new  plant. 

The  old  lernunal  at  Xew  Durham  proper  constituted  the  shops 
of  the  West  Shore  Railroad  at  the  time  of  its  acquisition  by  the 
Xew  York  Central,  and  for  several  years  had  been  considered 
unsuiiable  to  meet  the  demands  imposed  by  the  metamorphosis 
in  locomotive  design  which  has  been  the  feature  of  the  last 
decade  or  so.  The  shop  buildings  and  the  roundhouse  are  largely 
of  frame  construction,  and  the  latter  would  not  accommodate 
modem  power  to  the  extent  of  allowing  it  to  be  worked  on  ef- 
fectively. A  move  to  more  suitable  quarters  would  no  doubt 
have  been  effected  long  since  had  it  been  possible  to  secure  the 
proper  site,  where  the  building  operations  might  be  economically 
conducted,  and  the  necessary  property-  acquired  without  a  pro- 
hibitive initial  expenditure. 

The  location  finally  determined  upon  is  about  one  mile  north 
of  the  original  shops,  or  midway  between  Xew  Durham  and 
Babbitt,  at  a  point  where  the  wide  expanse  of  the  Hackensack 
meadows  on  the  west  begins  a  rather  abrupt  upward  slope 
towards  the  Palisades  of  the  Hudson  River  on  the  east.  Although 
the  main  line  of  the  railroad  lies  somewhat  to  the  west  of  the 
new  terminal.  ;.nd  on  the  meadow;  proper,  the  marshy  condition 
of  the  soil  where  building  was  commenced,  and  the  irregular 
profile  of  the  location,  necessitated  that  about  one-half  of  the 
plant  be  erected  on  a  till,  and  a  considerable  amount  of  piling 
became  imperative  for  foundation  supports.  Nevertheless,  in  the 
face  of  these  engineering  difficulties  the  work  has  been  com- 
pleted in  a  most  satistactory  manner  and  thoroughly  bears  the 
impress  of  permanency. 

The  buildings  consist  of  a  32-stalI  roundhouse,  with  an  85-foot 
turntable  operated  by  an   electric  tractor ;   a  combined   machine 
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much  smaller  plants  recently  constructed,  but  where  the  various 
components  have  for  some  reason  been  isolated. 

In  further  consideration  of  the  general  plan  the  fact  of  course 
becomes  apparent  that  the  ash  pit  is  considerably  removed  from 
the  roundhouse,  but  this  location  was  considered  most  advisable 
in  view  of  the  possible  erection  in  the  future  of  an  additional 
J5-stall  roundhouse  between  the  present  one  and  the  ash  pits, 
thus  allowing  the  latter  to  take  care  of  any  possible  expansion 
without  relocation.  The  absence  of  a  coaling  station  in  the  im- 
mediate vicinity  of  the  new  plant  is  noticeable,  but  this 
arises  from  the  fact  that  the  old  trestle  is  in  too  good  condition 
to  abandon,  and  the  locomotives  continue  to  coal  at  it  as  they 
pass  on  their  way  to  and  from  the  freight  yard  and  passenger 
station  in  Weehawken.  A  large  modem  one,  however,  is  con- 
templated and  space  reserved  for  it  in  connection  with  the 
new  terminal,  but  it  may  not  be  constructed  for  a  few  years. 

Differing  from  the  plan  employed  at  other  points  on  the  Xew 
York  Central  lines,  inspection  pits  have  not  been  provided  in 
connection  with  this  terminal,  although  they  may  receive  con- 
sideration when  the  plant  has  become  fully  developed.  At  pres- 
ent the  incoming  locomotives  are  delivered  to  the  shop  at  the 
ash  pits,  and  the  necessary  inspections  are  made  on  their  arrival 
at  the  roundhouse.  The  track  arrangement  is  such,  as  will  be 
seen  in  the  plan,  that  the  outgoing  engines  return  in  the  same 
direction  from  which  they  entered,  there  being  an  independent 
track  for  their  movement  on  the  west  of  the  ash  pits.  The  total 
power  handled  is  about  100  engines  in  24  hours  of  all  classes, 
passenger,  freight  and  switching.  Although  the  old  erecting 
shop  has  been  retained  at  the  original  plant,  all  of  the  heavier 
running  repairs  are  cared  for  in  the  new  roundhouse,  and  it  is 
self-supporting  so  far  as  maintaining  the  locomotives  is  con- 
cerned until  thev  are  readv  to  receive  classified  work. 
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I'hE    ROINDHOUSE   StrUCTL'RE. 

This  building  in  constructive  features  and  general  arrange- 
ment of  details  follows  closely  that  at  Corning,  X.  Y.,  and 
Springfield,  Mass.,  on  the  same  system,  each  of  which  has  been 
des-cribed  and  illustrated  in  previous  issues  of  this  journal*,  and 
which  may  be  regarded  as  standard  on  the  New  York  Central 
lines.  The  foundations  are  of  concrete  and  the  outside  walls  of 
brick,  in  two  sections.  The  upper  section,  which  encloses  the 
roof  trusses,  is  well  provided  with  swinging  windows,  easily 
operated  from  the  main  Hoor.  and  which  provide  a  very  per- 
fect system  of  ventilation.  The  question  of  heating  and  ventila- 
tion have,  in  fact,  been  most  carefully  considered  in  connection 
with  this  roundhouse,  and  the  results  have  exceeded  expecta- 
tions. A  very  noticeable  feature  of  this  building  is  its  absolute 
freedom  from  smoke  and  gas  fumes,  even  when  three  or  four 
engines  are  being  tired  up  in  one  section  simultaneously.  Twenty- 
two  of  the  smokcjacks  were  designed  by  the  Franklin  Mfg. 
Co.,  50  Church  street,  New  York,  and  ten  smokcjacks  by  the 
Johns-Manville  Co.  of  New  York,  and  are  most  effective  for  the 
purpose   intended.     In   these  designs   the   jacks   are  of   asbestos 


.Ample  provision  has  been  made  for  the  heavier  locomotive 
repairs  in  connection  with  wheel  dropping,  and  both  engine  and 
truck  wheel  removals,  by  providing  two  driver  and  two  truck 
drop  pits  in  the  section  of  the  roudhouse  nearest  the  machine 
shop.  This  portion  is  also  served  by  an  industrial  track  equipped 
with  conveniently  arranged  turntables.  The  design  and  construc- 
tion of  these  pits,  which  are  standard  on  this  railroad,  was  de- 
scribed in  the  Americ.\n  Engineer,  Dec,  1910,  page  467.  The 
tracks  in  whici;  they  are  locate^  are  some  23  feet  longer  than 
ihose  in  other  parts  of  the  house,  thus  permitting  the  rear  driv- 
inj;  wheels  to  be  handled  on  the  engine  drop  pits  without  cut- 
ting the  tender  off  and  backing  the  locomotive  in,  which  is  a 
very  customary  procedure  in  many  other  less  modern  shops. 
MACHINE  Shop  .^nd  Office  Building. 

The  convenient  proximity  of  this  structure  to  the  roundhouse 
has  been  commented  upon.  It  is  also  of  brick  on  concrete  foun- 
dations, with  an  area  of  60  feet  by  120  feet,  and  contains  on  the 
first  floor,  from  west  to  east,  the  office  space,  21  feet  by  60  feet, 
in  which  is  included  that  of  the  master  mechanic,  chief  clerk, 
rcundhouse   foreman,  and  the  engine  dispatcher,  this  portion  of 


12  VitTtle  Coping  laid  id  Cemeot  MortaE 
S^Concrete  Slab  on  Kahn  Hy.Kib^  y 


.'iECTIO.NAL    VIEWS    OF    COMBINED    STORE    ROOM,    OIL    HOUSE,    M.\CHIXE    SHOP    ANU    OIFICE    I.LILDIXG. 


lumber,  and  having  a  length  of  8  ft.,  permit  considerable  move- 
ment of  the  locomotive,  a  very  important  consideration  in  a 
terminal  such  as  this  where  valve  setting  is  frequently  performed 
with  the  engine  under  steam.  The  jacks  over  the  drop  pits  are 
made  31  ft.  long,  providing  for  the  greatest  possible  range  of 
position  of  the  locomotive  underneath. 

Scarcely  secondary  in  impoitance  to  this  desirable  feature  is 
the  heating  system,  which  during  the  severest  weather  of  the 
past  winter  thoroughly  demonstrated  its  efficiency.  In  this  instal- 
lation the  hot  air  blast  system  was  erected  complete  by  the 
Rayley  Mfg.  Co.,  of  ililwaukee,  Wis.,  in  a  fan  room  adjacent 
to  and  abutting  from  the  west  wall  of  the  roundhouse. 

Two  distinct  fans  and  engines  have  been  provided,  both  of 
which  when  operated  at  moderate  load  wdl  maintain  a  tem- 
perature on  the  coldest  days  from  50  to  75  degrees  F.,  provided 
that  reasonable  care  is  e.xercised  in  promptly  closing  the  doors 
after  incoming  and  outgoing  engines.  In  moderate  weather  one 
heating  unit  will  keep  the   house   comfortable. 


•  bee  .'Xmer.  Engr..  Dec.  1910,  and  Jan.,  1910.   respectively. 


the  building  being  connected  to  the  roundhouse  by  a  covered 
passageway;  the  machine  shop,  66  feet  by  6o  feet;  the  store- 
room, 33  feet  by  34  feet,  and  the  oil  room,  24  feet  by  .33  feet 
Over  the  latter  two  departments  is  a  very  commodious  engineers' 
rest  room,  with  a  floor  area  of  33  feet  by  60  feet.  As  will  be 
noted  from  the  sectional  drawings  herewith,  this  building  is  of 
the  most  substantial  construction.  It  has  been  admirably  planned 
for  the  convenience  of  the  engine  crews,  who,  for  instance,  after 
leaving  their  engines  on  the  ash  pit  and  on  arriving  at  the 
shop  building,  pass  first  the  engine  dispatcher's  office,  where  they 
register ;  next  the  oil  room,  where  the  cans  are  delivered,  and 
from  thence  a  stairway  leads  to  the  rest  room  should  they  care 
to  make  use  of  it. 

The  north  side  of  this  combination  building  has  a  6-foot 
board  walk,  and  immediately  in  the  rear  a  high  platform  has 
been  erected  which  gives  access  to  the  casting  shed.  These  de- 
tails are  very  clearly  indicated  in  the  general  plan,  and  in  this 
consideration  it  is  interesting  to  note  that  in  the  event  of  the 
future  25-stan  roundhouse  being  constructed  it  can  be  served 
with  the  same  facilitj'  as  the  house  now  in  operation. 
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The  Power  House. 
This  building  embodies  a  departure  from  existing  similar 
structures  on  the  New  York  Central  lines  in  many  details,  and 
may  be  said  to  present  the  most  up-to-date  construction  and 
equipment  in  that  line  of  any  heretofore  erected  by  this  com- 
pany.    The  area  occupied  is  77  feet  by  87  feet,   from  west  to 


The  demand  imposed  upon  this  system  at  New  Durham  is 
exceptionally  severe,  some  fifteen  boilers  being  washed  daily, 
in  addition  to  the  usual  number  which  arc  emptied  or  have  the 
water  lowered.  The  filling  pump  has  a  capacity  of  500  gallons 
per  minute,  and  the  washout  pump  will  take  care  of  three  boil- 
ers simultaneotisly,  maintaining  a  pressure  of  go  pounds.     The 


3  Coucreie  Slab  laid  on  Kaliu  Hy-Rib  No.2ti  Gauge 
12  Vicritied  Tile  Copiog  laid  iu  Cement  Mortar 
Pitch  *i':12"     16  oz. Copper  Flashipg 

3'boucrete  Slab  laid  on  Kahu  Hy-Rib 

No. 28  Gauge 
12"Vltrmed\Tlle  Coping  laid  In  Cement  Mortar 


SECTION   OF   POWER    HOUSE   THROUGH    BOILER   .".ND    ENGINE    ROOM. 


east,  as  an  engine  room,  31  feet  6  inches  in  depth,  and  a  boiler 
room  55  feet  6  inches  deep,  the  latter  having  the  full  width 
of  77  feet.  Fifteen  feet  of  the  engine  room  has  been  partitioned 
off  to  provide  for  an  exceptionally  well  equipped  toilet  and 
wash  room.  The  sectional  drawing  shows  the  principal  dimen- 
sions of  the  two  divisions  of  the  building,  which,  it  will  be 
noted,  are  separated  by  a  12-inch  wall.  The  equipment  in  the 
smaller  section  consists  of  a  duplex  IngersoU-Rand  air  compres- 
sor, type  H,  with  a  capacity  of  1.500  cubic  feet  of  free  air  per 


filling  water  tank  has  a  storage  capacity  of  about  12,000  gallons, 
.Tnd  the  washout  tank  of  about  8,500  gallons. 

The  arrangement  of  these  appliances  in  the  power  house  is 
particularly  pleasing,  and  they  have  been  so  effectively  disposed 
that  notwithstanding  their  bulk  and  the  large  floor  space  occu- 
pied, the  room  appears  to  be  quite  open  and  unobstructed.  This 
has  been  attained  by  placing  the  air  compressor  on  the  extreme 
right  of  the  large  double  doors  on  the  east  side,  and  the  boiler 
washing  system   on   the   extreme   left,   thereby   leaving   an   open 


INTERIOR   OF   BOILER   ROOM — .'iSH    HOIST   ON    LEFT 


minute,  and  the  National  Boiler  Washing  Company's  system  for 
hot  water  boiler  washing  and  filling*,  a  duplicate  of  that  which 
has  been  in.stalled  at  Corning,  N.  Y.,  and  at  the  other  terminals 
of  this  company. 


•  See  Amer,   Engr.,  Dec,  1910,  page  469. 


space  of  at  least  20  feet  between  the  two  appliances,  this  space 
leading  into  the  boiler  room,  which  takes  up  the  western  end  of 
the  building. 

This  section  contains  3  water  tube  boilers  built  by  Erie  City 
Iron  Works,  of  300  horsepower  each,  an  ample  sufficiency  to 
provide  for  all  requirements  of  the  plant.     Ordinarily  two  boil- 
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ers  will  be  sufficient  to  carry  the  load.  The  equipment  of 
the  boiler  room  includes  a  very  effective  automatic  revers- 
ing pneumatic  ash  hoist,  built  and  installed  by  R.  H.  Beau- 
mont &  Co.,  of  Philadelphia,  Pa.  The  general  arrangement  of 
this  device  consists  of  a  self-dumping  steel  skip,  of  20  cubic 
feet  capacity,  operated  by  a  14  inch  by  14  foot  air  cylinder. 
The  steel  cable  is  reaved  four  times  on  the  sheaves  of  the  air 
cylinder,  which  provides  for  a  56-ft.  lift  of  the  skip. 

As  shown  in  the  sectional  drawing  of  the  power  nunie,  the 
line  of  rails  for  the  incoming  coal  cars  containing  the  boiler 
room  fuel  supply  is  located  12  feet  above  the  floor  line,  thus 
allowing  these  cars  to  be  dumped  into  bins  of  large  capacity, 
and  this  track  also  serves  for  the  ash  car  wiien  ashes  are  to  be 
loaded.  By  reference  to  the  above  mentioned  illustration,  it  will 
be  seen  that  the  operation  of  the  skip  is  extremely  simple     The 


fireman  who  dumps  the  barrow  load  of  ashes  into  the  skip 
merely  pulls  the  cord  attached  to  the  air  valve.  The  bucket 
then  raises,  dumps  into  an  elevated  ash  pocket,  and  returns 
automatically  to  the  filling  pit.  The  advantage  of  the  design  is 
that  air  is  always  available  around  a  railroad  yard,  and  the  use 
of  an  air  cylinder  makes  certain  the  stopping  of  the  skip  at  the 
upper  and  lower  limits,  more  positively  than  any  type  of  wind- 
ing gear. 

The  remaining  details  of  the  New  Durham  plant  are  New 
York  Central  standards,  which  have  been  frequently  alluded  to 
in  this  journal.  The  terminal  in  general  is  a  remarkably  fine 
e.xample  of  the  development  which  all  similar  places  are  gradu- 
ally undergoing,  and  is  in  striking  contrast  to  the  one  just  va- 
cated, which  for  so  many  years  cared  ior  the  power  of  the 
West  Shore  Railroad. 
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A  TRIO  OF  ODDLY  CONTRASTED  LOCOMOTIVES 

The  largest  two-stage  compressed  air  locomotive  in  the  world 
occupies  the  middle  position  in  the  odd  assortment  of  machines 
represented  in  the  accompanying  illustration,  which  are  a  re- 
cent output  of  the  H.  K.  Porter  Co.,  of  Pittsburgh,  Pa.  It  is 
of  the  four-wheel  type  with  a  main  reservoir  consisting  of  three 
tanks  40  in.  in  diameter.  Two  of  these  are  15  feet  long  and  the 
third  is  17  feet,  all  being  connected.  This  locomotive  was  built 
for  use  at  a  powder  magazine.  It  will  start  five  loaded  freight 
cars  on  a  level  track  and  will  haul  two  loaded  steel  coal  cars  a 
distance   of   five   miles  on   one   charge   of  air. 

In  view  of  the  exceptional  size  and  power  of  the  engine  the 

following  principal   dimensions   may  be   of   interest : 

H.   P.   cylinder 11   x  18  in. 

L.  P.  cylinder 28  x  18  in. 

Wheels    36    in.    diam. 

Rigid  whee'lbase    5   ft.   9   in. 

Weight  of  engine 55,000   pounds 

Capacity   main   reservoir 375   cu.    ft. 

Tractive  effort    10,000  pounds 

Height    ,■  ■  12  .ft- 

Width    9  f<-  fi  -n- 

Length    21    ft.    H    m. 

Pressure  at  throttle 250   pounds 

L.    P.   cylinder   pressure 50   pounds 

Main  reservoir  pressure 825   pounds 

The  small  steam  locomotive  which  brings  up  the  rear  was 
built  for  plantation  use  in  Nicaragua.  It  is  of  the  four-wheel 
type  with  side  tanks  and  a  steel  canopy  cab.  The  cylinders 
are  5  x  10  in.,  driving  wheels  20  in.  diameter,  and  the  rigid 
wheel  base  3  ft.  6  in.  The  firebox  is  26  x  i8}4  in.,  with  a  grate 
area  of  3.34  sq.  ft.  The  boiler,  which  is  of  the  straight  type, 
23  in.  diameter,  has  37  ij^  in.  tubes,  and  its  total  heating  sur- 
face is  58.9  sq.  ft.  Despite  its  diminutive  proportions  the  little 
locomotive  exerts  a  tractive  effort  of  1,700  lbs.  It  will  operate 
on  a  30  in.  gauge  track. 

The  switch  engine  leading  the  group  well  illustrates  the  care 
in  finishing  which  has  become  so  well  identified  with  the  out- 
put of  the  H.  K.  Porter  Co.  Its  remarkably  neat  appearance 
for  a  locomotive  of  this  type  is  very  striking.     With  the  excep- 


tion of  the  relatively  large  boiler  there  is  nothing  particularly 
novel  in  the  general  design.  The  cylinders  are  20  x  26  in. ; 
driving  wheels  50  in.  diameter;  tractive  effort  35,360  lbs.,  and 
total  weight  150,000  lbs.  The  avoidance  of  complication  is 
prominent  and  all  parts  are  readily  accessible  to  ordinary  run- 
ning repairs. 


NIGHT  SCHOOL  FOR  APPRENTICES 


At  the  Somerset  shops  of  the  Cincinnati,  New  Orleans  & 
Texas  Pacific  Railway  a  school  has  been  started  for  appren- 
tices, which  meets  on  Monday  and  Thursday  nights  of  each 
week  from  7  to  10  p.  m.  The  railroad  has  fitted  out  a  room 
with  full  equipment  capable  of  accommodating  30  men  and  the 
State  University  of  Kentucky  furnishes  the  instructors  and 
supervises  the  instruction.  Beginning  at  seven  o'clock  at  each 
instruction  period  from  30  minutes  to  an  hour  is  spent  by  the 
instructor  in  discussing  some  feature  of  mechanical  drawing, 
mathematics  as  pertaining  to  engineering,  or  some  phase  of 
engineering  as  aft'ecting  shop  practice.  The  remaining  time  is 
allotted  to  drawing  board  work,  where  each  student  is  allowed 
to  progress  as  rapidly  as  his  ability  will  permit. 

Four  instructors  from  the  school  of  mechanical  and  electrical 
engineering  have  been  assigned  to  this  work,  each  instructor 
having  tlie  class  for  two  weeks  in  turn.  The  apprentices  arc 
required  to  take  this  course  and  the  expense  to  them  is  a  maxi- 
mum of  $10  for  drawing  apparatus  and  material,  all  othei 
expense  being  paid  by  the  railroad. 

This  school  has  been  started  on  the  instance  of  T.  O, 
Sechrist,  master  mechanic  of  the  Ferguson  shops  at  this  point, 
who  reports  that  six  weeks  operation  indicates  that  the  results 
nf  ibis  ]il;in  are  going  to  be  most  satisfactory  and  that  the 
apprentices  are  taking  a  very  keen  interest  in  the  advantages 
offered  them. 


The  Speed   and   Power  of   Machine    Tools 


THE  ENORMOUS  IMPROVEMENTS  IN  TOOL  STEEL  AND  THE   MACHINES   FOR  USING   IT   HAVE   RESULTED   IN   NEW- 
PROBLEMS  FOR  THE  MACHINE  SHOP  WHICH  MAY  BETTER    ADMIT    OF    SOLUTION    AFTER    A    CAREFUL    RE- 
VIEW OF  THE  BEST  RECCOMMENDED  PRACTICE  GOVERNING    POWER,    CUTS,     SPEEDS    AND    FEEDS. 


As  a  chip  producer  the  lathe  is  the  most  economical  of 
machine  tools.  A  well-designed  lathe,  working  under  favor- 
able conditions,  produces  a  half-pound  of  chip  per  horsepower 
minute,  when  cutting  mild  steel.  The  pressure  on  a  lathe  tool, 
with  this  material,  is,  appro-xiniately,  lOO  tons  per  square  inch 
area  of  cut,  the  latter  heing  the  depth  multiplied  hy  feed ;  i.  e., 
a  cut  Vz  in.  deep  by  Ye,  in.  feed,  has  an  area  of  1/16  sq.  in. 
When  cutting  cast  iron  the  pressure  is  about  50  tons  per  square 
inch,  consequently  about  one  pound,  of  cast  iron  should  be 
removed  per  horsepower  minute.  In  a  paper  read  before  the 
English  Northeast  Coast  Institution  of  Engineers  and  Ship- 
builders, Joseph  Chilton  dealt  very  instructively  with  the  speed 
and  power  of  lathes  and  machine  tools  in  general.  The  follow- 
ing discussion  is  based  largely  on  the  data  presented  in  that 
excellent  paper. 

Fig.  I  shows  the  power  required  fo(^ cutting  mild  steel  and 
cast    iron    under    various    conditions    as    given    by    Mr.    Chilton. 


The  maximum  power  required  was,  in  test  No.  2,  23.7  h.p.  Ten 
years  ago  a  lathe  of  this  size  used  to  be  sold  with  a  2  h.p. 
motor,  whereas  one  would  now  be  required  of  20  h.p.  if  work 
similar  to  the  above  was  to  be  performed  continuously.  If  the 
productive  capacity  of  this  lathe  has  increased  in  the  same  ratio 
as  the  power  of  the  motors  supplied,  the  result  is  a  remarkable 
index  of  the  progress  of  the  past  ten  years.  As  a  few  examples 
of  everyday  practice  it  may  be  mentioned  that  straight  shafting 
is  finished  from  the  rolled  bar  at  160  ft.  per  mnuite  with  1/32 
in.  feed;  3  in.  diam.  shafting  is  therefore  finished  at  the  rate 
of  6.27  in.  of  length  per  minute,  10  ft.  in  less  than  20  mmutes. 
fhree  tools  are  used.  A  10  in.  lathe  reduces  mild  steel  forg- 
ings  ^  in.  diam.  with  Yi  in.  feed  a*"  60  ft.  per  mmute.  A  12  in. 
lathe  reduces  mild  steel  forgings  I  in.  in  diameter  with  Y&  in- 
feed  at  60  ft.  per  minute.  A  lathe  more  than  10  years  of  age, 
which  has  been  converted  into  a  direct  motor  drive,  turns  8 
in.  diam.  bolts  at  300  ft.  per  minute,  depth  of  cut  Y2  in.,  feed 
1/32  in.,  removing  56  cub.  in.  of  steel  per  minute.  This  lathe 
would  probably  require  about  36  h.p.  In  an  exceptional  case 
an  18  in.  lathe  took  a  cut  ij4  in.  deep  by  Y\  i"-  feed  at  a 
cutting  speed  of  28  ft.  per  minute,  the  consumption  of  power 
Ijeing  upwards  of  80  h.p. 

When  exceptionally  heavy  duty  is  required  from  a  lathe,  the 
single  pulley  or  the  direct  motor  drive  will  usually  be  found  to 
he  most  suitable.  The  motor,  in  the  direct  drive,  should  be 
of  variable  speed,  not  less  than  3  to  i  variation,  as  this  sim- 
plifies the  change-speed  gear  and  allows  of  exact  speed  adjust- 
ment. The  table  below  of  powers  required  is  based  on  the  belt 
power  provided  in  some  modern  lathes. 
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Area  of  cut  (A)  in  square  inches  :,  speed  of  cut  (V) 
ji\  feet  per  minute. 

Fig.  1, -Horse  Lower  of  Lathes. 

The  curve  marked  "Manchester  experiments"  is  based  on  a 
tool  pressure  of  115  tons  per  square  inch,  which  allows  from 
IS  to  20  per  cent,  for  friction  losses  in  the  machine.  The  lower 
curve  for  mild  steel  is  based  on  experiments  of  Alfred  Herbert 
&  Co.,  Coventry,  in  1909,  when  some  remarkable  results  were 
obtained  on  a  standard  capstan  lathe,  using  a  tool  with  a  cut- 
ting angle  of  48  deg.,  a  roller  steady,  and  a  copious  supply  of 
lubricant. 

The  power  required  for  a  given  cut  will  probably  lie  between 
these  two  curves,  as  the  pressure  on  the  tool  varies  with  the 
tool  angle.  Improvements  in  steel  call  for  alterations  in  the 
cutting  angle  of  tools;  the  better  the  steel,  the  more  acute  can 
be  the  cutting  angle.  The  results  of  the  Coventry  experiments 
are  interesting,  and  some  of  them  are  shown  below.  The  lathe 
used  admitted  a  2j.{i  in.  diameter  bar,  and  the  tests,  which  were 
carried  out  under  practically  commercial  conditions,  produced 
the  following  data : 


Metal  Rem 
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Reducing. 
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35.62 
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35.04 
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5 
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229 
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6 

2K 

1 
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33.89 
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Height   of   Centres 

li  in. 

%Vi  in. 

W/2  in. 

18  in. 

IS  in. 

24  ni. 

36  in. 


Horse-power     Required. 
S 

TA 
10 
15 
30 
40 
60 


in 


steel,  the 


These   powers    enable   heavy   cuts   to   be   carried 
18  in.,  24  in.  and  36  in.  lathes  using  two  tools. 

Nicholson  and  .Smith  in  their  "Lathe  Design"  give  a  series 
of  standard  cuts  and  cutting  speeds  for  lathes  which  are  useful 
as  a  guide  for  power  required.  The  standard  cut  for  a  36  in. 
lathe  is  .9  deep,  by  .225  feed,  giving  an  area  of  0.203  sq.  in., 
tlie  standard  cutting  speed  20  ft.  per  minute.  The  standard  cut 
for  a  6  in.  lathe  is  0.15  deep  by  0.0375  feed,  giving  an  area  of, 
0.0056,  with  the  cutting  speed  193  ft.  per  minute.  These  cuts 
and  speeds  are  based  upon  the  durability  of  the  cutting  edge 
of  the  tool.  The  tool  in  the  6  in.  lathe  is  expected  to  last  16 
minutes,  and  in  the  36  in.  lathe  about  4  hours.  Generally 
speaking,  a  heavy  cut  at  medium  speed  is  more  economical  than 
a  light  cut  at  high  speed. 

The  Planing  Machine. 

The  planing  machine  stands  next  to  the  lathe  as  a  cutting 
remover.  In  it  the  high-speed  problem  has  been  .liolved  in  a 
scientific  manner  b\  both  mechanical  and  electrical  methods. 
The  old  type  planing  machine  reversing  gear  is  unsuitable  for 
even  moderate  speeds.  A  large  amount  of  energy  is  wasted  at 
the  end  of  each  stroke,  and  a  considerable  amount  of  time  is 
lost  at  each  reversal  of  the  table  owing  to  the  low  accelerative 
and  decelerative  power  of  the  gear.  Mechanical  and  electrical 
systems  of  regenerative  driving  have  changed  this.  The  energy 
previously  wasted  in  bringing  the  table  and  gearing  to  rest  is 
now  utilized  in  accelerating  the  table  on  its  return  stroke. 

Typical  power  diagrams  of  planing  machines  are  shown  in 
Figs.  2-5.  The  diagram,  Fig.  2,  was  taken  from  a  machine 
with  the  old  type  of  driving  gear,  and  the  diagram,  Fig.  3,  from 
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the  same  macliiiie  with  an  improved  driving  gear  fitted.  It 
will  bo  seeii  that  more  power  is  needed  for  the  return  than  for 
the  cntting  stroke;  but  Fig.  3  is  an  improvement  in  this  respect, 
the  "peak"  at  the  moment  of  reversal  is  eliminated,  and  the 
power  fluctuation  minimized.  Flywheels,  constantly  revolving 
in  one  direction,  are  used  in  this  system  of  driving  gear.  The 
diagram,    Fig.    4,    was    taken    from    a    machine    of    the    spring 


Fig.  2.- Ordinary  Reversing  Gear. 


-40 


Fig.  3.-Iraproved  Reversing  Gear 


Fig.  4. -Spring  Regenerative  Reversing  Gear. 

Machine,  4  ft.  by  4  ft.    Planing  steel  ■ingot  8  ft.  long.  Cutting  speed, 
40  ft.  per  minute.    Return,  130  ft.  per  minute. 


H.P. 


Fig.  5.-EIectrical  Regenerative  Reversing  Gear. 

Machine,  6  ft.  by  6  ft.    Planing  mild  steel  IS  ft.  long.  Cutting  speeds 
80  ft.  per  minute.    Return,  160  fl.  per  minute, 
regenerative  type.     This  diagram  shows  the   remarkable  saving 
of  power  on  the  return  stroke  due  to  the  action  of  the  regenera- 
tive apparatus.     The  "peak"    of   the   first   diagram  has   become 
a  "pit." 

Diagram,  Fig.  5,  was  taken  from  a  machine  driven  by  a 
reversible  motor  on  the  regenerative  system.  The  power  regen- 
eration at  the  end  of  each  cycle  is  strikingly  shown.  This 
machine  was  working  on  a  long  stroke,  18  ft. ;  the  mechanical 
regenerative  machine  on  a  shorter  stroke,  about  8  ft.,  allowing 
for  the  difference  in  length  of  stroke  and  ratio  of  cutting  to 
return  speeds,  and  the  similarity  of  diagrams  is  apparent.  These 
regenerative  planing  machines,  whether  mechanical  or  electrical, 
represent  the  best  modern  practice  m  the  line  of  driving  arrange- 
ments. 

To  realize  wliat  can  be  done  by  the  combination  of  a  quick 
moving  table  and  an  effective  feed  motion,  the  spring  regen- 
erative planing  machine  from  which  the  diagrams  were  taken 
can  plane  one  square  foot  per  tool  per  minute,  while  using  a 
S/16  in.  feed.  As  the  planing  machine  cuts  in  a  straight  line, 
the  pressure  on  the  tool  per  square  inch  of  cut  is  probably  less 
than    in    the   lathe.     Experiments   111   this   direction    are   lacking. 


From   .-^   h.p.    lo   4   h.p.    will   be    consumed   per   pound   of   steel 

removed   per   niinuU,   in   tlic   best   machines,   working   under  the 

best  ciindilions.     For  cast   iron  2  h.]!-   tn  ,(  li.i).   per  nnnute   will 

be  required  per  pound  of  eliips. 

Many  old  planing  machines  are  of  stout  design,  and  may  be 

speeded  up  considerably  by  a  comparatively  simple  alteration  in 

the   driving   gear.     A    modern    machine,    cutting   at   60    ft.    per 

minute  will  require  from  25  h.p.  to  35  h.p. 

Speeds    and    Powers    for    High-speed    Planers. 

.Size  of  Machine.  C!utting  Speeds. 

Feet  l"eet  ])cr  Minute.  Return  Speed.     Horse-power. 

2X2  ;iU  to  91)  200  7J^ 

3X3  30    "    90  200  12}^ 

4X4  25   to   75  180  20   to   2.> 

0X0  SO  to  60  IflO  30  to  35 

8X8  20   to   60  140  35   to   40 

Machines  equipped  with  motors  as  above,  widi  a  length  of 
stroke  equal  to  2^  or  3  times  the  width  of  the  machine,  should 
be  capable  of  taking  good  cuts  on  steel  on  the  highest  speed.  A 
point  in  connection  with  planing  machine  tools  is  that  the 
clearance  angle  may  be  much  less  than  in  a  lathe  tool.  The 
lathe  tool  when  cutting  works  in  a  helical  path  relatively  to  the 
work,  conscquenlly  the  angle  of  clearance  must  be  more  than 
the  angle  of  the  helix.  As  the  planing  tool  moves  in  a  straight 
line  relative  to  the  work,  a  clearance  angle  from  2  deg.  to  3  deg. 
is  sufficient,  against  5  deg.  to  7  deg.  for  a  lathe  tool.  A  mini- 
mum clearance  angle  is  of  advantage  in  enabling  the  tool  to 
withstand  the  shock  of  entering  work  at  high  speed. 

Shaping  and  Slotting  Machines. 

These  machines  are  straight-line  cutters,  like  the  planing 
machine,  but,  in  their  usual  sizes,  are  not  subject  to  the  handicap 
of  the  reversal  of  the  rotating  parts.  Consequently  increased 
speeds  are  more  readily  obtainable  than  in  the  case  of  the  plan- 
ing machine.  The  improvements  of  recent  years  have  been 
mostly  in  the  direction  of  increased  handiness.  The  American 
type  of  shaper,  where  the  length  of  stroke  can  be  adjusted  and 
the  ram  positioned  while,  the  machine  is  in  motion  is  a  case  in 
point.  The  grouping  of  operating  handles,  so  that  the  work- 
man can  control  all  motions  of  the  table  from  one  position,  and 
improved  means  of  quickly  adjusting  length  of  stroke  and  feed 
in  the  slotting  machine,  is  another  case.  The  hammer  and 
anvil-like  construction  of  the  slotting  machine  enable  it  to  carry 
heavy  cuts  without  vibration.  The  shaper,  as  a  rule,  is  not 
adapted  for  such  heavy  cuts. 

H.  J.  Brackenbury,  in  his  1910  paper  read  at  the  joint  sum- 
met  meeting  of  the  Institution  of  Mechanical  Engineers  and 
the  American  Society  of  Engineers,  gives  particulars  of  a  10  in. 
stroke  and   6   in.   slotting  machine   as   follows : 


Size  of 

Strokes 

Machine 
Inches. 
10 
0 

per 

Minute. 

45 

05 

Superficial 

MatL^rial 

Area  covered 

Renir>ved 

per  Minute 

per 

Feed 

Square 

Minute 

Inches 

Inches. 

Lbs. 

1/20 

22.5 

4 

1/20 

19.5 

a 

Cut   to  Inches. 

Length,     Depth. 

10  %i 

6  .>8 

These  cuts  were  taken  in  steel  without  any  sign  of  jar  or 
vibration  in  the  machines.  Assuming  a  quick  return  ratio  of  2 
to  I,  the  average  cutting  speed  on  the  10  in.  stroke  is  56  ft.  per 
minute,  and  on  the  6  in.  stroke,  49  ft.  per  minute.  The  power 
required  would  be  about  15  h.p.  and  7'/<  h.p.,  respectively,  when 
taking  the  cuts  mentioned  in  the  tests. 

From  the  belt  power  of  a  group  of  shapers  of  the  Americart 
type  the  following  table  has  been  computed : 

Length  of  Stroke 
Inches 
14 
16 
20 
24 
3Q 

Thk  Milling  Machine. 
Milling  is  an  economic  process,  especially  on  repetition  work. 
A  large  number  of  milling  machines  are  single  purpose  tools; 
that  is,  designed  to  do  one  job  only.  The  speed  and  feed  re- 
quirements of  a  machine  for  general  work  are  (i)  the  quickest 
spindle  speed  should  be  fast  enough  for  the  smallest  cutter 
used  on  the  machine.  (2)  The  slowest  spindle  speed  should 
be  slow  enough  for  the  largest  cutter,  i-^')  Every  diameter  of 
cutter  in  ordinary  use  should  have  a  range  of  feeds  sufficient 
to   enable   it    to   do   efficient   milling   according   to   its   class.     A 


Horse-power 

Cutting  Strokes 

per 

Minute 

10    to    130 

3 

7    "    125 

4 

6    "    110 

5 

6    "     100 

7!^ 

6     "       70 

10 
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general  machine  should,  therefore,  have  an  ample  range  of 
speeds  and  feeds,  the  rate  of  feed  being  independent,  of  the 
spindle  speed. 

An  instructive  series  of  tests  were  carried  out  in  1909  by 
Alfred  Herbert,  Ltd.,  Co.,  Coventry,  on  one  of  their  standard 
machines,  the  weight  of  which  was  about  lyi  tons.  A  spiral 
cutter  3  in.  diameter  by  6  in.  long,  with  eight  teeth,  was  used 
at  a  constant  speed  ot  66  ft.  per  minute,  preliminary  experi- 
ments having  shown  this  to  be  a  good  speed  for  heavy  cutting. 
The  maximum  metal  removed  per  horsepower  minute  was  1.52 
cubic  in.  for  cast  iron,  and  .71  cubic  in.  for  mild  steel.  The 
maximum,  total  output  obtained  was  15.23  cubic  ft.  per  minute 
on  cast  iron,  and  6.27  cubic  in.  per  minute  on  steel.  The 
greatest  output  on  cast  iron  was  obtained  with  a  cut  5^  in.  deep, 
at  a  feed  of  gyi  in.  per  minute,  from  which  it  might  be  inferred 
that  on  cast  iron  it  pays  to  take  off  as  much  as  possible  in  one 
cut,  wherea;  on  mild  steel  shallower  cuts  at  quicker  feeds  might 
be  more  economical.  The  maximum  net  horsepower  used  in 
these  tests  was  12.3,  which  indicates  a  large  productive  capacity 
for  so  small  a  machine. 

In  the  Transactions  of  the  American  Society  of  Engineers, 
1908,  tests  of  a  built-up  spiral  cutter,  8  in.  diameter,  18  in.  long 
with  inserted  blades,  are  described.  This  cutter  in  one  test 
required  96  h.p.  and  removed  mild  steel  at  the  rate  of  80  lbs. 
per  hour.  The  speed  in  this  test  was  ys'/z  feet  per  minute,  and 
the  feed  ^^  in.  deep  by  7  in.  per  minute.  It  has  been  computed 
that  300  h.p.  would  be  required  to  drive  this  cutter  to  its  full 
capacity  at  from  150  lbs.  to  180  ft.  per  minute.  The  milling 
cutter   is  evidently  in  advance  of  the   machine. 

Tests  seem  to  show  that  built-up  cutters  are  superior  to  solid 
cutters  as  material  removers,  owing  to  the  fact  that  a  more 
acute  cutting  angle  can  be  obtained,  and  the  construction  of  the 
cutter  is  more  favorable  to  the  escape  of  the  cuttings.  Milling 
cutter  speeds  vary  greatly  according  to  the  work  required  of 
them.  Sixty-six  feet  per  minute  is  probably  a  good  average 
speed,  having  regard  to  durability  of  the  cutter.  The  feeds 
may  vary  from  y^  in.  to  30  in.  per  minute  in  extreme  cases. 
Tests  show  that  in  some  cases  33  per  cent,  of  the  power  sup- 
plied to  the  machine  is  absorbed  in  driving  the  feed  gear  when 
carrying  heavy  cuts.  It  is  evident  from  this  that  milling  ma- 
chines' spindles  should  be  rigidly  supported,  and  should  be  as 
stiff  as  possible  if  heavy  duty  is  expected  from  them. 

The  Drilling  Machine. 

The  penetrative  power  of  high-speed  drills  is  remarkable ;  a 
I  in.  diam.  drill  has  worked  at  the  rate  of  iS  in.  per  minute  on 
cast  iron  and  12  in.  per  minute  on  mild  steel.  These  are  rates 
obtained  in  rigid  machines  using  special  drills.  In  ordinary 
practice  the  above  rates  cannot  be  kept  up  for  any  length  of 
lime.  Too  much  attention  would  be  requisite  in  grinding  and 
keeping  the  drills  in  proper  condition,  besides  which  there 
would  be  an  undue  proportion  of  drill  breakages.  One-half  of 
the  above  rates  is  good  practice,  and  it  is  only  on  modern  high- 
speed machines  that  the  latter  rate  can  be  maintained.  Experi- 
ments show  that  a  medium  peripheral  speed  and  a  coarse  feed 
give  a  smaller  power  consumption  per  inch  of  depth  than  a 
high  peripheral  speed  and  a  fine  feed.  Drills  of  high-speed  steel 
possess  sufficient  torsional  strength  to  stand  coarse  feeds ;  coarse 
feeds  increase  the  drill  pressure,  hence  the  necessity  for  rigid 
machines  and  positive  feeds  if  it  is  required  to  use  high-speed 
drills  economically. 

The  following  table  is  given  by  Mr.  Dempster  Smith.  It 
is  based  upon  a  run  oi  lyi  hours  without  regrinding: 

Diameter  Feed  per  Revolution.  Revolutions  per  Minute, 
of  Drill. 

Soft  Cast  Iron     Soft  Steel.  Soft  Cast  Soft  Steel. 

Inches.  Inch.  Inch.  Iron. 

'A  I/13S  1/160  2560  2820 

•/i  1/160  1/126  900  1000 

1  1/84  1/100  320  357 

8  1/67  1/79.5  113  127 

3  1/58.4  1/69.5  61.6  68.5 

4  1/52.8  1/63  40  44.6 

Compared  with  the  speeds  recommended  by  twist-drill 
makers,  the  above  speeds  are  excessive  for  the  smaller  sizes 
and  low  for  the  larger.  To  take  full  advantage  of  high-speed 
drill;,   machines    of   the    sensitive   type    are    required    for    sizes 


under  i  in.  diam.,  while  for  sizes  from  2  in.  to  4  in.  diam.  stiff 
and  powerful  machines  arc  necessary  to  take  advantage  of  the 
coarse  feeds.  More  drill  breakages  are  caused  by  want  of 
rigidity  in  machines  than  by  high  speeds  and  coarse  feeds. 

ihe  net  power  required  to  drill  a  4  in.  diam.  hole  at  the  feed 
and  speed  given  in  the  above  table  is  9  h.p.,  when  operating 
on  steel.  The  thrust  of  a  3  in.  diam.  drill  at  1/50  feed  in  about 
7,600  lbs.  when  drilling  medium  steel  with  the  drill  in  good 
condition.  Tapping  can  be  done  at  about  one-third  the  speed 
of  drilling. 

Boring  varies  so  much  in  character  that  every  job  is  a  law 
unto  itself.  Speeds  from  20  ft.  to  80  ft.  per  minute,  with  feeds 
from  1/50  in.  to  '/i  in.  per  revolution,  are  obtainable  in  various 
cases. 

Grinding  Machines. 

Grinding  machines,  apart  from  those  used  in  the  sharpening 
of  tools,  are  essentially  products  of  modern  machine-shop  prac- 
tice. No  well-organized  machine  shop  is  complete  without  a 
grinding  machine  of  some  type,  for  finishing  work  which  has 
been  roughed  in  some  machine  of  the  lathe,  planer,  or  miller 
type.  Grinding  is  practically  a  milling  process,  the  grinding 
wheel  being  a  cutter  with  a  large  number  of  small  teeth,  which 
renew  themselves  automatically  when  blunted.  As  a  material 
remover,  the  grinding  machine  is  not  an  economical  user  of 
power,  but  for  speed  and  accuracy  of  finish,  when  only  a  small 
amount  of  material  is  to  be  removed,  it  has  no  rival.  Grinding 
machines  are  adapted  for  finishing  work  of  the  heaviest  class. 
A  machine  has  been  built  for  grinding  shafts  up  to  3  ft.  diam. 
and  33  ft.  long.  This  machine  is  driven  by  three  independent 
motors;  the  work  is  rotated  by  a  16  h.p.  motor,  the  grinding 
wheel  by  a  30  h.p.  motor,  while  the  saddle  which  carries  the 
grinding  wheel  is  traversed  by  a  5  h.p.  motor.  The  three 
motions,  work  rotation,  wheel  rotation,  and  feed  traverse,  may 
be  varied  independently  of  each  other,  an  essential  condition  in 
a  well-designed  machine. 

The  whole  question  of  grinding  machine  speeds  and  feeds 
is  so  complex  that  it  is  impossible  to  do  more  than  generalize 
in  regard  to  the  same.  The  speed  combinations  now  generally 
adopted  differ  considerably  from  those  which  w'ere  formerly 
considered  correct  practice.  The  developments  have  been  in 
the  direction  of  increased  wheel  speeds,  increased  feed  traverse, 
and  reduced  speeds  of  work  rotation. 

The  wheel  speeds  vary  according  to  the  grit  and  grade  of 
the  wheel,  the  material  worked  on,  and  also  its  size  and  condi- 
tion. The  nature  of  the  finish  desired  has  also  to  be  taken 
into  account,  and  in  this  way  the  speeds  vary  from  4,000  ft.  to 
6,000  ft.  per  minute. 

The  feed  traverse  in  a  cylindrical  grinder  is  mainly  regulated 
by  the  width  of  the  wheel  used.  The  traverse  per  revolution 
of  the  work  must  be  less  than  the  width  of  the  wheel.  The 
depth  of  cut  and  the  character  of  the  work  also  affect  the  feed 
traverse,  which  may  be  anything  from  i  in.  to  60  in.  per  minute. 

With  regard  to  power  required,  the  writer  has  no  record  of 
e.xact  experiments.  One  maker  of  cylindrical  grinding  machines 
fits  a  5  h.p.  motor  to  a  machine  using  a  20  in.  diam.  wheel  2 
in.  wide;  another  maker  recommends  a  10  h.p.  motor  for  the 
same  size  of  wheel.  The  following  table,  based  on  the  belt 
power  of  Norton  standard  grinding  machines,  may  be  of  some 
value : 

Ma.ximum  Diameter  and 
Number  of  Wheels.  Thickness  of  Wheels.        Maxinumi  Horse  power. 

Inches. 
1  12  X  8  2.0 

1  30  X  4  9..T 

2  6X1  1.5 
2  10  X  IK  3.0 
8  12  X  2  4.0 
2  16  X  3  8.0 
2  24  X  4  9.5 
8  36  X  4  11.0 

The  machines  from  which  the  above  table  is  taken  have  no 
feed  motion,  consequently  the  whole  of  the  power  is  available 
at  the  wheels.  In  cylindrical  grinders  about  50  per  cent,  extra 
will  be  required  for  work  rotation  and  feed  traverse. 

As  an  example  of  grinding  work,  a  machine  with  a  wheel 
24  in.  diam.  by  2  in.  face  finishes  a  shaft  rough-turned  with  a 
12  per  inch  feed,  i/ioo  in.  above  size  at  the  bottom  of  the  tool 
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marks,  4  in.  diam..  3  ft.  long,  in  six  minutes.  A  piston  rod, 
2J4  in-  diam.,  34  in.  long,  rough-turned  with  a  6  per  inch  feed 
1/32  in.  above  size,  is  finished  in  14  minutes,  the  speed  of  the 
wheel  in  the  latter  case  being  6,500  ft.  per  minute,  the  speed 
of  work  rotation  45  ft.  per  minute,  and  the  feed  traverse  8  in. 
per  minute. 


NEW  DESIGN  ROUNDHOUSE  SMOKE  JACK 


In  view  of  the  divtrsified  nature  of  repairs  made  to  loco- 
motives while  in  the  roundhouse,  many  of  which,  in  particular 
valve  setting,  requiring  that  it  shall  be  frequently  moved  under 
its  own  steam,  it  becomes  necessary  to  provide  a  means  which 
will  permit  of  this  movement  in  addition  to  its  primary  func 
tion  of  keeping  the  house   free   from   smoke. 

The  smoke  jacks  shown  in  the  accompanying  illustration  of 
a  concrete  roundhouse  interior  were  designed  and  manufactured 
by  Paul  Dickinson,  Inc.,  Chicago,  111.  Several  new  ideas  are 
embodied  in  the  design,  the  whole  afifording  an  adequate  and 
exceptionally  substantial  cast  iron  arrangement.  It  will  be 
noted  that  the  pitch  at  the  ends  of  the  hood  is  very  steep,  this 
being  necessary  on  account  of  the  great  velocity  of  steam  and 
smoke  when  the  blower  is  used  to  fire  up  the  locomotive. 

It  is  impossible  for  the  smoke  and  steam  to  choke  in  the  upper 
part  of  the  hood  in  the  presence  of  this  scientific  construction. 
Since  the  locomotive  stack  is  not  always  in  the  center  of  the 
track,  arising  from  the  necessity  of  at  times  jacking  it  higher 
on  one  side  than  the  other,  a  wide  hood  is  required,  and  this 
desirable  feature  has  been  attained  in  this  design  through  the 
flared  hanging  sides  of  the  hood  which  are  added  to  increase 
the  width  so  that  the  smoke  from  the  stack  can  always  be  col- 
lected. 


UICKINSON    SMOKE    JACKS    IN    A    CONCRETE    ROUNDHOUSE. 

To  keep  the  roundhouse  clear  of  smoke  and  steam  while  the 
locomotives  are  passing  in  or  out,  a  ventilator  was  furnished 
around  the  pipe  at  the  roof  line,  in  the  instance  of  the  house 
illustrated.  This  idea  has  been  found  particularly  valuable,  as 
it  takes  care  of  the  smoke  at  the  point  most  easily  handled.  To 
retain  the  heat  in  the  roundhouse  when  the  smoke  jack  is  not 
in  use  a  damper  was  furnished.  This  is  operated  by  means 
■of  a  sliding  weight  or  ball  connected  to  the  damper  in  tht 
manner  shown,  the  ball  holding  the  latter  in  an  open  or  closed 
position  as  may  be  desired. 


Plans  Have  Been  Prepared  for  large  new  repair  shops  for 
the  Canadian  Pacific  Railway  at  Coquitlam,  British  Columbia. 
It  is  stated  that  the  shops  will  extend  for  nerirly  two  miles. 


FREIGHT  CAR  TRUCK  OF  70  TONS  CAPACITY 


Ihe  American  Steel  Foundries  exhibited  at  the  Atlantic  City 
Convention  a  complete  freight  car  truck  suitable  for  use  under 
70  or  75  ton  equipment.  This  truck,  as  shown  by  the  accom- 
panying illustration,  is  of  tlieir  usual  construction,  which  has 
been    adnpicd   as   standard   on   a    number   of   the   large    railway 


systems.  The  design  is  of  particular  interest  in  view  of  the 
light  total  weight  represented,  which  is  only  8,600  pounds. 

The  great  strength  of  metal  used  in  the  manufacture  of  the 
Davis  cast  steel  wheels  has  made  it  possible  to  reduce  their 
weight  to  about  600  pounds  each.  If  it  were  possible  to  make 
a  cast  iron  wheel  which  would  be  suitable  for  a  truck  of  this 
capacity  such  wheels  would  weigh  not  less  than  850  or  900 
pounds  each,  and  rolled  steel  or  steel  tired  wheels  would  weigh 
even  more.  Therefore  in  the  use  of  the  Davis  wheels  a  reduc- 
tion in  weight  of  1,000  pounds  per  truck,  or  2,000  pounds  per 
car  is  obtained.  The  Andrews  side  frames  weigh  500  pounds 
each,  or  1,000  pounds  per  truck,  a  saving  of  at  least  250  pounds 
per  truck,  or  500  pounds  per  car,  over  arch  bar  construction. 
The  Simplex  bolster  weighs  about  950  pounds,  the  axles  about 
the  same,  and  the  journal  boxes  125  pounds  each. 

In  a  truck  of  this  capacity  any  saving  which  can  be  effected 
in  its  weight  is  not  only  important  so  far  as  the  cost  of  hauling 
the  extra  weight  is  concerned,  but  has  an  indirect  value  in 
lowering  the  cost  of  track  and  bridge  maintenance.  Different 
railways  have  various  ways  of  figuring  their  actual  cost  of  haul- 
ing one  ton  one  mile,  but  there  are  few  roads  which  figure  the 
ost  at  less  than  yi  cent  per  ton  mile. 

If  computed  on  this  basis,  and  using  an  estimated  figure  for  the 
probable  mileage  which  the  car  will  make  during  its  life,  the 
saving  in  -Acight  of  2,500  pounds  per  car  as  effected  in  this 
example,  results  in  some  surprisingly  large  figures,  which  it  is 
difficult  to  disregard.  When  this  result  is  multiplied  by  the 
number  of  high  capacity  cars  in  service  the  sum  total  is  amazing. 

The  truck  tests  recently  made  at  the  Granite  City  plant  of  the 
.American  Steel  Foundries*  show  the  necessity  for  a  rigid  fas- 
tening between  the  two  side  frames,  to  hold  the  truck  square 
and  prevent  one  side  frame  getting  ahead  of  the  other  one  when 
tlie  truck  is  passing  around  curves.  In  this  truck  the  two  side 
frames  are  held  rigidly  at  right  angles  with  the  axles  by  a 
heavy  channel  spring  plank,  which  is  riveted  to  each  frame  with 
10  rivets. 

A  loose  truck,  or  one  with  a  spring  plank  connection  which 
permits  the  wheels  on  one  side  to  get  ahead  of  the  others, 
allows  the  truck  to  become  skewed  in  passing  around  curves,  and 
it  runs  in  this  condition  for  a  considerable  length  of  time  after 
the  truck  gets  onto  a  tangent.  This  causes  the  wheels  on  the 
outer  side  of  the  curve  to  grind  against  the  rail,  increasing  the 
resistance  of  the  truck  and  decreasing  by  a  corresponding  amount 
the  hauling  capacity  of  the  motive  power.  Reduced  to  pounds 
per  ton,  the  Granite  City  tests  showed  a  resistance  of  38.33 
pounds  on  a  22-degree  curve  for  a  loose  truck,  while  for  a 
square  truck  it  was  only  24.68  pounds,  a  difference  in  favor  of  the 
square  truck  of  13.65  pounds,  or  35.6  per  cent.  To  push  a  loose 
truck  around  a  22-degree  curve  required  the  combined  efforts 
of  from  5  to  7  men,  while  to  push  a  square  truck  around  the 
same  curve  only  two  men  were  required. 


*  See  American   Engineer,   May,   1931,   page  192. 
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HEAVY  HIGH  DUTY  PACIFIC  TYPE  LOCOMOTIVES 


MINNEAPOLIS,  ST.   PAIjL  &  SAULT  STE.   MARIE   KV. 


An  order  of  ten  Pacilic  t}-pe  locomotives  lias  recently  been 
delivered  to  the  Minneapolis,  St.  Paul  &  Sai'.lt  Ste.  Marie  Rail- 
way by  the  American  Locomotive  Company,  one  of  which  is 
illustrated  herewith.  These  engines  are  representative  of  the 
latest  development  of  the  modern  high  duty  passenge-  locomo- 
tive. The  design  which  was  prepared  by  the  builders  represents 
their  most  approved  practice  for  engines  of  this  class,  embody- 
ing as  it  does  in  one  engine  practically  all  the  new  features 
which    have   been    successfully   applied   by    lliein    during   the   past 


maintain  the  schedule  these  new  engines  will  have  to  handle 
12  cars  on  the  up  grades  at  the  same  speed  as  the  present  type 
handles  the  lighter  trains. 

Like  the  class  which  they  supersede,  the  engines  here  illus- 
trated are  equipped  with  fire  tube  superheaters  of  the  side  header 
type.  Their  weight  of  258,000  pounds  and  tractive  power  of 
.33,200  pounds  places  them  among  the  most  powerful  engines  of 
their  class.  Among  the  new  features  embodied  in  this  design 
will  be  noticed  the  steam  pipe  arrangenitnt  having  an  outside 
connection  with  the  cylinders.  A  similar  arrangement  was  ap- 
plied by  these  builders  to  a  recent  order  of  Pacilic  type  locomo- 
tives built  for  the  New  York  Central,  and  in  a  number  of 
other   instances.     This   arrangemeiu   prnvides  more   fret   area  in 


.\EW    4-6-2    LOCOMOTIVE    FOR    THE    SCO    LINE. 


1911. 

158,000 

258.000 

25  X  26 

75 

ISO 

3.522 

805 

52.8 

33,200 


two  years  to  other  engines  of  a  similar  class.  Tliey  constitute 
the  latest  of  an  interesting  series  of  design  of  Pacific  type  lo- 
comotives, each  one  heavier  and  more  powerful  than  the  pre- 
ceding. 

The  story  of  this  development  on  the  Soo  Line  is  told  by  the 
following  table,  and  is  typical  of  what  other  roads  have  had  to 
do  in  their  effort  to  meet  increased  requirements  or  to  improve 
service. 

,,,  .                  Year.  1904-1909.  1910. 

Weight    on    driving   wheels,    lbs 131,000  147,500 

Total  weight,  lbs 206.000  221,000 

Cylinders    diameter  and  stroke,  in.  ..  .  20x26  24'4x26 

Driving  wheels,  diameter,  in 69  69 

Boiler  pressure,  pounds  per  sq.  in .  .  .  .  200  IGO 

Total  heating  surface,  sq.   ft 2,877.3  2,876 

Superheater  heating  surface,  sq.  ft '515 

Grate  area,  sq.  ft 43  9  47 

Tractive  power,   lbs 25,600  30,800 

During  seven  years,  from  1904  to  191 1,  there  has  been  an  in- 
crease in  weight  of  52,000  pounds,  and  7,600  pounds  in  tractive 
power.  Also,  the  desigfi.  which  a  year  ago  was  considered  ade- 
quate to  meet  the  requirements  has  been  superseded  by  one 
37,000  pounds  heavier  and  having  2,400  pounds  moro  tractive 
power. 

Part  of  this  present  order  will  be  used  on  the  Chicago  di- 
vision between  Chicago  and  Minneapolis,  and  the  remainder  on 
the  Soo  division.  The  former  division  is  over  very  rolling 
eotmtry.  In  the  460  miles  between  Chicago  and  Trrut  Brook 
Junction  there  is  only  about  85  miles  of  level  track.  In  going 
north  from  Chicago  there  are  191  miles  of  ascending  grades,  of 
which  about  24  miles  are  at  least  i  per  cent.,  the  maximum  be- 
ing 1.21  per  cent.  The  longest  ascent  going  in  this  direction  is 
between  Gillis  Landing  and  Custer,  a  distance  of  31.6  miles,  in 
which  there  is  a  rise  of  414  feet.  Traveling  south  there  are 
184  miles  of  ascending  grade,  of  which  about  16  ni'les  is  at 
least  .8  per  cent.,  the  ma.xinuim  being  1.2  per  cent. 

Their  fast  trains  have  a  schedule  from  Chicago  to  Minne- 
apolis of  14  hours  and  25  minutes  (including  stops)  or  an  aver- 
age speed  of  33  miles  per  hour,  while  in  the  other  direction  the 
schedule  time  is  14  hours  and  35  minutes,  or  10  minutes  slower, 
giving  an  average  speed  of  32.6  miles  per  hour.  Present  traffic 
conditions  necessitate  running  more  cars  on  their  through  lim- 
ited trains,  and  in  ordering  these  heavier  engines  it  is  the  pur- 
pose of  the  Soo  Line  management  to  increase  these  trains  to 
12  cars  and  operate  them  on  the  same  schedule  as  i;  now  in 
force  for  the  lighter  trains.  Definite  limits  are  set  for  the 
maximum  speed  on   the   descending  grades,  so  that  in  order  to 


tlie  smoke  box  under  the  table  plate  for  the  waste  aases  than 
the  ordinary  arrangement.  It  also  greatly  simplifies  and 
strengthens  the  coring  of  the  cylinder  casting  and,  taken  as  a 
whole,  provides  for  the  simplest  and  most  direct  passage  of 
steam  from  the  superheater  header  to  the  steam  chest,  and  one 
open  to  inspection  for  its  entire  length. 

Another  example  of  the  builder's  latest  practice  is  the  de- 
sign of  the  Walschaert  valve  gear  crosshead  and  guide.  The 
guide  is  an  integral  part  of  the  valve  chamber  head  and  is  cen- 
tered by  the  bore  of  the  valve  chamber,  thus  insuring  absolute 
alignment  of  the  crosshead  and  valve  stem.  The  guides  are  of 
the  four-bar  type.  Each  of  the  upper  guides  is  formed  of  a 
separate  piece  bolted  to  its  corresponding  lower  guide,  and  be- 
tween the  two  pieces  is  a  liner  plate  which  makes  it  possible 
to   easily  adjust  the   guides   for   any   wear. 

The  trailing  truck  is  the  builder's  improved  design  of  out- 
side bearing  radial  truck  with  floating  spring  seat  yoke,  which 
has  been  successfully  applied  to  a  large  number  of  recent  Pa- 
cific type  locomotives  built  by  them.  This  type  of  truck  is  of 
a  very  much  simpler  construction  than  their  older  design  and 
saves  a  considerable  amount  of  weight.  Compared  with  their 
former  truck  of  the  same  class  there  is  a  difference  of  from 
2,500  to  300  pounds  in  favor  of  the  design  here  applied.  Ex- 
tended rods  are  used  for  both  pistons  and  valves  following  the 
latest  practice   with   superheated   steam. 

Throughout  the  whole  design  there  is  evidence  of  ,.pecial  at- 
tention in  working  out  the  details  to  keeping  the  weight  of  the 
parts  of  the  engine  and  running  gear  as  low  as  possible,  con- 
sistent with  strength  in  order  to  provide  the  maximum  boiler 
capacity  within  the   given   total   weight  of   engine. 

The  general  dimensions  and  ratios  are  as  follows : 

GENERAL    D.\T.A. 

Gauge    4  ft.  Syi  in. 

Service Pass. 

Fuel   Bit.  Coal 

Tractive  power   33,800'  lbs. 

Weight  in  working  order 258.000  lbs. 

Weight  on  drivers 158,000   lbs. 

Weight  of  engine  and  tender  in  working  order. 401,200  lbs. 

Wheel  base,  driving ; 13  ft.  6  in. 

Wheel  base,  total   34  ft.  7  in. 

Wheel  base,  engine  and  tender ' 66  ft.  2'A   in! 

RATIOS. 

Weight  on  drivers  ~  tractive  effort 4,75 

Total  w-eight  -f-  by  tractive  effort [[]  !7!76 

Tractice  effort  X  diam.  drivers  -r-  heating  surface 706]o8 

Total  heating  surface  -4-grate  area \  .66189 

Fire  box  heating  surface  -f-  total  heating  surface '.    5  87 

Weight  on  drivers  -^  total  heating  surface 44  86 

Total  weight  -^  total  heating  surfee ]][ 73!25 

CYLINDERS. 


Kind   

Diameter  and  stroke V.V.V.V.'.V.V 


.Simple 
5  X  26  in. 
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VALVES. 

Kind    ". P'S'pn 

Diameter   -IJ  in- 
Greatest  travel '>'/'  '"■ 

Outside  lap  1 H  >n- 

Inside   clearance    ^a   '"• 

Lead  in  full  gear F  1/16,  B  7/16  in. 

WHEELS. 

Driving,  diameter  over  tires 75  in. 

Driving,  thickness  of  tires ■  -^'A  in. 

Driving  journals,  main,  diameter  and  length lOVi  x  12  in. 

Driving  journals,  others,  diameter  and  length 10x12  in. 

Engine  truck  wheels,  diameter 36  in. 

Engine  truck,  journals 6  x  12  in. 

Trailing  truck  wheels,  diameter 60  in. 

Trailing  truck  journals    8  x  14  in. 

BOILER. 

Style Ext.  Wagon  Top 

Working  pressure    180  lbs. 

Outside  diameter  of  first  ring   72  in. 

Firebox,  length  and  width lOS'/i  x  70%   in. 

Firebox  plates,  thickness S.  &  B.  H  in.,  F.  J4  in.,  C.  H  in. 

Firebox,  water  space    4  ^   in. 

Tubes,    number    and    outside    diameter 217 — 2  in. 

Tubes,  length    21   ft. 

Heating   surface,    tubes 3,315  sq.   ft. 

Heating  surface,   Arebox    207  sq.  ft. 

Heating  surface,  total 3,522  sq.  ft. 

Superheater  heating  surface 805  sq.  ft. 

Great  area 52.8  sq.  ft. 

Smokestack,  diameter 18  in. 

Smokestack,  height  above  rail    15  ft.  6  in. 

TENDER. 

Frame    Steel   channels 

Wkeels,  diameter 36  in. 

Journals,  diameter  and  length 5}4  x  10  in. 

Water  capacity   7,500  gal. 

Coal  capacity     12  tons 


range  of  speed  control  by  field  than  is  permitted  with  motors  of 
non-comniutating  pole  design. 

Internal    ventilation    is   secured   by   a   very   simple,    rigid   and 
durable  form  of  fan  mounted  on  the  armature  shaft  within  the 


CVC       MOTOR     WITH    BELT    TIGHTENER. 


COMMUTATING  POLE  MOTOR  OF  NEW  TYPE 


The  severe  service  that  electric  motors  are  called  upon  to  per- 
form in  many  industrial  power  applications,  and  the  consequent 
necessity  for  reliability  and  efficient  all-day  operation,  requires 
the  use  of  machines  possessing  exceptionally  good  commutation, 
overload  and  heating  characteristics,  combined  with  great  me- 
chanical ruggedness.  The  type  "CVC"  commutating  pole  motor, 
just  brought  out  by  the  General  Electric  Company,  has  been 
specilically   designed   to  meet   such   requirements. 

The  reason  for  the  commutating  pole  design  may  be  readily 
understood  if  it  be  remembered  that  sparking  under  the  brush 
of  a  non-commutating  pole  D.  C.  machine  is  almost  wholly  due 
to  the  absence  of  a  magnetic  field,  automatic  in  action  and  of 
sufiicient    intensity    to    reverse    the    armature    coils    successively 


3-HORSEPOWER    "cVC"     MOTOR. 

short-circuited  as  corresponding  segments  pass  under  the 
brushes.  The  commutating  poles  of  "CVC"  motors  are  con- 
nected in  series  one  with  another,  and  also  with  the  armature; 
their  magnetizing  power  is,  therefore,  in  proportion  to  the  arma- 
ture current,  and  may  consequently  be  employed  to  compensate 
for  armature  reaction,  allowing  sparkless  commutation  over 
wide  ranges  of  load  and  under  adverse  conditions  of  operation. 
In  addition  to  the  above,  commutating  pole  motors  allow  a  wider 


pulley  end  bearing  head.  This  fan,  while  consuming  a  negiigible 
amount  of  energy,  insures  cool  operation  under  very  severe 
conditions  of  temperature  and  load.  Internal  ventilation  has 
been  advantageously  applied  to  transformers,  motor  gent;rator 
sets,  etc.,  for  a  number  of  years.  A  similar  application  in  motor 
practice  is  entirely  logical,  natural,  and  in  step  with  the  most 
advanced  engineering  practice.  The  main  field  coils  are  wound 
on  strong  horn  fibre  spools,  amply  insulated  with  pressboard, 
mica,  varnished  cambric,  etc.,  to  insure  freedom  from  break- 
down under  possible  excess  potential  strains.  The  windings  are 
rendered  moisture-proof  by  thorough  impregnation  with  a  spe- 
cial insulating  compound.  Before  final  asseinbly  the  coils  are 
armor-wound  with  a  single  layer  of  enainel-covered  wire,  serv- 
ing the  double  purpose  of  protecting  the  active  windings  from 
mechanical  injury  and  assisting  to  a  higher  degree  of  heat  radi- 
ation. The  commutating  poles  are  wound  with  rectangular  cop- 
per wire,  the  coils  being  assembled  on  horn  fibre  spools,  which 
thoroughly  insulate  the  coils  from  the  pole  pieces. 

Special  pains  have  been  taken  to  so  design  the  commutator 
that  complete  immunity  will  exist  from  loose  or  "high"  bars. 
The  commutator  bars  are  insulated  from  one  another  and  from 
the  commutator  shell  by  selected  sheet  mica,  micrometer  gauged 
to  a  uniform  thickness  and  of  proper  hardness  to  wear  down 
evenly  with  the  copper.  The  outer  corners  of  the  segments  are 
rounded  to  prevent  chipping  of  the  mica  and  the  inner  edges 
are  notched  out  to  prevent  short-circuiting  between  the  bars. 
There  are  small  grooves  in  both  the  flat  sides  of  the  copper 
segments  which  serve,  when  the  commutator  is  hydrauhcally 
pressed  in  its  assembly  ring,  to  firmly  anchor  the  mica  insulating 
segments,   thus   avoiding  the  possibility   of   high   mica. 

The  bearing  heads  being  interchangeable,  the  relation  of  the 
terminal  block  to  the  commutator  and  pulley  end  heads  may  be 
shifted  by  removing  the  heads,  turning  the  armature  end  for 
end,  and  finally  replacing  the  heads  to  correspond  with  thu-  re- 
versed armature  position.  It  is  thus  possible  to  have  the  ter- 
minal block  accessible  under  varying  conditions  of  installation. 
The  bearing  linings  are  large,  and  thorough  lubrication  is  en- 
sured by  the  use  of  heavy  oil  rings  of  generous  cross  section. 
All  bearing  brackets  and  frames  are  drilled  and  tapped  sym- 
metrically so  that  motors  may  be  readily  arranged  for  side  wall 
or  ceiling  suspension  by  turning  the  bearing  heads  90°  or  180° 
respectively  with  relation  to  the   frame. 


Good  Castings  do  not  Depend  upon  the  mixture  of  metals 
composing  them,  but  upon  foundry  practice.  With  the  right 
foundry  practice  good  castings  may  be  made  of  any  mixture. 
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BORING  LOCOMOTIVE  DRIVING  BOXES. 

Charles   D.   Chandler. 


While  the  accomplishment  of  this  operation  is  as  eld  as  the 
locomotive  industry,  and  taken  in  a  number  of  different  shops, 
would  likely  have  as  many  slightly  various  methods,  relative  to 
size,  either  securing  same  by  bolting  the  box  to  the  face  plate  of 


fear  often  exceeds  liberality  in  an  original  tryout  on  any  job, 
resulting  in  establishing  a  general  under  capacity,  whereas,  tak- 
ing an  operation  of  daily  occurrence  and  increasing  demand, 
almost  any  reasonable  expenditure  to  the  point  of  momentary 
extravagance,   would   eventually  justify   the  first  cost. 

JTaving  determined  on  mi  ideal  result,  it  is  as  easy  in  point 
of  manipulation,  irrespective  of  magnitude,  to  chuck  a  modern 
driving  box  as  it  is  to  chuck  a  rod  bushing,  cylinder  or  piston 


an    engine    lathe,    horizontal    bar,    or    merely   clamping    the    box  head    or    perform    any   other   of    the    most    familiar    operations. 

on   a   vertical   mill  table,   irrespective   of   any   fixed   accuracy   in  With  the  aid  of  the  accompanying  illustrations  and  lini    sketches 

setting.  a  clear  understanding  may  be  obtained  of  a  most  efficient,  rigid 

The    high    degree    of   perfection    and    specialization    to    which  and   extremely   accurate   two-jawed    universal   chuck    tor   boring 
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DETAILS    OF    CHUCK,    ON    LEFT,    AXD    BEDPLATE    ON    THE    RIGHT. 


machine  tools  and  steel  making  has  arrived,  would  seem  natu- 
rally to  suggest  the  application  of  the  most  expeditious  and  ac- 
curate in  present-day  shop  practice.  In  considering  perfecting 
the  development  of  any  kind  of  work  results  sometimes  fall 
short  of  expectations  for  lack  of  correct  and  ample  facilities. 
True  also   under  some  policies   of   supervision,   is   the   fact   that 


and  facing  driving  boxes  on  a  vertical  boring  mill.  The  size 
and  make  of  machine  to  which  the  following  refers,  and  the 
figures  are  readily  adaptable,  is  a  42-in.  Bullard  rapid  produc- 
tion  type. 

In  figures   I,  2  and  .3,  which  are  almo.'^t   self-explanatory,  ran 
be   seen  the  open  chuck,   top   and  bottom   views  of  box   in  two 
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working  positions,  manner  of  handling  tools  for  same.  The 
line  drawing  gives  working  size  dimensions  of  castings  for  the 
chuck  on  the  left  and  its  bedplate  on  the  right,  and  as  occa- 
sion suggests  could  be  slightly  altered  to  suit  any  local  condi- 
tion, style  of  equipment  or  mill.  Mehtionable  features  of  merit 
about  this  device  is  an  universal  movement  and  liberal  contact 
surfaces   of   the   chuck   jaws,  40  or   50  square   inches. 

Having  predetermined  the  amount  to  bore  out  of  the  crown 
of  the  brass,  either  old  or  new  bearings,  it  is  only  necessary 
to  push  the  bo.x  into  the  chuck  a  sufficient  distance  that  the 
finish  cut  will  be  on  a  radius  half  the  diameter  of  the  journal 
measured  from  the  central  point  in  the  chuck  base,  also  an 
easy  and  accurate  way  to  set  a  box  so  the  crown  will  be  sure 
to  true  up  fidl  length  of  bore.  Noting  figure  2  left  side  rapid 
traverse  head  into  position  for  facing  babbitt  lateral  to  flange 
thickness,  accomplished  in  a  few  minutes  and  head  withdrawn, 
a  combination  square  is  then  tried  on  the  new  face  at  the  crown 
surface  shows  whether  metal  is  "full"  or  "scant"  at  bottom  of 
bore.  The  right  head  with  boring  bar  is  run  into  center  posi- 
tion over  mill  table,  measuring  from  the  bar  one-half  the  jour- 
nal size  less  one-half  the  diameter  of  bar,  will  give  a  point  to 
where  the  crown  surface  should  be  moved  to  make  the  cut 
true  up.  Aside  from  finding  the  point  to  where  the  crown  cut 
will  run  it  is  quite  apparent  that  all  laying  out  is  entirely  elimi- 
nated. 

The  little  levers  seen  fulcrumed  midway  on  the  outside  of 
both  chuck  jaws  also  extend  into  and  overlap  the  lower  box 
flanges.  Small  pieces  of  blocking  are  used  under  the  inside 
ends  of  these  levers  and  the  vertical  security  is  assured  by 
screwing  out  on  the  small  inverted  screws  pivoted  into  the  out- 
side ends  of  the  levers,  thus  forcing  the  whole  box  down  onto 
the  three-point  parallel  strips  on  the  chuck  base.  In  machin- 
ing the  bedplate  it  is  well  to  leave  a  central  boss  projecting 
from  the  bottom  which  will  drop  into  the  spindle  hole  in  the 
mill  table,  A  right  and  left  double-ended  screw  relieved  of 
thread  in  center  and  square  shouldered  up  against  a  smooth- 
bored  split  anchor  plate  centrally  secured  lengthwise  of  the 
bedplate,    provides    amply    for   thrust    of   the    jaws.      Right    and 


left-hand  brass  nuts  are  in  the  base  of  the  chuck  jaws  easily 
accessible  in  case  of  replacement  and  repair.  As  this  whole 
arrangement  is  self-contained,  removing  and  replacing  it  does 
not  affect  its  accuracy  in  the  slightest  degree,  and  with  equal 
advantage  rough  box  castings  can  be  handled  for  first  ma- 
chining,   facing   sides,   dovetailing    for   babbitt   grooves,   etc. 

To  the  reader  the  question  may  arise  of  handling  and  boring 
the  cellars,  journal  clearance,  etc.  In  figure  3  shows  the  cellar 
removed  or  rather  purposely  omitted  as  an  advantage  in  show- 
ing up  view  of  the  boring  bar— also  the  practical  advantage  has 
proven  more  satisfactory  in  handling  the  cellar  boring  on  hori- 
zontal bar;  having  previously  tried  the  cellars  in  position,  depth 
of  cut  is  easily  located  and  tools  used  more  suited  to  the  dif- 
ferent  metals. 


nc.  3. 


PECULIARITIES  OF  WHITE  METAL  ALLOYS 

Comparatively  little  has  been  written  about  babbitt  metals  and 
white  metal  alloys,  and  that  little  is  of  such  a  character  and 
so  detached  that  only  the  experienced  can  extract  any  value 
from  such  articles  and  they  give  none  of  the  finer  points  of 
manufacturing  so  essential  to  the  production  of  genuinely  gootf 
bearing  metals.  The  high-grade  commercial  alloys  have  been 
developed  gradually,  and  the  secrets  which  impart  to  such  metals 
their  special  value  are  carefully  guarded  and  it  is  a  mistaken 
idea  that  maximum  results  can  be  obtained,  merely  by  melting 
down  and  mixing  together  various  proportions  of  metals. 

The  best  grade  of  solder  is  composed  of  equal  parts  of  tin 
and  lead.  The  fusing  point  of  tin  is  44^  degrees  Fahr.  and  of 
lead  619  deegrees  Fahr.,  and  the  mean  arithmetic  fusmg  point 
of  this  mixture  is  532  degrees  Fahr.,  but  as  a  mattei  of  fact 
solder  fuses  at  370  degrees  Fahr.,  which  is  much  under  even 
the  lowest  constituent  of  the  mass.  Despite  the  general  knowl- 
edge of  this  fact,  babbitts  are  frequently  found  closely  approxi- 
mating solder  formulas,  and  although  ^uch  metals  will  stand 
the  ordinary  physical  tests  for  hardness,  toughness,  peening, 
etc.,  they  are  highly  susceptible  to  frictional  heat,  and  there- 
fore are  liable  to  soften  and  squash  out  of  the  box  at  a  com- 
paratively low  temperature. 

Spelter  alloys  (white  brass)  also  present  some  peculiar  feat- 
ures. When  in  a  cold  state  it  gives  every  indication  of  being 
an  ideal  bearing  metal,  being  hard,  tough,  ductile,  and  peens 
perfectly,  but  woe  betide  the  bearing  lined  with  this  mixture 
when  the  temperature  reaches  around  300  degrees  Fahr.  When 
it  does  let  down  there  are  no  halfway  measures  about  it,  as  it 
loses  all  atomic  cohesion,  and  it  can  be  pulverized  with  a  lead 
pencil.  This  peculiar  quality  of  white  brass  is  generally  known, 
and  its  use  is  usually  confined  to  bearings  where  the  service  is 
intermittent,  and  not  likely  to  create  much  frictional  heat.  It 
has  also  had  a  certain  vogue  on  steamships  where  the  tem- 
perature can  be  kept  down  with  streams  of  water  running  over 
the  bearings. 

Perhaps  the  most  remarkable  of  all  the  white  metal  alloys  is 
the  mixture  used  for  fusible  plugs.  It  is  composed  of  bismuth, 
507  .degrees  Fahr.;  cadmium,  610  degrees  Fahr.,  and  tin,  446 
degrees  Fahr.,  and  the  mean  arithmetic  fusing  point  is  higher 
even  than  solder,  but  if  this  composition  were  moulded  into  say 
the  form  of  a  spoon,  it  would  give  evidence  in  weight,  strength 
and  appearance  of  being  a  useful  table  implement,  and  yet  it 
would  melt  in  hot  water.  The  knowledge  of  many  such  facts, 
and  then  some  more,  are  requisite  as  a  preliminary  start  to 
equip  a  person  to  produce  even  a  most  ordinary  grade  of  babbitt 
metal  that  is  properly  made  and  evenly  balanced.  A  person 
must  at  least  know  what  metals  have  affinity,  and  those  that 
are  antagonistic,  ard  to  what  extent  metals  influence  each  other 
and  will  properly  alloy.  When  it  comes  to  the  production  of 
a  high-grade  anti-triction  metal  like  Magnolia,  it  requires  spe- 
cial fine  points  carried  out  with  the  precision  of  a  druggist 
prescription  by  specially  trained  and  skilled  workmen,  and  the 
mere  knowledge  of  the  formula  w^ould  in  itself  be  of  little  use 
in  imparting  the  special  characteristics  and  value  of  that  product. 
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It  is  a  common  remark  of  inventors,  in  describing  the  claims 
of  new  valve  gears,  to  say  that  they  are  mathematically  correct, 
or  that  they  give  an  excellent,  or  nearly  perfect  distribution  of 
steam,  but  it  might  be  well  to  ascertain  just  what  such  claims 
and  assertions  really  mean.  Anyone  who  has  studied  valve 
gears  by  Zeuner's  diagram  and  equation  knows  well  that  for 
all  gears  controlled  by  any  form  of  circular  motion  from  the 
engine  driving  axle  the  travel  of  the  slide  valve  from  its  middle 
position  is  a  function  of  the  angle  of  the  revolution  of  the 
crank,  that  is  to  say,  the  slide  valve  opens,  suppresses,  exhausts, 
compresses  and  opens  again  at  equal  angles  on  the  crank  path 
from  either  dead  point,  not  at  equal  poinlj  in  the  piston  stroke. 
From  the  Zeuner  standpoint,  therefore,  only  a  crank  path  equal- 
ity of  angles  can  be  termed  mathematically  correct.  Very  few 
valve  gears  have  ever  been  invented  which  give  an  absolutely 
true  polar-circle  diagram,  every  stage  of  the  valve  movements 
being  at  equal  angles  on  the  crank  pin  from  either  dead  point. 

Designers  of  valve  gear,  however,  do  not  desire  this  sort  of 
regularity.  Their  aim  is  to  produce  equality  of  cut-offs  in  the 
cylinder,  tempered  with  a  slight  excess  on  the  instroke  suf- 
ficient to  recoup  loss  of  piston  rod  area  or  in  vertical  engines 
a  slight  excess  on  the  lower  side  of  the  fiston  to  partially  bal- 
ance its  weight.  Owing  to  the  angularity  of  the  connecting  rod 
tlie  piston  always  travels  further  on  the  outstroke  than  the  in- 
stroke, unless  it  be  specially  adjusted  to  avoid  this ;  in  other 
words,  to  get  equal  work  done  on  both  sides  of  the  piston  every 
effort  is  made  to  prevent  such  gears  from  acting  with  "mathe- 
matical correctness."  Designers  of  locomotive  valve  gear,  while 
aiming  at  tempered  equal  cut-offs  on  the  stroke,  do  certainly 
try  to  get  the  exhausts  at  equal  angles  on  the  crank  path,  but 
this  is  for  a  wholly  different  reason,  namely,  to  get  a  regular 
beat  for  the  exhaust,  as  it  is  found  that  an  irregular  exhaust 
does  not  produce  so  good  a  smoke  box  vacuum,  and  needlessly 
tears  the  fire  about.  As  the  crank  on  a  locomotive  revolves  at 
a  constant  speed  it  is  clear  that  to  get  regular  beats  exhausts  at 
equal  crank  angles  are  necessary. 

To  get  the  cut-offs  equalized  and  tempered  on  the  two  strokes 
all  sorts  of  expedients  are  adopted  for  "doctoring"  the  gear, 
advantage  being  taken  of  local  disturbances  in  the  gear  to  set 
one  off  against  the  other,  so  as  to  produce  the  desired  result. 
In  link  motion  work  the  moral  maxim  that  two  wrongs  never 
make  a  right  does  not  hold  good.  With  this  object  the  position 
of  the  reversing  shaft  is  shifted  about,  eccentric  rods  are  made 
of  unequal  lengths,  and  unequal  angles  of  advance  are  given 
to  the  eccentrics. 

Without  the  dodging  and  doctoring  referred  to,  all  valve  gears 
wholly  operated  by  eccentrics  or  return  cranks  actuated  by  the 
driving  axle  tend,  when  laid  down  in  their  simplest  and  most 
theoretically  dictated  forms,  to  give  valve  inovements  equalized 
on  the  crank  path.  All  single  and  double  eccentric  link  motion 
gears  come  in  this  class.  All  radial  valve  gears  where  the  port 
opening  movement  is  obtained  by  a  return  crank  or  eccentric 
also  tend  to  give  valve  moments  equalized  on  the  crank  path 
and  form  one  class  with  the  above.  Only  those  radial  gears 
where  the  port  opening  movement  is  obtained  from  the  to-and- 
fro  motion  of  the  crosshead,  tend,  so  far  as  local  disturbances 
of  this  gear  may  permit,  to  give  valve  movements  equalized  on 
the  stroke  of  the  piston. 

There  is  a  very  common,  not  to  say  general  assertion,  made  by 
all  sorts  of  writers,  that  radial  gears  are  superior  to  link  mo- 
tions in  giving  a  later  e.xhaust  with  less  compression.  Joy  as- 
serted this  of  his  gear,  claiming  that  he  could  work  in  marine 
engines  with  a  single  slide  valve  only,  where  before  with  a  link 
gear  a  special  expansion  valve  was  necessary.  Such  a  claim  is 
not  according  to  fact.  No  greater  improvement  in  that  respect 
is  obtainable  than  by  employing  a  link  gear,  properly  propor- 
tioned and  sufficiently  doctored.  Experiments  with  full-sized 
model  boards  have  demonstrated  that  for  all  practical  purposes 
radial  gears  and  link  gears,  designed  for  the  same  engine,  with 
same  lap  and  lead,  act  identically,  and  the  valves  operated  by 
both  more  synchronously. 
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THE  PASSING  OF  THE  OLD  TIME  ROUNDHOUSE 


The  line  locomotive  terminal  at  New  Durham,  N.  J.,  which 
is  described  and  illustrated  elsewhere  in  this  issue,  forcilily  at- 
tests to  the  grateful  fact  that  the  day  of  the  dilapidated  old 
roundhouse,  with  its  utter  lack  of  facilities  so  characteristic  of 
the  nineties,  is  no  more.  Although  practically  the  last  of  shop 
buildings  to  be  accorded  its  true  importance,  the  rehabilitation 
during  the  last  few  years  has  become  general,  and  few  of  the 
larger  roads  remain  without  examples  of  up-to-date  construc- 
tion, or  where  plans  have  not  been  prepared  to  remove  the  an- 
tiquated structures. 

It  is  a  singular  fact  in  connection  with  roundhouse  design  of 
twenty  years  ago  that  little  or  no  attention  seems  to  have  been 
paid  to  the  requirements  of  the  future,  although  in  the  instance 
of  the  erecting  and  other  departments  provision  was  almost  in- 
variably made  for  expansion.  Many  of  the  roundhouses  were 
out  of  date  three  years  after  they  were  built,  and  soon  became 
hopelessly  so  with  the  advent  of  heavier  power.  The  severity 
of  northern  winters  renders  it  absolutely  necessary  that  the 
doors  shall  be  closed  behind  the  locomotives,  and  this  no  doubt 
had  much  to  do  with  giving  the  present  reform  its  impetus.  At 
all  events,  it  is  a  move  decidely  in  the  right  direction,  and  if 
persisted  in  the  former  appearance  of  these  important  buildings 
will   live   only   as   a   memory. 


BE  FAIR  TO  THE  MASTER  MECHANIC 


The  unusually  large  number  of  "resignations"  which  have 
been  so  prominent  in  connection  with  the  conduct  of  motive 
power  department  procedure  of  late  afford  additional  testimony 
to  the  now  generally  accepted  fact  of  the  unstability  of  railroad 
positions  in  general,  and  of  mechanical  offices  in  particular.  It 
would  be  interesting  indeed  to  delve  below  the  surface  for  the 
real  causes  which  brought  about  many  of  these  dismissals,  which 
are  so  charitably  cloaked  under  the  guise  of  voluntary  retire- 
ment. Such  an  inquiry  would  reveal  some  very  peculiar  con- 
ditions, and  if  persisted  in  an  astonishing  amount  of  injustice 
as  well. 

Circumstances  attending  the  ordinary  severance  of  service 
with  a  railroad  are  usually  very  much  involved.  In  only  about 
one-half  of  the  cases  is  any  cause  assigned  for  the  action,  and 
the  victim  may  remain  for  years  in  darkness,  and  maybe  dur- 
ing the  remainder  of  his  existence,  without  enlightenment.  This 
reference,  not  at  all  exaggerated,  is  in  particular  to  the  office 
of  master  mechanic,  which  appears  to  be  that  especially  or- 
dained to  receive  the  buflfets  of  adverse  fate.  Of  course,  there 
are  instances  quite  frequent  where  a  removal  is  fully  justified 
through  incompetency,  or  poor  executive  ability,  and  nobody 
wonders,  but  there  are  many  mysterious  decapitations,  which 
defy  the  assignment  of  a  reason. 

Positions  are  nominally  safe,  if  adequate  service  is  returned, 
until  the  grade  of  general  foreman  has  been  passed,  because 
foremen  are  shown  their  delinquencies,  and  if  any  exist  have 
an  opportunity  to  correct  them.  Unfortunately,  however,  and 
through  some  undefinable  reason,  no  such  liberality  is  extended 
to  the  master  mechanic,  whose  ground  is  often  slipping  from 
under  his  feet  although  he  knows  it  not. 

Two  instances  are  recalled  at  this  writing,  and  a  dozen  more 
could  be  as  readily  brought  to  mind,  where  incumbents  of  that 
office  were  summarily  dropped  on  very  short  notice,  and  with, 
of  course,  no  reason  assigned.  Both  of  these  men  thought  them- 
selves absolutely  secure  in  their  positions.  One  of  them  during 
the  three  years  of  his  administration  had  made  a  substantial 
reduction  of  some  twenty  thousand  dollars  in  his  payroll,  and 
each  had  vastly  improved  the  engine  failure  situation.  They 
purchased  homes  and  identified  themselves  with  their  respec- 
tive towns.  The  service  rendered  by  each  had  been  consistently 
good  from  the  start,  and  they  were  in  all  fairness  entitled  to 
an  explanation  of  their  removal. 

Certainly  these  were  instances  where  inefficiency  was  not  the 


cause.  It  looks  very  much  as  though  a  factor  were  present  m 
these  two  cases  not  in  keeping-  with  the  dignity  of  railroad 
management,  and  that  both  men  were  the  victims  of  personal 
spite.  Sucli  incidents  are  not  conducive  to  the  inspiration  of 
coniidence  in  their  superiors  which  subordinates  must  possess 
to  insure  good  railroading.  Every  man  on  that  road  holding 
a  similar  position  knew  that  he  was  no  better  qualified  than 
the  two  who  had  fallen,  and  the  resultant  feeling  of  insecurity 
and  apprehension   must   leave  its   reflection  on  their   work. 

The  master  meclianic  is  deserving  of  more  consideration  than 
he  usually  receives.  It  is  a  troubled  position  at  the  very  best 
and  it  represents  many  years  of  successive  promotion  through 
the  subordinate  grades.  It  does  not  seem  a  fitting  reward  for 
all  this  effort  which  must  be  put  forth  to  place  a  man  in  middle 
life  where  he  can  only  count  on  the  tenure  of  his  job  from 
one  monthly  pay  check  to  another.  Certainly  it  is  not  asking 
too  much  that  the  master  mechanic  should  be  extended  the 
same  right  to  defend  himself  which  is  not  denied  to  his  most 
humble  subordinate. 

There  was  a  case  where  a  master  mechanic  had  been  uni- 
formly successful  over  quite  an  extended  period,  at  least  three 
years,  in  charge  of  one  of  the  largest  locomotive  terminals  of  the 
country.  It  was  a  union  road,  but  his  tact  and  fairness  was  such 
that  he  was  fully  endorsed  by  all  divisions  of  its  organized 
labor.  It  was  never  disputed  that  his  administration  was  effi- 
cient and  economical,  yet  he  lost  out  on  two  days'  notice  through 
the  following  combination  of  circumstances :  A  certain  engine 
from  another  division  did  not  prove  suitable  in  the  fast  train 
service  for  which  it  had  been  sent,  and  to  which  it  was  assigned 
from  headquarters  without    definite  knowledge   of   that   service. 

In  consequence  it  was  necessary,  in  order  to  preserve  the 
former  good  record  of  this  train,  that  the  recently  received 
locomotive  be  taken  ofT,  and  a  return  made  to  the  original  en- 
gine which  had  always  handled  the  run  satisfactorily.  This  was 
done,  only  to  be  promptly  excepted  to  by  headquarters,  followed 
by  an  order  that  the  assignment  of  power  be  carried  out  as 
directed.  The  master  mechanic  explained  fully  by  letter  that 
the  engine  which  had  been  sent  him  was  unsuitable  in  many 
ways,  particularly  in  faulty  frame  construction  which  did  not 
allow  the  cylinders  to  remain  tight  for  any  length  of  time,  re- 
sulting in  leaky  steam  pipes  and  steam  failures.  The  reasons 
advanced  were  practical  and  explicit,  and  on  being  returned  to 
the  run  a  series  of  failures  occurred. 

The  headquarters,  at  least  two  divisions  removed  from  the 
territory  in  question,  thereupon  sent  a  man  familiar  with  the 
division  to  run  the  engine  and  report.  Before  doing  bO  he  had 
the  steam  pipe  joints  reground  for  the  third  time  in  ten  days, 
and  through  virtue  of  this,  which  was  really  necessary  from 
what  has  been  said,  a  successful  round  trip  was  made.  On  the 
completion  of  this  the  man  returned  his  report,  in  which  it  was 
said  that  the  engine  was  in  every  way  fitted  to  handle  the  train, 
and  the  impression  was  created  thereby  in  the  general  offices 
that  the  master  mechanic  was  simply  "bucking"  against  the  in- 
terference with  the  affairs  of  his  division.  The  master  mechanic 
was  then  dismissed  from  the  service  with  the  two  days'  notice 
previously  mentioned,  and  on  the  third,  or  following  day  to  his 
retirement,  the  engine  was  again  in  the  roundhouse  for  leaky 
steam  pipes. 

This  incident  has  been  somewhat  detailed  as  illustrative  of 
the,  at  times,  curious  working  of  railroad  justice.  The  master 
mechanic  was  a  thorough  mechanic  who  had  proved  his  ability 
through  a  long  period  marked  by  the  most  exacting  require- 
ments. He  knew  his  train  service  and  his  engines  and  if  let 
alone  would  have  no  doubt  continued  with  equal  success.  The 
man  sent  by  the  general  offices  to  make  the  demonstration  knew 
practically  nothing  about  a  locomotive,  and  was  only  an  indif- 
ferent engineer,  and  yet  his  report,  after  riding  but  the  one 
trip,  was  blindly  accepted  despite  that  the  master  mechanic  was 
already  on  record  in  pointing  out  the  inherent  weakness  of  the 
engine  in  question.  After  his  retirement  from  the  service  the 
frames  were  remodeled  and  various  other  changes  made  as  in- 
dicated. 
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TABLE  I. 
Railroads  Reporting  Flange  Wear  on  Locomotive  Driving  Wheels. 


Railroad. 


C.  R.  L&P 

C.  P.— Lines  West 

E.  P.  &S.  W 

S.  P. — Sacramento  Div. 


Santa  Fe — Coast  Lines 

Santa  Fe— N.  Me.x.  Div 

Santa  Fe — So.  West  Lines. . . 
Santa  Fe — Gulf  Lines 


Santa  Fe^East  Lines.  . 
C.  &  S. — Narrow  Gauge. 
P.  R.  R 


P.  R.  R.— West  Penn.  Div. 

Vandalia 

B.  &  L.E 

H.V 

D.&H 


L.  S.  &  M.  S.— Yard  Engines. 
W.  P.  T 


I.e. 


A.  B.  &A 

T.  R.  R.  Ass'n  of  St.  Louis . 


Curvature. 


10° 

7i°,  12°,  16°,  33°. 
8°  and  10° 


10° 

6°,  8°,  10°,  14° 

6° 

6° 


6°,  7°-30' 

35° 

10'  to  6°.. 


3° 

4°  to  22°. 


2°  to  14° 


10°,  12°,  17°,  20°.  . 

.5°,  11°,  28' 

fMain  Line — 6°.   .  . 
\Yard— 32°  to  50°.. 


Grade. 


'■  /o 

/Max. — o% 

\Much  mileage,2.2% 

1%.3%,5.7% 


/Max.— 3% 

\25  miles— 2.2%..  .  . 

1.4%  to  3.7% 

■5% 

1%  to  li% 

■8% 

4% 

.606% 


1%  to  1.85%.. 

•9%...; 

.17%.tol.l%. 


1.75%. 


Light: 

1%  to  1.45%. 


1%.. 


Types 

MOST 

Effected 


2-8-0. 
2-8-0. 


f4-6-2...| 
\0-6-0.../ 


|2-10-2 . 
4-6-2 . . 

4-4-2. . 

r4-6-2.. 
\2-S-0.. 
/4-4-2 . . 

10-6-0.: 

2-6-0.. 
4-4-2,. 
2-8-0. . 
4-6-2 
0-6-0 
All  types 
same.  . 

2-8-0... 

All  tpyes 
same .  . 
f 2-8-0... 
\Mallet... 

ro-6-0... 

10-10-0.. 
Mallet. . . 

0-6-0... 

r4-6-0... 

\0-6-0. . . 

Switch. . . 


Mileage  between  Turnings. 


For'  Flange  Wear. 


40,000. 


t 

(■2-10-2—18.000  to  20,000. 
[4-6-2—25,000  to  30,000 .  . 
'4-4-2-10,000  16  15,000.  . 
2-6-2—25,000 

60,000 


■  18,600., 


40,000 

Pass.— 75,000. 
Fr't— 35,000.. 


40,000 

* 

28,000.!..!.!.... 
30,000  to  35,000.  . 

40,000 

50,000  to  20,000.  . 
Average — 15,000. 


fPass.— 90,000 .  . 
]  Freight— 60,000 . 
[Switch— 25,000.. 

14,000  to  15,000. 

4,000  to  55,000,  . 


Estimated  Proper. 


90,000. 

96,000  to  120,000. 


35,000  to  40,000. 
75,000  to  100,000. 
75,000. 
50,000. 

75,000  to  80,000. 
60,000  to  70,000. 


75,000. 
35,000. 


70,000  to  80,000. 


28,000. 
60,000. 

40,000. 


32,000  to  60,000. 


120,000. 

80,000. 

250„000 

40,000  to  45,000. 

50,000. 


*Tread  wear  mileage  is  obtained  between  shopping  by  shifting  tires  from  one  pair  of  wheels  to  another,  thus  providing  new 
flanges  at  the  point  of  severest  wear. 

tTread  wear  mileage  has  been  obtained  between  shoppings  since  the  application  of  lubricators. 


Two  railroads  report  very  little  flange  ~wear. 

Five  railroads  report  flange  lubricators  in  use ;  no  other  data. 

Eight  railroads  report  no  fl.inge  lubricators  in  use;  no  other  data. 


REDUCTIoniN RAOmL  TH/CHNE65  OF  TIRES 
BETf^Uh  TUfttllNGS  F08  FLHt1GC  WE/IP 

V,|tVl 

- Tt 

MILEAGE  =  16^00 
TREflO  WERR-  A'  ,., 
HETRL  REMOVED  -  |- 

TOTflL   =  g 


/(EDUCTION  IN  RADIAL  THICMESS  OF  TIRES 
BETWEEN  TURNINGS  FOR  TREAD   WEAR 


~-"^^^-% 

MUnGE  =  60400 
TREAD  WEAR  -  ,4  ., 
METAL  REMOVED  =  4-      , 


TOTAL-  fe 


FIGS.     I     AND    2. 


TABLE  III. 

Loss  OF  Tire  Mileage  Due  to  Excessive  Flange  Wear. 

4-4-2  Type,  operating  on  Missouri  Division,  A.  T.  &  S.  F.  Ry. ; 

Mileage  between  turnings — Flange  Wear  (%"  to  1"  vertical) lS,60ff 

Mileage  between  turnings — Tread  Wear  (^"  maximum) "60,400 


PI         ^^fJ        /Metal  removed  to  build  up  standard  flange, 
r  lange  w  orn  ,  .j.^.^^ ^  y^^^^  ^ j^^^^  ^„  ^^^  60,400.mi.) 


Total  reduction  in  radial  thickness  between  turnings. 


T  „  Avj  -^    /Metal  removed  (To  facilitate  turning), 
iread  Worn    .^j^^^^  ^fl^^^ 


Total  reduction  in  radial  thickness  between  turnings. 


A" 


Flange  W<Shn  Tires. 

Tread  Worn  Tires. 

Thickness  of  Tire. 

Average 
Mileage. 

Thickness  of  Tire. 

Average 
Mileage. 

New,  3J" 

New,  3i" 

After  first  turning,  3i" 

After  second  turning,  2^".  . . 

After  third  turning,  2 j^;" 

Scrap 

18,600 
18,600 
18,600 
18,600 

After  first  turning.  Sj^s" 

After  second  turning,  25-8". ,  • 
After  third  turning,  2-^" 

60,400 
60,400 
60,400 
60  400 

Estimated  total 

74,400 

Estimated  total 

241,600 

Total  los3  of  mileage  during  life  of  tires 167,200 

Loss,  per  cent,  "-69-" 


Master     Mechanics'     Association 


FORTY-IOUKTH     ANNUAL     CONVENTION. 


(Concluded   from   page   280,   July    issue.) 


FLANGE  LUBRICATION 


C'oniniittee: — M.  H.  Haig,  Chairman;  T.  W  .  Heimzcliiuui,  D. 
J.  Redding. 

It  lias  been  the  purpose  of  the  comtnittec  appointed  to  report 
on  flange  lubrication  to  obtain  sufficient  information  to  determine, 
(I)  to  what  extent  trouble  from  flange  wear  is  e.Kperienced,  (2) 
the  lubricants  and  means  of  applying  them  which  are  in  use  and 
(3)  the  effectiveness  of  lubrication  in  overcoming  flange  wear 
and  its  attendant  evils.  A  circular  of  inquiry  was  issued  and  the 
committee's  report  is  based  upon  the  replies  received  from 
motive-power  oflicials  of  about  thirty  railroads  representing 
widely  difterent  grade,  curvature  and  weather  conditions  of 
operation.  The  committee,  therefore,  feels  justified  in  looking 
upon  a  synopsis  of  these  replies  as  indicative  of  the  fl.nngc-wear 
situation  and,  m  general,  the  effectiveness  of  lubrication. 

Among  ;lie  detailed  replies  to  the  committee's  circular,  two 
only  indicate  that  the  officials  represented  are  not  having  trouble 
in  their  territory  from  flange  wear.  In  addition,  five  replies 
state  that  lubricators  are  being  used  or  experimented  with, 
which  indicates  trouble  from  this  source.  Eight  answers,  on  the 
other  hand,  state  that  the  railroads  represented  have  no  lubri- 
cators in  use,  and.  unfortunately,  no  statements  are  made  as  to 
flange-wear  conditions.  Among  these  are  the  Erie,  in  the  East, 
and  the  Gr.'at  Northern,  in  the  West,  both  of  which  pass  through 
a  mountainous  territory,  and,  therefore,  have  a  large  number  of 
curves  to  contend  with.  The  Erie,  however,  is  investigating  with 
a  view  to  adopting  flange  lubrication,  a  fact  which  would  indi- 
cate that  it  is  experiencing  some  trouble  due  to  flange  wear. 

The  Lake  Shore  &  Michigan  Southern  Ry.  reports  having  no 
trouble  with  road  engines,  but  in  some  yards  the  wear  on  driving- 
wheel  flanges  of  six  and  ten-wheel  switch  engines  becomes  a 
very  serious  matter.  The  Santa  Fe  has  had  the  same  experience 
with  six-w'heel  switch  engines  where  a  large  percentage  of  the 
total   mileage   is  made   on  curved  track. 

The  railroads  reporting  flange  wear  are  shown  in  Table  I, 
together  with  maximum  curvature  and  grade  conditions  and  the 
locomotive  types  most  effected.  This  table  presents  a  review 
of  the  flange-wear  situation  as  complete  as  the  data  at  hand  will 
permit. 

It  will  be  noticed  that  with  one  exception  the  curvature  reaches 
a  maximum  of  six  degrees  or  more.  It  would  seem,  however, 
that  the  mileage  of  curved  track  relative  to  total  mileage  would 
produce  more  eft'ect  on  flanges  than  the  degree  of  curvature 
alone.  There  are  a  number  of  other  conditions  affecting  flange 
wear;  among  them  are  length  of  rigid  wheel  base,  speed,  lateral 
movement  and  tire  spacing,  and  the  degree  of  stiffness  of  engine 
truck. 

Pacific  in  passenger  service  and  consolidation  in  freight  service 
are  the  types  on  which  flange  wear  is  most  prevalent.  How- 
ever, where  types  are  employed  with  longer  wheel  base  than  the 
consolidation,  these  are  reported  as  being  subject  to  greatest 
flange  wear.  In  general,  if  other  conditions  are  equal,  it  is  the 
type  with  longest  rigid  wheel  base  on  which  flange  wear  is 
greatest. 

There  are  some  notable  exceptions  to  this  rule  in  passenger 
service.  One  division  of  the  Pennsylvania  Railroad  with  engines 
of  the  Pacific  type  in  service  reports  greatest  flange  wear  on 
those  of  the  Atlantic  type.  This  is  also  the  case  on  the  Eastern 
Lines  of  the  Santa  Fe  System.  While  there  is  no  statement 
to  this  effect,  this  condition  may  be  due  to  the  Atlantic  type 
operating  on  a  section  of  the  road  more  severe  on  flanges 
because  of  excessive  curvature. 

There  are  two  classes  of  expense  due  to  excessive  flange  wear. 
One  results  from  the  metal  lost  in  producing  standard  flanges 
after  they  have  been  badly  worn  and  the  other  is  due  to  (he 
loss  of  revenue  and  the  cost  of  repairs  when  necessary  to  turn 
or  remove  tires  from  flange  wear  between  regular  shoppings 
of  the  engine. 

The  figures  coverin.g  metal  loss  have  been  presented  accord- 
ing to  different  stnndards  and  it  is,   therefore,  difficult  to  com- 


*  The  .Tuly  issue  contained  report  as  follows:  Lubrication  of  Locomotive 
Cylinders'.  Safety  Appliances.  Mechanical  Stokers.  Contour  of  Tires,  Re- 
pair Equipment  for  Engine  Houses.  Main  and  Side  Rods.  Locomotive  Per- 
formance Under  Superheat.  Opening  and  President's  Address.  Advisory 
Technical.  Election  of  Officers.  Design.  Construction.  Inspection  of  Boilers. 
Minimum  Requirements  of  Headlights,  Consolidation,  Revision  of  Standards. 
Safety  Valves. 


pare  ihem.  In  some  instances,  the  loss  has  been  measured  in 
radial  thickness  of  the  tires,  in  others  by  weight  per  turning, 
and  in  still  other  cases  by  the  value  of  metal  turned  off.  Where 
stated  ill  radial  thickness,  the  amount  varies  between  J4  inch 
and  J4  inch.  Loss  in  weight  is  stated  as  carying  between  55 
pounds  and  1,150  pounds  per  engine  per  turning,  depending  upon 
the  number  of  wheels  and  the  extent  of  flange  wear.  The  loss 
of  metal  expressed  in  terms  of  money  value  for  engines  of  vari- 
ous types  is  given  as  follows :  Four-wheel  switch,  $45 ;  six- 
wheel  switch,  $50;  standard,  $50;  ten-wheel,  $50;  consolidation, 
?6o;  Mallet,  $90. 

The  total  mileage  obtained  during  the  life  of  a  set  of  tires 
appears  to  be  the  most  satisfactory  measure  of  tire  service.  On 
this  measure  as  a  basis,  the  estimate  presented  in  Table  III  has 
been  prepared  to  show  the  loss  due  to  turning  tires  on  account 
of  flange  wear  compared  with  the  total  mileage  during  the  life 
of  tires  when  turned  for  tread  wear.  It  represents  the  service 
obtained  from  Atlantic  type  locomotives  operating  on  the  Mis- 
souri Division  of  the  Santa  Fe.  The  mileage  between  tire 
turnings  is  computed  from  the  aveage  mileage  per  locomotive 
per  month  and  the  time  between  turnings;  the  average  mileage 
per  locomotive  per  month  was  obtained  from  records  of  twenty 
locomotives  over  a  period  of  eight  months.  Before  lubricators 
were  applied,  these  locomotives  averaged  18,600  miles  between 
tire  turnings  before  reaching  the  limit  of  l-inch  vertical  flange 
wear.  Since  the  adoption  of  flange  lubrication,  the  same  loco- 
motives average  60,400  miles  between  tire  turnings  for  tread 
wear.  Figs,  i  and  2  graphically  illustrate  the  method  of  arriving 
at  the  aggregate  loss  given  in  Table  III,  In  Fig.  2  is  shown 
the  condition  of  tires  with  S/i6-inch  tread  wear  after  making 
60,400  miles.  To  facilitate  proper  turning,  '/g  inch  is  usually 
removed  in  the  lathe.  The  total  reduction  in  radial  thickness 
between  successive  tire  turnings  will,  therefore,  amount  to  7/16 
inch.  Fig.  i  illustrates  the  condition  of  tires  when  the  loco- 
m.otive  is  shopped  because  of  sharp  flanges  after  making  only 
18,600  miles. 

That  this  estimate  may  be  conservative,  a  very  liberal  curve 
has  been  assumed  at  the  throat  of  the  worn  flange.  In  order 
to  reproduce  the  standard  tire  contour  it  is  necessary  to  turn 
off  3A  inch  of  metal  from  the  tread.  The  total  reduction  in 
radial  thickness  between  tire  turnings  is  15/32  inch,  which  is 
1/32  inch  greater  than  the  total  shown  in  Fig.  2.  Assuming 
a  minimum  thickness  at  the  last  turning  of  2  inches,  the  differ- 
ence in  total  mileage  during  the  life  of  tires  under  the  two 
sets  of  conditions  is  167,200,  a  loss  in  tire  service  of  6g  per  cent, 
due  to  flange  wear. 

The  loss  of  revenue  and  the  expense  of  turning  and  changing 
tires  when  locomotives  are  taken  out  of  service  because  of  worn 
flanges  is  shown  by  Table  I'V.  The  experience  of  several  dif- 
ferent railroads  is  given  and  the  data  presented  are  as  complete 
as  it  has  been  possible  to  obtain.  In  some  instances,  where 
flange  wear  is  excessive,  when  the  front  pair  of  tires  becomes 
badly  flange  worn,  it  is  removed  and  exchanged  with  another 
pair  from  the  same  locomotive.  On  locomotives  with  four 
pairs  of  drivers,  two  shifts  may  be  made.  But  under  severe 
conditions,  it  is  impossible  by  this  means  alone  to  keep  locomo- 
lives  in  service  until  the  tires  become  tread  worn.  In  Table 
'VI- A,  showin.g  the  estimated  saving  due  to  the  use  of  flange  lubri- 
cators on  the  Southern  Pacific,  the  averaire  mileage  per  change 
of  tires  necessitated  by  flange  wear  is  given  as  8.869.  The  prac- 
tice was  to  make  two  shifts  of  tires  before  turning.  Computed 
on  this  basis,  the  mileage  between  successive  turnings  for  flange 
wear  is  only  26.607.  while  tread-wear  mileage  obtained  since 
the  application  of  lubricators  is  42,151. 

Since  the  increasing  prevalence  of  flange  wear  has  been 
forcing  it  to  the  attention  of  motive  power  officials,  many  methods 
of  lubrication  have  been  applied  in  the  effort  to  overcome  this 
evil.  Fourteen  dift'erent  form.s  of  kibricaturs  are  now  in  use  or 
have  been  tried  by  the  railroads  reporting  to  the  committee. 
These  mav  be  grouped  according  to  the  kind  of  lubricant  used 
into  the  following  classes:  (i)  crude  oil;  (2)  engine  and  car 
oil:   (3)    solid  lubricant,    (4)   water:    (5")    exhaust  steam. 

There  are  four  types  of  lubricators  designed  to  use  asphaltum 
base  crude  oil.  These  are  the  Chicago,  the  Southern  Pacific, 
the  Canadian  Pacific  and  the  Rock  Island,  \\'hcre  no  other 
name  is  known  that  of  the  railroad  upon  which  the  lubricator 
has  been   developed  is  used. 

The  Chicago  IHange  Oiler  is  designed  to  meet  the  requirements 
of  the  Elliott  system  of  lubrication,  which  embodies  a  sight-feed 
oiler  located  on  the  back  boiler  head  and  a  delivery  pipe  on  each 
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TABLE  IV. 
Loss  OF  Revenue  and  Cost  of  Labor  Due  to  Flanoe  Wear. 


Railroad. 


C.  R,  LAP 

C.  P.— Lines  West 

E.  P.  &S.  W 

S.  P.  —Salt  Lake  Div. . 

Santa  Fe 

P.  R.  R 

P.  R.  R.— W.  Penn.  Div. 
Vandalia. 


Time    Out  of 

Service  when 

Shopped  fob 

Sharp  Flanges. 


2  days. 


Loss  OF  Revenue. 


Per  Day. 


$20.00. 


StoSOhourstt-     $25.00... 


Per  Shopping. 


$40  00 


B.  &  L.  E 

H.  V 

D.  &  II 

L.  S.  &M.  S 

W.  P.T 

LC 

A.  B.&A 

T.  R.  R.  Ass'n  of  St.  Louis. 


18  to  20  hours.. 
24  hours  up.  .  . . 

2  or  3  days 

[To  turn-60  h'rs. 
{ To  change — 

[     12  hours 

6  days 

24  hours 

/Shop — 10  hours 

IR.House— 2d'8 

10  days 

24  hours 


5  or  6  days. 
2  or  3  days. 


$39.00 

$2.50  per  hour 


$2o:00. 


XtlT 

Capital 

on 

$11.00 

$10.00  to  ]5.00 


t$82.00. 


$5  to  $35... 
About  $30.00. 
$60.00  up 


Labor  Charges. 


To  Change  Tires. 


r4-6-2. 
12-8-0. 


i2.00. 
$12.00. 

$66  00 


charges 

ly- 

$110.00. 


$10.00  to  15.00 


$4.40  to  4.92. 


2-8-0.. 
4-4-2. 

2-10-2. 
ji-6-2.. 
\4-8-0.. 
i'2-6-2.. 
12-8-0.. 
/4-6-2.. 
\2-8-0.. 

4-6-0.. 
2-8-0.. 


$15.00 

20.00 

8.00. 


f4-0-2.. 
12-8-0.. 

-000-.. 

Mallet, 
f 0-6-0. . 
]  2-8-0.. 
[4-6-2.. 

4-0-0. . 

0-6-0. 

O-O-O. 


15  00   .. 

3 . 00.. . 

7.00... 
30.92... 
20  86.. . 
28 . 05 . . . 
26  66... 
6.30-19.80 

8.40t.  . 
13.32. .  . 
18.00  to 
20.00.    . 


To  Turn  Tires. 


6.00. 

00.00. 
15.50. 
24.00. 
30.00. 
11.40. 
13.68. 
13  80. 


4-6-2. 

2-8-0. 

2-8-0. 
[2-8-0. 
\4-6-2. 

2-8-0. 
4-4-2. 

2-10-2. 

4-6-2. 

2-8-0. 


4-6-2. 
2-8-0. 

4-6-0. 
2-8-0. 


4-6-2. . 
2-8-0. 

0-6-0. 

Mallet. 

2-8-0. . 
4-0-2. . 


0-6-0 


7.00. 

8.00. 

3.00. 

4.20. 

3.15. 

4.00. 

3.35 

8.28 
33.77. 
21.64. 


6.40. 
0.72. 

4.10. 
5,20. 


$2.10  to  $2.70 
2.80  to    3.60 

$12.00. 

no.  00. 

2.92. 
2.88. 

10.00. 
4.80. 


*Two  paira  of  tires  exch.Tnged. 

t$19.80  for  4-6-2  type  with  retaining  rings. 

ft  Depending  upon  number  of  wheels,  and 
replaced. 


tBased  on  gross  earning  capacity. 

**No  engines  shopped  lieeaiise  of  sharp  flanges. 

vhether  tires  are     replaced  by  others,  or  same  tires  are   turned  and 


side  of  the  engine  leading  to  the  flange  nozzles.  The  oiler  is 
similar  in  general  appearance  and  principle  of  operation  to  the 
sight-feed  valve-chamber  lubricators  in  general  use  in  America. 
The  manufacturers  recommend  that  the  nozzles  be  located  15 
inches  above  the  rail,  2  inches  from  the  flange  toward  the  out- 
side of  the  tire  and  close  in  toward  the  tread.  Where  two  pairs 
of  nozzles  are  used,  each  delivery  pipe  is  branched  through  a 
"T"  pipe  connection.  Where  more  than  two  pairs  are  used 
either  two-feed  oilers  or  one  four-feed  oiler  should  be  provided. 
The  manufacturer's  practice  is  to  apply  one  pair  of  nozzles  in 
front  of  forward  driving  wheels  on  road  engines ;  one  pair  in 
front  of  forward  drivers  and  one  pair  back  of  rear  drivers  on 
switch  engines ;  on  Mallet  engmes  in  road  service,  one  pair  in 
front  of  forward  drivers  on  both  engines,  and  in  pusher  service 
one  pair  in  front  of  forward  drivers  of  both  engines  and  a  third 
pair  back  of  rear  drivers  on  high-pressure  engine. 

The  Wabash  Pittsburg  Terminal  Ry.  applies  nozzles  to  all 
drivers  on  standard  type ;  to  front  and  main  drivers  on  ten-wheel 
type;  to  front  and  back  drivers  on  consolidation  type;  to  main 
and  back  drivers  on  si.x-wheel  switch  engines ;  and  to  front  and 
back  drivers  of  both  engines  on  the  Mallet  type.  A  few  con- 
solidation engine  trucks  are  also  equipped. 

The  Lake  Shore  &  Michigan  Southern  Ry.  applies  lubricator 
nozzles  to  all  drivers  on  switch  engines.  The  practice  adopted 
by  the  Santa  Fe  System  is  to  apply  nozzles  to  the  rear  of  for- 
ward drivers  where  trouble  is  experienced  from  frozen  sand 
pipes  with  nozzles  placed  in  front  of  the  drivers. 

The  lubricator  developed  by  the  Southern  Pacific  Company 
after  experiments  covering  the  use  of  a  number  of  other  methods 
of  delivering  oil  to  the  flanges  consists  of  a  steam-jacketed  re- 
ceptacle holding  about  one  and  one-half  pints  of  crude  oil, 
which  is  fed  by  gravity  through  a  needle  valve  into  the  one-half- 
inch  delivery  pipe.  A  clamp  bracket  gripping  the  pipe  just  be- 
low the  oil  cup  secures  the  oiler  to  the  engine  frame  in  front 
of  the  forward  drivers.  Loosely  sliding  upon  the  delivery  pipe 
is  a  piece  of  one-inch  pipe  over  the  lower  end  of  which  is 
slipped  a  short  section  of  one-inch  rubber  hose.  The  projecting 
end  of  the  hose  is  shaped  to  fit  the  throat  of  the  flange  and  acts 
as  a  shoe  to  distribute  the  oil.  A  weight  rigidly  attached  to  the 
upper  end  of  the  one-inch  pipe  holds  the  shoe  against  the  flange 
at  all  times.  The  oil-cup  jacket  is  supplied  with  steam  from  the 
air-pump  e.xhaust  pipe,  which  serves  to  keep  the  oil  in  a  fluid 
state  during  cold  weather.  The  drip  from  the  jacket  runs  along 
the  delivery  tube,  tending  to  prevent  congealing  of  the  oil  before 
reaching  the  flange. 

The  Canadian   Pacific  Railway,  having  tried  hard  grease  and 


engine  oil  without  success,  is  about  to  try  crude  oil  in  a  lubri- 
cator similar  to  the  Southern  Pacific  type  in  principle.  Oil  is 
fed  through  a  regulating  valve  from  the  cup  to  the  feed  pipe  and 
flange  shoe,  which  consists  of  a  piece  of  rubber  hose.  Steam 
from  the  air-pump  exhaust  pipe  passing  through  a  coil  placed 
wilhin  the  oil  cup  maintains  the  oil  in  a  fluid  state. 

The  Chicago,  Rock  Island  &  Pacific  Ry  is  using  a  lubricator 
on  two  Pacific  type  locomotives  in  which  the  oil  receptacle  stands 
upon  the  running  board  over  the  right  cylinder.  E.xhaust  steam 
passes  through  a  pipe  leading  from  the  e.xhaust  cavity  in  the 
cylinder  casting  to  the  oil  cup.  The  accumulation  of  condensation 
in  the  oil  cup  lifts  the  lubricant  into  the  delivery  pipe,  exhaust 
steam  carrying  it  to  the  flange.  The  flow  of  oil  is  controlled  by 
the  engineer  through  a  globe  valve  operated  by  a  rod  extending 
back  to  the  cab.  A  check  valve  placed  in  the  pipe  leading  from 
the  cylinder  exhaust  cavity  prevents  a  back  flow  of  oil  through 
this   pipe. 

There  are  two  lubricators  in  use  employing  lubricant  in  solid 
form :  the  Collins  and  the  TurnbuU.  The  Collins  has  a  bracket 
attached  to  the  frame  supporting  the  lubricator  in  position  before 
the  driver.*  The  angle  of  the  lubricator  is  adjustable  to  suit 
conditions  imposed  by  the  location  of  the  bracket,  on  which  it  is 
laterally  adjustable.  The  angle  should  be  as  nearly  as  possible 
twenty-five  degrees  from  a  line  parallel  to  the  axle  and  it  should 
be  paced  on  the  horizontal  center  line  of  the  wheel. 

The  Turnbull  lubricator  embodies  the  same  principle  as  the 
Collins,  spring  pressure  holding  a  cake  of  hard  grease  against 
the  flange.  The  committee  is  informed  by  the  manufacturer 
that  this  device  is  no  longer  marketed. 

Great  economy  in  the  use  of  lubricant  is  claimed  for  hard- 
grease  lubricators.  When  the  flange  has  become  once  coated 
there  is  no  further  deposit  of  lubricant  until  this  coating  is 
removed  by  contact   with   the   rail. 

The  feed  is  automatically  regulated  to  suit  the  varying  needs 
of  the  flanges.  On  the  Colorado  &  Southern  Ry..  however,  it 
ha.s  been  found  that  the  grease  used  in  the  Turnbull  lubricator 
absolutely  loses  its  merit  in  either  wet  or  cold  weather  and  its 
use  has  been  abandoned.  On  the  Canadian  Pacific,  Lines  West, 
hard-are;ise  lubrication  has  been  found  unsatisfactory.  The  com- 
mittee is  unable  to  state  what  type  of  lubricator  was  used. 

Several  methods  of  delivering  engine  and  car  oil  to  the  flange 
have  been  tried.  The  simplest  is  a  piece  of  pipe  or  hose  secured 
to  the  frame  in  front  of  the  driver  in  such  a  manner  as  to  cause 
the  lower  end  to  bear  against  the  flange.     The  pipe  or  hose  is 


*  See  .\merican  Engineer,  Oct,  1910,  p,  415. 
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iillod  with  oil-saturated  waste,  which  acts  as  a  swab,  more  oil 
iH'ini;  supplied  from  time  to  time.  This  type  is  souK'timcs  varied 
!)>■  providiui;  a  sjraduated  feed- oil  cup  to  supply  oil  to  the  swab, 
.Mihough  this  simple  device  has  proved  beneficial,  it  has  usually 
been  abaTiduucil  lor  some  more  etIiciciU  method  <>{  lubrication. 
Where  the  waste  comes  in  contact  with  the  tire,  if  packed  hard, 
it  will  gl.ize  and  cease  to  be  effective.  If  loosely  packed  it  will 
be   drawn   out   and   lost. 

Crude  oil  is  being  used  in  this  manner  on  the  Illinois  Cen- 
tral Ry.  A  piece  of  2-inch  tube  is  flattened  at  one  end  and 
sh.iped  to  the  contour  of  the  flange.  It  is  clamped  to  a  hinge 
bracket  so  that  the  weight  of  the  pipe  itself  tends  to  keep  it  in 
contact  with  the  flange.  The  tube  is  packed  with  waste  saturated 
with  fuel  oil.     The  shape  of  the  opening  at  the   flange  is  such 

■I'ABLE  Via. 
Estimated  S.^ving  bv  Use  ok  Drivek  I'i.ance  Libric.ators  o.v  I'onwAHi) 
Drivers  of  Mocntain  Kngines,  Socther.s'  P.vcific. 

1.  Total  mileagt'  of  ten  selected  enpiries  before  application  of  fiaugc 

lut>ficators :  from  Januarv'  1.  1906  to  date  of  application   ....    •    62<t,70') 

2.  Total  cost  of  tire  attention,  from  Jantian,-  1,  1906  to  <late  of  appli- 

cation of  Hange  lubricatoi"s $6,108.00 

3.  Cost  of  tiro  attention  per  mile  run,  I.H'fore  application  of  flange 

lubricators $.0097 

4.  Number  of  times  tires  were  changed  from  Januan- 1,  1906  to  date 

of  application  of  Inbriciitors,  including  tire  turning 71 

o.     A\-erage  mileage  per  change  of  tire,  I)eJore  application  of  lubri- 
cators   8,S69 

6.  Total  actual  miieage  of  ten  selectc<l  engines  since  application  of 

flange  lubricators : .        421,513 

7.  .\verage  mileage  per  change  of  tire  since  application  of  flange 

lubricators ~ 42,151 

5.  Cost  of  tire  attention  per  mile  run  after  application  of  flange 

lubricators $.002041 

9.     Percent  of  increase  in  mileage  per  ciiange  of  tire 375 

10.     Percent  of  decrea.'^e  in  cost  of  tire  attention  per  mile  run 79 


69  consolidatiox 
Engines. 

Average 

Mileage 

per  engine 

per  month. 

Total 

.Mileage 

per  Year. 

Cost  per 
Mile  Run. 

Total  Cost 

of  tire 

attention 

One  Year's 

Service. 

Before  application 

After  application 

2491 
2635 

2,062,.548 
2,181,7,80 

$0097 
.002041 

.$20,006.72 
4.4.53  01 

Estimated  saving  effect- 
ed on  mileage  obtain- 
ed with  flange  lubri- 
cators based  on  cost 
per  mile  before  use  of 
same 

2,181  780 

.8  007659 

$16  710  ''5 

that  the  waste  will  not  1)c  in  contact  with  the  tire.  This  device 
is  being  used  to  a  limited  extent  on  Pacilic  type  engines  with 
very  little  apparent  benetit.     It  is  not  reliable  in  cold  weather. 

The  Canadian  Pacific  has  experimented  with  a  syphon  lubrica- 
tor using  engine  oil,  but  this  has  proved  inefficient  and  has  been 
abandoned   for  the  fuel-oil  lubricator. 

Another  simple  device  has  been  applied  to  six-wlieel  switch 
engines  in  the  Chicago  yard  of  the  Santa  Fe.  It  is  simply  a 
block  of  wood  resting  upon  the  tire  and  grooved  to  fit  the  flange. 
A  waste-filled  cavity  contains  engine  oil  which  feeds  through  a 
■ys-inch  hole  to  tlie  flange.  The  block  is  loosely  anchored,  and 
is  usually  applied  to  foiward  and  back  drivers. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  has  ten  Pacific  and 
three  consolidation  locomotives  arranged  with  piping  to  carry 
water  from  llie  tank  nozzles  spraying  against  the  leading  drivers. 
This  means  of  lubrication  is  of  very  limited  service.  The  pipes 
run  horizontallj'  along  tlie  engine  frames  and  cause  trouble  by 
freezing  during  winter  weather. 

The  Pennsvlvania  Railroad  has  made  use  of  exhaust  steam 
from  the  air  pump,  with  what  success  we  are  not  informed. 

Of  the  lubricators  described,  all  are  in  very  limited  use  except 
those  using  crude  oil. 

Flange  lubrication  on  the  Santa  Fe  has  been  developed  to  its 
present  state  after  experiments  covering  the  use  of  most  of  the 
simple  devices,  such  as  swabs  of  oil-saturated  waste,  water-jets 
operated  from  the  injectors  and  the  block  type.  These  have  all 
proved  to  be  in  some  manner  unsatisfactory.  In  using  the  simple 
swab  difficulty  was  found  to  keep  it  against  the  flange  and  the 
waste  was  frec|uently  lost.  \\'hen  forced  against  the  wheel 
with  sufficient  pressure  to  insure  constant  contact  the  pipe  was 
rajiidly  worn  away,  sufficient  heat  often  being  generated  to  ignite 
the  waste.  The  water  jet  caused  clogging  of  the  sand  pipes. 
Water  and  engine  oil  have  both  proved  too  light  to  satisfac- 
torily resi'^t  the  action  of  centrifugal  force,  being  thrown  away 
from  the  throat  of  the  flange  before  reaching  the  rail.  It  has 
been  found  that  the  wood  block  lubricator  spreads  oil  over  the 
tire  tread  and.  consequently,  tends  to  cause  slipping  of  the 
drivers. 

Crude  oil  is  now  in  general  use  for  flange  lubrication  on  the 
Santa  Fe  System.    Oil  from  the  Kansas  field  has  not  been  found 


heavy  enough  to  properly  adhere  to  the  flange,  but  that  from 
Bakerslicld,  California,  which  is  now  used,  has  proved  very 
satisfactory. 

Experience  indicates  that  the  delivery  of  a  proper  luliricant 
to  ilic  flange  will  reduce  the  wear  of  both  flange  and  rail.  The 
committee's  inlonnation  is  conlined  largely  to  the  results  ob- 
tained by  lubrication  with  crude  oil  California  crude  oil  con- 
tains a  high  percentage  of  petroleuin  asphalt.  When  delivered 
to  the  rail  by  the  driving-wheel  flange,  it  forms  a  thin  coating 
of  paste  on  the  inside  of  the  ball  of  the  rail  which  does  not  run 
or  spread  over  the  top.  When  all  engines  on  a  division  are 
ctjuipped  with  lubricators  the  rails  en  the  outside  of  curves  will 
become  thus  coated  and  friction  will  be  reduced  on  all  wheels 
passing  over  the  track.  The  resulting  reduction  in  flange  wear 
is  noticeable  on  both  passenger  and  freight  car  wheels,  but  data 
is  available  for  locomotive  driving  wheels  and  tender  truck 
wheels  only.  It  necessarily  follows  that  train  resistance  is 
much   reduced  on   curves. 

Reference  has  already  been  made  to  the  losses  due  to  flange 
wear  m  Tables  III  and  IV,  The  record  of  Atlantic  type  loco- 
motives referred  to  in  Table  III  is  a  good  illustration  of  the 
service  of  flange  lulirication.  Thefe  locomotives  operating  on 
the  Atchison,  Topcka  &  Santa  Fe  Railway  averaged  four  months 
with  u  mileage  of  iS,6oo  between  tire  turning  due  to  worn 
flanges.  The  division  to  which  they  were  assigned  inch-.des  a 
large  amount  of  curved  track  and  to  increase  the  mileage  between 
tire-turning  flange  lubricators  were  applied.  Since  their  ad.op- 
tion,  tires  on  the  same  locomotives  remain  in  service  about 
thirteen  months,  when  it  becomes  necessary  to  turn  them  Be- 
cause of  tread  wear.  During  this  period,  the  engines  will 
average  a  total  service  of  60,400  miles.  It  must  be  added,  how- 
ever, that  at  about  the  time  lubricators  were  applied,  a  grade 
revision  connnenced  and  the  curvature  has  since  been  reduced 
on  the  division  over  wliich  tliese  engines  were  operated.  But 
this  was  not  completed  soon  enough  to  have  any  marked  effect 
in  the  saving  which  was  immediately  apparent  after  applying 
lul'iricators. 

The  block  lubricator  previously  described  applied  to  six-wheel 
switch  engines  has  extended  the  period  between  turning  for 
flange  wear  in  some  cases  from  two  months  to  one  year. 

On  the  New  Mexico  Division,  a  65-mile  section  of  which 
has  288  curves  of  6,  8  and  10  degrees,  it  was  found  impossible 
to  keep  engines  of  the  Santa  Fe  type  in  service  for  more  than 
18,000  to  20,000  miles.  After  one  of  these  locomotives  had 
made  this  mileage  flanges  were  so  badly  worn  that  it  was  neces- 
sary to  remove  all  wheels  and  turn  the  tires  or  sliift  them 
from  one  pair  of  wheels  to  another.  At  the  present  time,  with 
lubricators  applied  they  are  making  as  high  as  35,000  to  40,000 
miles  between  shoppings  with  no  evidence  of  flange  cutting.  On 
Pacific  tvpe  locomotive.^  operatinar  through  the  same  territory 
the  difference  is  even  greater.  The  mileage  formerly  obtained 
was  about  25,000  to  30,000,  which  has  been  increased  to  75,000 
to  100,000  miles,  with  flanges  still  in  good  condition.     The  per- 

TABLE   VI. 

Tender  Tavc:;  Wheels. 

Saving  Effected  bv  Use  of  Driver  Flange  Lubricators  on  Forward  Drivers 
OF  Mountain  Engines,  Southern  Pacific. 

Total  mileage  of  ten  selected  engines  before  application  of  flange  lubri- 
cators, from  Januarj'  1,  1909,  to  date  of  application 629,703 

Number  of  pairs  of  tender  truck  wheels  changed  from  January  1, 1909, 

to  date  of  application  of  flange  lubricators. 148 

Mileage  per  change  of  tender  truck  wheels < 3,51,7 

Estimated  cost  to  change  one  pair  of  tender  truck  wheels $15.55 

Cost  of  tender  truck  ii\ heel  tire  attention  per  mile  run .'...,  00442 

Number  of  pairs  of  tender  truck  wheels  changed  from  date  of  appli- 
cation of  flange  lubricators  to  December  31,  1908 9 

Total  mileage  of  engines  from  date  of  application  of  flange  lubricator? 

to  December  31,  1908 169,529 

Miles  run  per  change  of  tender  truck  wheels 18,837 

Percent  of  increase  in  mileage  per  change  of  tender  truck  wheels 435.59 

Cost  of  tender  truck  wheel  tire  attention  per  mile  run , 00082 

Percent  of  decrease  in  cost  of  tire  attentioii , 81  45 


69  Consolidated 
Engines. 

Average 

Mileage 

per  month 

per  engine. 

Estimated 

Total 
mileage 
per  year. 

Cost  per 
Mile  Run. 

Estimated 
Total  c(rst 
of  tire  atten- 
tion one  year 
service. 

Before  application 

After  application 

2,491 
2,559 

2,062,548 
2,118,852 

$  0042 
.00082 

$9,116  46 
1.737.40 

Amount  saved  by  use  of 

56,304 

$7,379.00 

formance  of  lubricators  has  been  closely  watched  in  this  terri 
fory.      There   are   instances   where    lubrication    has    not   entirely 
stopped    flange    wear    because    of    the    difficulty    experienced    in 
gettin.g  engineers  to  give   tlie  lubricators  proper  attention. 
There  are  no  data  on  the  Sapta  Fe  to  show  the  exact  increase 
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in  tlic  life  of  rail^  on  curves  effected  by  the  flaiifie  oiler-;.  On 
llic  Xew  !\texico  Division,  with  ioo%  of  the  locomotives  equipped, 
it  has  been  estimated  that  there  has  been  an  increase  of  about 
Uvo  months  in  the  life  of  rails,  that  previously  required  chang- 
ing about  every  thirteen  months.  This  is  an  increased  life  of 
ij  per  cent.  In  territories  where  no  figures  are  available,  it  is, 
however,  the  opinion  of  all  oi'ficials  that  the  Hangc  oiler-;  have 
ninlcrially  decreased    rail   wear. 

TABLli  Vll. 

Record  of  We.^r  of  Flanges  in  Connection  with  Test  of 
Chicago  Flange  Osiers. 

N.  &  \V.  Ry. 

Equipped  with  Flange  Oilers — Engines. 


E.V- 

In  Service. 

Mileage. 

Wear  of  Flanges. 

Average 
Wear 

gine. 

From 

To 

Max. 

Min. 

Avge. 

per 
10,000 
Miles. 

1004 
1005 
1006 

6-29-09. 
7-17-09. 
8-6-09. 

11-11-10 
S-29-10. 
8-22-10. 

49,256... 
43,634... 
38,938... 

R-1  .36" 
L-1  .27" 
L-1  .22" 

L-1  .04" 
R-1  .07" 
R-1  .02" 

.170".. 
.  156". . 
.  120". . 

.034" 
.036" 
.032" 

Average  of  engines. 


.155"       .034" 


Not  Equipped  with  Flange  Oilers — Engines. 


100  0 

8-4-09.. 

S- 

-12-10 

36,728... 

R-J 

.30" 

1,-3 

00" 

.  148". . 

.040" 

1007 

7-23-09. 

8- 

11-10 

40,251... 

R-1 

.27' 

1,-3 

03" 

.143".. 

.035" 

1009 

9-15-09, 

8- 

18-10. 

35,628... 

L-t 

11" 

R-3 

.02" 

.066".. 

.018" 

Average  of  Engines 151"       .031" 


Fank  Steel  Wheels 

behind  Engines  with  Oilers. 

1004 

R-1  .51" 
L-3  .42" 

L-2  .02" 
R-3  .0.3" 

.2207". 
.  17". . . 

04''" 

1005    

.039" 

Average  of  both. 


.196" 


.041" 


Tank  Steel  Wheels  behind  Engines  Without  Oilers. 


1000 
1009 


.  I  R-3  .31" 
.j  L-3  .17" 


Average  of  both 

150"        041" 

Oil. 

E.ngine. 

Used  Gal. 

Price,  Ga!. 

Cost  per  10,000 
Miles. 

1004... 

42 
40 
48 

$0.25 
.25 
.25 

$2  15 

1005 

2  29 

1006.   . 
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The  Southern  Pacific  has  gathered  data  sliowing  the  saving  ni 
tire  attention  effected  on  consolidation  locomotives  in  mountain 
service.  The  average  mileage  per  change  of  tires  has  been 
increased  from  8,869  to  42,151,  the  cost  of  tire  attention  being 
thereby  decreased  79  per  cent.  The  miles  per  change  of  tender- 
truck  wheels  has  been  decreased  in  still  greater  proportion.  F''""' 
.3,517  before  the  adoption  of  lubrication  it  has  been  extended 
to"  18,837,  with  a  decrease  in  cost  of  tire  attention  of  81.45  pf 
cent. 

The  ei+ecl  on  wear  of  rails  has  been  no  less  marked.  \\  here 
rails  on  8-degree  and  ro-degree  curves  would  last  only  about 
eight  or  ten  months,  conservative  ligures  place  the  life  since 
ge'neral  application  of  flange  oilers  at  about  three  years. 

It  is  a  fact  that  any  device  not  directly  necessary  to  the 
operation  of  the  locomotive  must  perform  its  function  with 
very  noticeable  results  before  winning  the  approval  of  the  engi- 
neer. Flange  lubricators  on  the  Southern  Pacific  have  become 
a  necessary  part  of  the  locomotive  equipment  in  mountain  terri- 
tory. When  not  working  properly  engineers  comphiin  seriously 
untii  they  are  repaired.  Locomotives  ride  easier  and  smoother 
around  curves,  without  the  tendency  to  climb  the  rail  which 
is  evident  when  flanges  run  without  lubrication. 

On  the  \\'abash  Piltsburg  Terminal  Ry.  before  the  application 
of  lubricators  the  average  time  between  shopping  for  sb.arp 
flanges  was  eight  months.  A  ten-wheel  freight  engine,  working 
on  a  section  having  maximuni  curvature  of  11  degrees  28  nrn- 
utcs,  would  not  run  three  months  before  developing  flange  wear 
to  such  an  extent  that  tires  had  to  be  turned.  Since  applyjng 
the  lubricator  this  engine  working  on  the  same  section  of  the 
road  was  out  twentv  months  before  shopping,  when  tires  were 
turned  for  tread  wear.     Since  the  application  to  all  locomotives 


there  lias  been  no  occasion  to  turn  tires  for  flange  wear.  It 
has  stopped  almost  entirely  on  wheels  to  which  the  oil  is  deliv- 
ered, and  oiling  the  dri\ers  materially  decreases  the  wear  on  en- 
gine-truck wheel  flanges.  In  some  cases,  oil  has  been  applied  to 
the  trucks  where  wear  was  unusually  excessive.  Mallet  loco- 
motives showed  some  signs  of  cutting  the  front  flanges  on  the 
low-pressure  engine.  By  plugging  the  nozzles  leading  to  the 
back  drivers  on  this  engine  and  delivering  the  same  amount  of 
oil  that  was  previously  used  on  both  pairs  to  the  front  v.heels, 
the  cutting  has  been  reduced  and  it  has  been  found  that  the  other 
wheels  are  sufiiciently  oiled.  In  addition  to  the  direct  lienefit 
to  the  locomotive,  there  has  been  a  decrease  in  the  wear  of 
switch  points  and  rails  on  curves,  as  well  as  a  decrease  in  the 
number  of  derailments.  Flange  wear  has  also  been  reduced  on 
lender   truck    wheels. 

The  Atlanta,  Birminghain  &  .\tlantic  Ry.  has  obtained  as  high 
as  50,000  miles  out  of  locomotives  that  ran  only  13.000  to  T5.000 
miles  before  lubrication  was  adopted.  A  ten-wheel  locomotive, 
weighing  130,01)0  pounds  on  drivers,  in  making  18,598  miles, 
had  cut  the  front  flanges  very  badly.  Owing  to  the  rush  of 
work  it  was  netessaiy  to  keep  the  engine  in  service  if  possible. 
A  lubricator  was  applied  and  the  engine  again  placed  in  service. 
.After  making  34,495  additional  miles,  the  flanges  showed  no 
further  wear.  The  tires  were  shifted  and  the  engine  again 
put  into  service.  The  Elliott  system  is  in  use  on  this  railroad. 
The  cost  of  oil  has  been  about  3  cents  per  100  engine  miles. 

The  Norfolk  &:  Western  equipped  four  consolidation  loco- 
motives with  lubricators  and  compared  them  in  service  with 
three  others  of  the  same  type.  The  data  obtained  are  presented 
in  Table  VIT,  which  shows  for  each  engine  the  wheel  having 
maximum  wear,  the  wheel  having  ininimum  wear  and  the  av- 
erage for  all  wheels,  which  is  reduced  to  wear  per  io,oco  miles 
for  the  purpose  of  comparison.  The  average  wear  per  10,000 
miles  averaged  for  the  three  locomotives  without  lubricators 
is  slightly  less  than  the  same  quantity  shown  for  three  engines 
with    lubricators. 

A  service  test  of  a  yaril  engine  was  made  on  the  Kansas  City 
Terminal  R>.  The  yard  where  this  engine  worked  is  so  located 
that  the  front  and  back  flanges  on  the  left  side  of  the  engine 
became  worn  to  such  an  extent  that  the  engine  began  to  climb 
the  rail  after  being  in  service  about  three  months.  It  was  then 
necessary  to  change  tires.  The  engine,  equipped  with  a  flange 
oiler,  was  put  in  service  with  a  new  set  of  tires  and  remained 
in  service  under  these  conditions  over  a  period  of  thirteen 
months,  when  it  was  shopped  for  other  repairs.  The  flanges 
were  still  in  good  condition.  The  results  obtained  were  made 
possible  by  the  careful  attention  the  lubricator  is  reported  to 
liave    received    from    the    engineer. 

The  foregoing  instances  indicate  the  service  of  flange  lubri- 
cation under  some  of  the  w'orst  conditions  affecting  flange  wear 
reported  to  the  comiriittee.  Further  data  are  presented  in  Table 
VIII.  Opposite  the  initials  of  the  railroad  reporting  is  indi- 
cated the  lienefit  derived  from  flange  lubrication. 

Discussion. — In  view  of  the  very  excellent  paper  presented 
by  Mt.  Haig  it  would  appear  that  this  timely  subject  should 
have  been  accorded  a  more  general  discussion.  T.  O.  Sechrist 
(C.  N.  O.  &  T.  P.l  said  that  before  flange  lubricators  had 
been  introducea  on  his  road  the  average  mileage  before  tires 
had  to  be  ciranged  was  12,000,  but  it  is  now  possible  to  attain  as 
high  as  80,000  miles.  The  Chicago  lubricator  is  in  use  there, 
with  asphaltum  crude  oil  as  a  base,  in  connection  with  the 
lubricator. 

F.  F.  Gaines,  (Cent,  of  Ga.)  mentioned  that  he  is  gett'ng 
very  good  results  from  the  Ohio  lubricator,  also  using  crude 
asphaltum  j;s  a  base,  and  is  of  the  opinion  that  this  device  is 
the  best  for  the  purpose.  This  view  was  also  sh'-red  by  G.  A. 
Hancock  (St.  L.  &  S.  F.).  In  closing  his  paper.  .Mr.  Haig.  re- 
plying to  a  question  of  E.  W.  Pratt  (C.  &  N.  \V.)  in  regard 
to  the  application  of  flange  lubricators  to  trailing  wheels,  said 
that  none  such  had  been  applied  direct  as  yet  on  the  Santa  Fe, 
but  there  is  every  indication  that  the  flange  lubricator  lengthens 
the  life  of  the  trailer  wheels  by  spreading  oil  on  the  ball  of  the 
rail  The  effect  has  also  been  observed  under  the  tender,  and 
to  some  extent  on  the  wheels  of  il-.e  cars.  The  effect  of  slip- 
ping is  not  serious. 

SMOKE  PREVENTING  DEVICES  FOR  FIRING  UP  LOCO- 
MOTIVES AT  TERMINALS 


Committee :— R.  \\'.  Pratt.  Chairman :  J.  C.  Mengel,  R.  W.  Roll. 
J.   B.  Kilpatrick,  E.  F.  Jones. 

The  various  reports  and  the  experience  of  the  individual  mem- 
bers of  the  committee  would  lead  to  the  following  recommenda- 
tions : 
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TABI.K  VIII. 
Effect  of  Flange  Lubrication. 
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♦Tires  were  turned  for  tread  wear  before  lubricators  were 
fDala  apply  to  engines  in  pushei  service.     Incrra.sed  life 

BOILER  CONDITIONS  BEFORE  FIRING  UP. 

First. — The  best  results  are  obtained  by  filling  up  locomtive 
boilers  with  hot  water  previous  to  firing  up ;  the  temperature  re- 
ported varying  from  II0°  F.  to  over  200°  F.,  the  higher  being 
preferred  on  account  of  aiding  combustion  and  lessening  the  time 
required  to  raise  steam  in  the  boiler. 

Second. — Where  hot  water  is  not  available,  the  temperature  of 
water  in  the  boiler  may  be  raised  by  injecting  live  steam  below 
the  water  line;  but  on  account  of  the  loss  of  time,  the  heating  of 
the  water,  either  before  or  while  the  boiler  is  being  filled,  is  rec- 
ommended.   

INDLXED  DRAFT. 

Third. — Two  roads  reported  the  use  of  large  fans,  connected 
with  the  smoke  jack  above  the  roundhouse  roof,  as  a  means  for 
producing  draft.  One  of  these  roads  advises  that  this  device  was 
used  and  tested  for  a  considerable  length  of  time,  but  was  found 
unsatisfactory  and  abandoned.  The  other  road  is  still  experi- 
menting along  tliis  plan  in  connection  with  a  "smoke-washer," 
and  is  not  yet  ready  to  report  upon  its  results  except  as  to  its 
difficulty  in  the  maintenance  of  the  plant — the  metal  parts  having 
been  eaten  out  several  times   during  the  year's  experiments. 

All  other  roads  report  the  use  of  a  roundhouse  steam  blower 
and   the  locomotive  blower  used   exclusively. 

METHODS    OF   FIRING    fP. 

Fourth. — From  the  reports  it  would  appear  that  almost  every 
combination  of  wood,  fuel  oil,  shavings,  cobs,  coke  and  bituminous 
coal  had  been  used,  with  more  serious  objections  to  some  than 
others.  Several  roads  reported  extensive  trials  of  coke,  but  its 
use  has  been  almost  entirely  abandoned  because  the  ashes  and 
gases  emitted  from  the  smoke  jacks  are  much  more  objection- 
able than  s.iioke  when  roundhouses  are  located  near  viaducts 
or  high  buildings:  furthermore,  it  is  almost  impossible  for  em- 
ployees to  work  in  the  roundhouse  when  engines  have  to  be 
moved  from  under  the  smoke  jacks  to  do  necessary  work,  and 
also  the  cost  of  coke  is  greatly  in  excess  of  other  fuels  in  most 
sections   of    this   country. 

^Vhile  the  smoke  from  wood  varies  considerably  in  accordance 
with  the  size,  quality  and  amount  used,  still  it  is  more  generally 
employed  for  kindling  fires  than  any  other  fuel  where  the  greatest 
eft'ort  is  being  made  to  prevent  smoke  at  such  times. 
.\PPLV  bituminous  coal  cvrf.fully. 

Fifth. — The  plan  of  raising  steam  to  nearly  working  pressure 
by  means  of  wood  or  coke  alone  has  been  tried  by  many  roads, 
but  abandoned  when  it  was  found  that  the  same  results  could  be 
obtained  by  adding  bituminous  coal  carefully  to  the  wood  fire 
after  the  temperature  in  the  fire-box  had  been  somewhat  raised. 


applied, 
partly  <hir  Id  <ii)<tribiiti<irt'of  weir  produced  by  turning  the  oiiginps. 

Sixth. — In  general  the  conclusion  is,  that  although  there  are 
many  devices  for  reducing  the  amount  of  smoke  from  locomo- 
tives after  steam  is  raised  and  engines  are  working,  and  while 
it  is  possible  by  great  care  and  attention  on  the  part  of  the  round- 
house force  to  reduce  the  amount  of  smoke  emitted  during  this 
period;  at  the  same  time  we  find  no  practical  w-ay  to  entirely 
eliminate  all  smoke  while  firing  up  locomotives  at  terminals. 

Discussion. — This  subject  proved  to  be  of  much  interest.  It 
was  brought  out  that  the  smoke  prevention  ordinances  are 
now  becoming  quite  general,  and  in  many  quarters  may  be 
designated  as  unduly  severe.  It  was  fully  brought  out  in  this 
discussion  that  although  objectionable  in  many  ways,  wood  is 
about  the  only  material  which  can  be  employed  for  firing-up 
to  reduce  the  emission  of  smoke  to  a  minimum.  W.  E.  A. 
Henry  (Penn.),  J.  W.  Fogg  (B.  &  O.),  R.  D.  Smith  (B.  &  A.), 
C.  E.  Chambers  ( C.  of  N  J.),  recommended  this  practice  and 
are  using  it.  The  replies  of  the  committee  in  general  indicated 
where  wood  was  rather  scarce,  the  use  of  old  ties,  and  es- 
pecially scrap  car  wood  was  in  particular   favor. 

R.  D.  Smith  mentioned  that  the  installation  of  hot  water 
washout  and  filling  systems  at  the  important  terminals  of  his 
road  has  considerably  lessened  black  smoke  due  to  the  shorten- 
ing of  the  process  of  firing-up.  He  believed,  as  did  several 
other  speakers,  that  careful  supervision  o'.er  the  operation  and 
intelligent  handling  is  of  material  assistance  toward  the  end 
desired. 

T.  H.  Curtis  CL.  &  X.")  commented  en  the  failure  of  a 
smoke  washing  device  which  had  been  recommended  by  the 
smoke  department  of  Louisville  and  installed  in  a  roundhouse 
on  that  line.  This  device  consisted  of  a  duct  connecting  the 
smokejacks  to  a  fan,  and  from  there  to  a  large  tube,  :nto  which 
was  injected  a  spray  of  water,  and  the  w-ashing  of  the  smoke 
precipitated  the  carbon,  making  the  smoke  much  less  objection- 
able. It  proved  impossible  to  maintain  ihe  device  due  to  the 
combination  of  gases,  and  moisture,  and  it  was  abandoned. 

E.  W.  Pratt  (C.  &:  N.  W.).  in  connection  with  smoke  wash- 
ing, mentioned  that  experiments  are  sti!l  under  way  in  that 
direction,  but  added  that   in   order  to  reduce  the  concentration 
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of  ihe  sulphuric  acid  in  the  water  that  is  used  to  wash  the  smoke 
it  requires  about  half  a  million  gallons  per  day,  which  at  seven 
cents  a  thousand  gallons  represents  about  $35  per  day  for 
water. 

REPORT  OF  COMMITTEE  ON  BEST  CONSTRUCTION 
OF  LOCOMOTIVE  FRAMES 


Committee :— H.  T.  Bentley,  Chairman ;  F.  J.  Cole,  L.  H.  Fry, 
G.  S.  Edmonds,  E.  D.  Bronner. 

The  committee,  called  upon  to  make  a  report  on  Locomotive 
F'rame  Construction,  has  given  the  subject  very  earnest  con- 
sideration, and  the  members  who  responded  so  fully  to  the 
numerous  questions  asked  furnished  valuable  data  for  the 
committee  to  work  from.  At  the  convention  in  1904  this  sub- 
ject was  very  ably  nandled  by  a  strong  committee,  and  not- 
withstanding the  great  increase  in  size  of  locomotives,  the  com- 
mittee's recommendations  still  hold  good  and  the  frames  still 
break. 

Cast  steel,  made  to  a  rational  specification,  careful  foundry 
manipulation,  adequate  and  suitable  annealing,  was  spoken  of 
as  one  of  the  remedies  for  frame  breakages  at  that  time,  and 
it  still  is  the  favorite  material,  if  properly  designed,  made  and 
annealed.  The  clip  binder  was  then,  and  is  now,  more  used 
than  probably  any  other  type,  the  bolt  and  thimble  style  having 
been  discarded  in  modern  practice  owing  to  stretch  of  bolts. 

The  specifications  suggested  by  the  Committtee  of  Steel-cast- 
ing Manufacturers,  and  submitted  to  the  Association  in  1904,  are 
as   follows : 

Material :  1  .28  carbon. 

...              ,        ,,       ^     1  .05  phosphorus. 

Acid   open-hearth    steel ^ ^^  ln\pLr. 

J  .60  manganese. 
Frames  will  be  rejected  that  show: 
Less  than   .20  or  over  .35   carbon. 
Over  .06  phosphorus. 
Over  .06  sulphur. 
Over  .70  manganese. 
Tensile  strength  per  square  inch,  not  less  than  55,000  pounds. 
Elongation  in  2  inches,  not  less  than  15  per  cent. 
All  frames  to  be  annealed. 

After  seven  years  it  would  be  interesting  to  learn  from  the 
members  if  these  specifications  are  entirely  satisfactory,  or,  if 
not,  what  changes  should  be  made  to  make  them  so.  While 
the  breakage  of  a  frame  is  a  serious  handicap,  especially  during 
busy  seasons,  yet  the  work  of  repairing  has  been  simplified  so 
that  it  is  now  possible  to  weld  them  in  place  with  thirinit,  oil. 
etc.,  and  what  used  to  be  a  two  weeks'  job,  when  all  wheels 
had  to  be  removed  and  frame  taken  to  blacksmith  shop,  can 
now  be  repaired  in  place  by  dropping  one  pair  of  wheels  and 
using  oil,  etc.,  and  engine  returned  to  service  in  a  few  days. 

CONCLUSIONS   AND  ItECOMMENDATIONS. 

1.  That  frame  breakage  is  even  more  general  and  serious 
than  we  were  at  first  led  to  believe,  very  few  roads  being  free 
from  this  trouble.  The  longer  the  wheel  base  of  engine,  ordi- 
narily, in  combination  with  a  roadbed  having  comparatively 
short  curves,  and  with  frames  poorly  designed  or  of  inferior 
metal,  or  engines  not  properly  kept  up,  the  greater  the  trouble 
will  be  with  frames  breaking.  This  latter  factor  may  not  be 
reflected  until  after  the  engine  has  been  put  in  good  condition, 
and  then  a  frame  may  finally  break  as  a  result  of  the  previous 
poor  condition  of  the  engine. 

2.  We  believe  that  with  frames  properly  designed,  if  made 
of  a  good  quality  of  cast  steel,  thorou,ghIy  annealed,  with  suit- 
able cross  bracing  and  engines  kept  up  in  reasonably  good  shape, 
breakage    will   practically   be   overcome. 

3.  That  a  cast-steel,  one-piece  frame,  properly  designed,  of 
good  material  and  thoroughly  annealed,  is  better  than  a  wrought- 
iron  frame,  because  of  the  difficulty  in  welding  up  the  large 
section  in  a  perfectly  satisfactory  manner,  and  also  because,  in 
a  casting,  bosses,  lugs,  etc.,  can  be  added  without  the  necessity 
of  bolts  and  studs. 

4.  That  a  bar  frame  is  better  than  a  plate  frame,  this  being 
the  opinion  of  people  who  have  used  both ;  the  plate  frame 
causing  about  as  much  trouble  with  breakage  in  Europe  as  bar 
frames   do  in  this  country. 

5.  The  strap  binder  appears  to  be  the  favorite  form  of  tying 
frame  jaws  together,  although  the  cast-steel  box  binder,  with 
adjustable  wedges,  has  a  number  of  friends,  on  account  of  its 
simplicity  and  ease  with  which  it  can  be  handled.  The  toes  at 
base  of  jaws  should  be  of  sufficient  depth  and  size  to  give  plenty 
of  metal  to  anchor  to,  whichever  binder  is  used. 

6.  Cases  have  been  reported  where  frame  breakage  was  di- 
rectly traceable  to  expansion  of  boiler  not  being  properly  taken 
care  of  by  the  use  of  sliding  shoes:  these  shoes,  if  too  tightly 
fitted  or  cramped  in  boltin.g,  or  if  not  lubricated,  may  prove  un- 
satisfactory Supporting  boiler  by  means  of  vertical  plates,  if 
of   sufficient   strength,   provides   a   satisfactory   means   of   taking 


care    of    e.xpansion    without    imposing    undue    strains    upon    the 
frames. 

7.  We  would  recommend  to  steel  manufacturers  the  neces- 
sity of  making  a  study  of  locomotive-frame  casting,  and  the 
proper  annealing  of  same,  as  a  number  of  roads  are  using 
wrought  iron,  but  would  prefer  steel  if  they  could  secure  re- 
liable castings. 

8.  As  a  general  proposition,  frame  breakage  does  not  ordi- 
narily occur  until  engine  has  been  in  service  two  years  or  more, 
the  older  the  engine  the  greater  the  trouble ;  we  have  come 
across  cases,  however,  where  they  have  broken  earlier  than  this 
on  account  of  flaws,  poor  welds,  or  other  defects. 

ABSTRACT    OF    REPLIES    TO    QUESTIONS. 

The  breakage  of  locomotive  frames  appears  to  be  very  gen- 
eral, from  the  nature  of  replies  received,  as  twenty-four  rep- 
resentative roads  out  of  twenty-five  stated  that  they  were  hav- 
ing trouble  in  this  direction ;  one  road,  with  only  fifty-nine  en- 
gines, reported  no  trouble,"  anotner  says,  having  some  trouble, 
but  nothing  serious,  while  a  third  replies  that,  with  cast-steel 
frames,  considerable  difficulty  is  expenencea.  The  absence  of 
frame  breakage  reported  by  the  Trinity  &  Brazos  Valley  Rail- 
way Co.,  having  fifty-nine  engines,  led  us  to  write  Mr.  Sea- 
brook,  the  superintendent  of  motive  power,  and  ask  if  he  could 
explain  why  he  was  having  no  trouble,  and  also  to  give  us  the 
maximum  curvature  on  the  road,  and  will  quote  part  of  his 
reply : 

"We  attribute  our  success  in  preventing  frame  breakage  to 
roundhouse  attention.  The  engines  are  entirely  looked  after 
by  the  roundhouse  force.  Engineers  are  not  held  responsible 
for  the  inspection  of  engines  underneath.  When  an  engine 
arrives  at  the  roundhouse,  the  inspector  makes  a  very  thorough 
inspection,  and  every  bolt  that  shows  any  indication  of  work- 
ing is  immediately  removed,  the  holes  reamed  out  and  a  new 
bolt  applied.  Whenever  it  is  possible,  our  practice  is  to  equip 
each  bolt  with  two  nuts.  This  engine  inspector  also  looks  after 
the  setting  of  wedges  and  keying  up  the  rods,  reporting  the 
work  that  is  necessary  to  the  roundhouse  foreman,  who  assigns 
the  men  to  make  the  repairs,  ihe  age  of  engines  runs  from 
four  to  twenty-five  years;  the  worst  curve  on  road  is  9  degrees 
30  minutes." 

In  trying  to  analyze  the  cause  of  frames  breaking,  had  to 
look  to  the  methods  that  were  being  adopted  to  prevent  break- 
age, and  found  the  difficulty  was  being  solved  in  a  number  of 
ways.  The  binder  and  bolt  appear  to  be  responsible  (when  not 
kept  tight)  for  considerable  trouble ;  some  roads  report  that 
they  watch  this  very  closely.  Another  road  is  applying  new 
and  heavier  section  to  frames  that  are  breaking.  Reinforcing 
frames  and  lengthening  splices  is  reported  as  being  helpful. 

Where  wedges  are  not  kept  properly  in  place  there  wilT  be 
more  liability  to  frame  breakages  than  where  they  are  kept 
snug.  Splices  working  will  cause  strains  to  be  thrown  on  other 
parts  of  frame,  and  probably  cause  breakages.  Extending  the 
short  top-splice  back  over  the  front-pedestal  jaw  has  relieved 
some  roads  of  trouble.  The  adoption  of  the  Walschaerts,  or 
other  outside  gear,  has  probably  done  more  to  overcome  trouble 
than  anything  else,  on  account  of  allowing  additional  bracing 
and  stronger  frames.  Some  roads  have  increased  the  thickness 
of  metal  in  both  rails  of  frames  and  have  applied  heavier  cross 
braces.  One  reply  indicated  that  the  movement  of  driving 
boxes  so  that  top  of  box  would  strike  the  frame  was  a  bad 
thing  for  the  frame,  and  incidentally  would  think  it  a  bad 
thing  for  the  engine  crew.  Revised  valve  setting,  so  as  to  re- 
duce compression,  is  reported  to  be  helpful.  It  is  stated  that 
applying  hammcred-iron  sections  has  also  overcome  the  diffi- 
culty. 

In  trying  to  find  how  long  a  frame  might  run  before  break 
age,  we  received  a  number  of  replies  to  our  question :  "Have 
you  any  data  as  to  age  of  frame  at  time  of  breakage?"  and 
found  that  few  breakages  occurred  in  less  than  two  years  from 
date  engine  was  built,  but  after  that  the  breakages  became  more 
frequent  as  age  increased;  cast-steel  frames  appear  to  be  more 
unreliable  than  forged  frames,  some  of  the  latter  running  from 
four   to  eight  years  before  giving  trouble. 

On  some  roads  the  change  of  valve  gear  from  inside  to  out- 
side, when  accompanied  by  suitable  cross  bracing,  has  apparently 
overcome  the  difficulty,  but  in  otiier  cases  it  has  been  aggra- 
vated. It  is  our  judgment  that  the  larger  and  heavier  the  power, 
especially  on  crooked  roads,  the  more  liability  there  is  to  break- 
age. 

We  were  anxious  to  find  out  if  any  particular  type  or  class 
of  engine  was  causing  more  trouble  than  others,  but  from  the 
replies  received  would  be  led  to  believe  that  all  of  the  heavier 
power  is  more  liable  to  breakage  than  the  lighter  engines,  which 
would  seem  to  indicate  that  the  strength  of  frame  has  not  in- 
creased in  the  same  ratio  as  the  power  of  the  engine.  The 
Atlantic,  Pacific,  Mogul  and  Consolidated  types  seem  to  be 
giving  lots  of  trouble  on  the  different  roads,  and  engines  with 
inside  valve  gear  appear  to  be  more  troublesome  than  with  out- 
side gear;  this  being  probably  due  to  their  age  and  the  larger 
number    in    service.      Cast    steel    and    wrought    iron    are    about 
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equally  used  fur  frames,  the  former  breaking  due  to  poor  cast- 
uigs,  defects,  slirinkaRes,  etc.,  while  the  greatest  dilliculty  with 
the  latter  is  in  getting  sound  welds. 

1  o  show  the  e.Ntent  that  frame  breakages  occur :  one  road  in 
the  United  States  had  tliirty-nine  per  cent,  of  the  total  number 
of  engines  passing  tlirough  the  shops  witli  frames  broken,  so 
they  had  to  be  welded — those,  of  course,  being  bar  frames — 
whereas  one  Knglish  road  with  1,545  engines,  having  slab  frames, 
had  over  ten  per  cent,  of  this  munber  broken ;  but  it  was  stated 
that  frames  could  now  be  welded  with  oxy-acetylene  in  two  or 
three  days,  whereas  before  it  used  to  take  them  several  months 
to  make   repairs. 

It  is  slated  on  excellent  authority  that  cast  steel  does  not 
have  as  great  life  as  wrought  iron  in  locomotive  frames.  On 
one  road  the  breakages  were  tabulated,  and  show  that  of  a  cer- 
tain number  of  engines  the  life  of  the  wrought-iron  frame  aver- 
aged 5.9  years,  as  compared  with  5.5  years  for  cast  steel,  and 
that,  on  account  of  the  great  ditficulty  in  getting  homogeneous 
metal,  uniformly  annealed,  wrought  iron  was  preferred.  Frame 
splices,  as  a  general  proposition,  give  lots  of  trouble,  account 
of  working,  and  several  roads  are  now  using  a  front- frame  sec- 
tion which  is  welded  on  to  the  center  of  tront  jaw  after  the 
old  part  with  splice  has  been  cut  of?. 

One  of  the  members,  replying  to  tlie  question,  "Do  you  have 
more  frames  break  with  inside  than  with  outside  valve  gear?" 
was  fortunately  able  to  give  us  some  very  interesting  data  on 
a  large  number  of  Consolidation  locomotives,  all  built  about 
the  same  time ;  of  228  with  inside  or  Stephenson  gear,  16  per 
cent,  gave  trouble  in  one  year  (November,  1909,  to  November, 
1910),  wdiereas,  with  the  Walschaert  gear,  of  172  passing 
through  shops  in  same  period,  18  per  cent,  of  them  had  to  have 
frames  welded,  and  it  is  probable  that  the  design  was  respon- 
sible for  this  condition,  as  we  understand,  since  then,  the  sec- 
tions have  been  increased  beyond  the  amount  that  is  generally 
recommended  by  the   locomotive  builders. 

We  find  that  a  number  of  roads  are  using  vanadium-steel 
frames  experimentally,  but  on  account  of  the  short  time  they 
have  been  in  service  it  is  not  possible  to  state  positively  results 
obtained.  One  road  reports  a  vanadium-steel  frame  broken  after 
being  in  service  eighteen  months,  and  another  in  four  months, 
while  another  states  that  two  vanadium-steel  frames  broke  in 
four  months. 

•  On  account  of  more  engines  with  inside  than  with  outside 
valve  gears,  and  because  of  their  greater  age,  it  is  only  fair  to 
assume  that  the  breakage  would  be  greater  on  the  engines 
equipped   with  the   Stephenson  gear. 

The  question  of  cross  bracing  has  been  given  considerable 
thought  by  your  committee,  and  it  was  found  that  it  was  pos- 
sible, perhaps,  to  have  the  frame  so  rigidly  braced  that  trouble 
would  occur,  but  that  where  a  bracing  was  used  that  permitted 
a  small  amount  of  flexibility,  it  was  better  for  the  engine,  as 
a  whole,  and  the  frames  in  particular.  It  is  recommended  in 
cross  bracing,  that  ties  be  fastened  full  length  of  pedestal  jaw, 
vertically  on  rear  pedestal,  of  each  driving  wheel,  or  as  close 
an  equivalent  to  this  design  as  governing  conditions  will  per- 
mit. The  thickness  of  bosses  on  cast-steel  cross-tie  braces  are 
to  be  not  less  than  I'A,  preferably  2  times,  diameter  of  bolt  used 
in  fastening.  All  bolts,  where  possible,  to  have  heads  next  to 
castings,   to  insure   full  bearing  on  bolt. 

Diameter  of  bolt  at  thread  =  nearest  J.-^-inch  to 
Width  of  Frame. 


Wliere  size  of  bolt  comes  in  even  sixteenths,  the  smaller  di- 
ameter will  be  used.     Body  of  bolt  to  be   1-16  inch  larger. 

As  outside  gears,  with  inside  cross  bracing,  have  been  in  use 
a  comparatively  short  time,  it  is  a  difficult  matter  to  say  just 
what  effect  the  cross  bracing  has  had  on  frame  breakage,  but 
replies  received  in  answer  to  our  question  No.  12  would  seem 
to  indicate  that  it  is  beneficial,  and  your  commitee  believe  it 
advisable,  but  are  not  yet  prepared  to  say  what  design  is  best 
suited  for  all  classes  of  power.  The  four-cylinder,  balanced 
locomotive,  we  believe,  will  be  less  liable  to  frame  breakage, 
because  of  more  uniform  turning  movement  than  a  two-cylin- 
der engine,  but  have  not  been  able  to  get  sufficient  data  to  con- 
firm this  theory.  The  fact  that  all  these  engines  are  compara- 
tively new  makes  it  difficult  to  get  much  information  about  them. 

It  is  our  recommendation  that  a  one-piece  frame  be  used  on 
all  engines  with  piston  valves,  preferably  with  cast-steel  filling 
between  cylinders  and  bumpers,  but  on  slide-valve  engines  it  is 
usually  necessary  to  resort  to  a  two-piece  frame,  because  of 
lack  of  strength  at  cylinders.  For  engines  having  trailing  trucks, 
a  slab,  spliced  to  main  frame  at  rear  of  back  drivers,  is  gen- 
erally used,  and  apparently  with  satisfactory  results.  With  cast 
steel,  a  design  can  often  be  used  that  would  be  impossible  in 
wrought  iron.  Some  of  the  trouble  experienced  with  cast-steel 
frames  has  been  due  to  the  attempt  to  make  them  exactly  the 
same  as  if  of  wrought  iron,  instead  of  taking  advantage  of  the 
greater  possibilities  of  designing  and  making  a  satisfactory 
frame  where  cast  steel  is  used.  We  have  endeavored  to  get 
some  comparative  costs  of  cas^-steel  and   wrought-iron   frames. 


but  find  it  very  difficult  to  do  so.  Some  designs  of  frames, 
suth  as  those  having  ribs  of  different  thicknesses,  or  pedestal 
fits  of  increased  width,  would  be  almost  impossible  to  make  of 
wrought  iroii.  Very  heavy  frames  over  5  inclies  in  width  are 
extremely  difficult  to  make  satisfactorily  of  liammered  iron, 
and  for  these  reasons  cast  steel  appears  to  be  the  only  suitable 
material. 

KII.KS    FOR    PKUl'UKTlONlNC    1.010M0T1VK    FRAMES. 

Would  suggest  thai,  wherever  possible,  the  specifications  rec- 
ommended by  the  .'\mcrican  Society  for  Testing  Materials  be 
used,  as  a  casting  better  suited  to  llic  requirements  will  be  fur- 
nished. We  believe,  however,  that  as  an  additional  safeguard,  it 
would  be  better  to  specify  how  frame  castings  should  be  an- 
ne.-ded,  and  would  recommend  the  following : 

Steel-frame  castings  to  be  annealed  must  he  heated  uniformly 
to  850°  C.  (1,560°  F.).  The  heat  must  be  applied  slowly,  so  that 
all  castings  in  all  parts  of  the  furnace  are  approximately  the 
same  temperature.  As  soon  as  the  castings  have  reached  the  re- 
quired temperature  the  furnace  may  be  opened. 

A  careful  investigation  of  this  matter  shows  that  the  stresses 
locomotive  frames  are  subjected  to  are  very  complex,  and  that 
it  is  impossible  to  fully  analyze  them  in  an  entirely  satisfactory 
manner.  The  methods  of  proportioning,  therefore,  consist  in 
using  a  low-fiber  stress,  derived  from  the  known  forces,  which 
gives  relatively  higher  factors  of  safety  than  are  customary  in 
the  design  of  simpler  and  more  easily  calculated  structures.  If 
the  stresses  in  locomotive  frames  were  produced  only  by  the 
internal  force  of  the  engine  itself,  for  example,  as  in  the  case 
of  a  stationary  engine,  without  reference  to  movement  on  the 
track,  the  problem  would  be  a  comparatively  simple  one.  It  is 
altogether  probable,  then,  that  the  fiber  stress  of  the  frames 
under  these  conditons  could  be  so  accurately  predetermined  that 
no  breakages  would  occur,  if  at  all  reasonable  skill  and  fore- 
thought  were   exercised   in    their    design. 

This  simple  proposition  for  the  stationary  engine  is  compli- 
cated for  the  locomotive  by  the  conditions  under  which  it  is 
operated.  It  has  to  run  on  all  sorts  and  conditions  of  tracks, 
involving  frequently  great  variations  in  horizontal  and  vertical 
alignment,  excessive  curvature,  irregularities  due  to  frogs, 
switches,  etc.  The  stresses  are  influenced  very  materially  by 
the  speed  at  which  the  locomotive  may  run,  both  on  straight 
and  curved  portions,  involving  vertical  and  lateral  movements, 
the  first  usually  due  to  irregularities  of  the  track  and  the  second 
to  the  centrifugal  forces  in  rounding  curves  or  to  the  swaying 
and  lurching  of  the  engine.  Because  of  the  complex  nature  of 
the  stresses,  it  is  therefore  impossible  to  satisfactorily  account 
for  all  of  them,  and  it  is  necessary  to  make  the  factor  of  safety, 
derived  from  the  known  stresses,  correspondingly  high  in  order 
to  take  care  of  the  unknown  stresses. 

In  building  locomotives,  it  is  customary  to  proportion  frames 
in  terms  of  the  cylinder  thrust;  that  is,  the  area  of  one  cylinder 
in  square  inches  multiplied  by  the  boiler  pressure.  The  resulting 
figure  is  taken  for  the  basis,  and  this  divided  by  certain  con- 
stants for  different  portions  of  the  frame  produces  frame  sec- 
tions proportional  to  the  size  and  power  of  the  locomotive. 
Because  of  the  simplicity  and  the  ease  with  which  proportions 
like  these  can  be  obtained,  and  on  account  of  tlie  extremely 
large  unknown  stress  which  cannot  be  satisfactorily  accounted 
for,  the  difference  caused  by  the  center  of  cylinders  and  the 
centers  of  frames  are  not  usually  considered.  Assuming  cylinder 
and  frame  centers  of  86  and  46  inches,  respectively,  then  these 
figures  would  be  increased  60  per  cent,  by  taking  into  account 
the  increased  moments  derived  from  the  local  dimensions  given, 
but  the  increase  is  disregarded  because  it  is  nearly  proportional 
in  all  engines  and  taken  care  of  in  the  low  constants. 

The  following  approximate  rules  will  produce  sections  for 
bar  frames,  either  in  wrought  iron  or  cast  steel,  suitable  for 
modern  locomotives : 

.T  T  T 

A  = B  = C  = 


2,500  to  2,700 


3,000  to  3,200 
T 


4,300  to  4,500 


D 


1,600  to  1,800 
T^Piston  thrust  (area  of  cylinder  multiplied  by  boiler  pressure). 
A=Square  inches  of  sectional  area  of  frame,  top  of  pedestals. 
B=:Square  inches  of  sectional  area  of  frame,  top  rail  between 

pedestals. 
C=Square  inches  of  sectional  area  of  frame,  lower  rail  between 

pedestals. 
D^Square    inches   of    sectional    area    of    frame,    integral    single 

rail  at  back  cylinder-keying  lug. 
The  width  of  frames  is  usually  made  in  proportion  to  the 
weight  and  power  of  the  engine.  Frames  of  6  inches  are  not 
uncommonly  used  for  very  heavy  engines.  Most  of  the  im- 
portant bolts  in  a  frame  are  vertical.  Therefore  it  is  often 
advisable  to  increase  the  width  rather  than  make  up  the  section 
entirely  in  depth,  because  the  section  is  not  cut  away  so  much 
when  large  bolts  are  used,  and  for  that  reason,  where  if^  or 
I'A  inch  bolts  are  used,  frames  of  greater  width  can  be  more 
economically  employed  than   the   narrower   sections. 
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The  above  rules  produce  frames  of  slightly  larger  section  than 
were  customary  a  few  years  ago.  It  is  interesting  to  note  that 
a  railroad  which  has  been  troubled  with  e.Kcessive  frame  break- 
age in  older  engines  of  light  frame  sections,  has  in  recent  years 
gone  to  sections  almost  equal  to  those  given  by  the  above  rules, 
and  in  some  cases  has  exceeded  the  weight  and  section  pro- 
duced by  such  rules.  It  is  also  significant  that,  irrespective  of 
transverse  bracing  or  any  refined  methods  of  construction,  there 
is  a  minimum  amount  of  metal  which  can  be  safely  used  in  the 
sections  of  locomotive  frames  that  cannot  be  reduced  without 
incurring  the  risk  of  breakages  sooner  or  later,  when  con- 
structed of  materials  ordinarily  available   for  this  purpose. 

Frame  breakages  do  not  usually  occur  for  some  time  after  the 
locomotives  are  placed  in  service,  and  in  a  general  way  it  may 
be  stated  that  many  breakages  do  not  occur  until  the  engmes 
have  been  in  service  for  at  least  two  years.  Probably  three  or 
tour  years  is  the  time  when  the  greater  number  of  fractures 
commence  to  occur,  and  from  that  time  on  in  increasing  num- 
bers. The  above  is  only  true  in  cases  where  there  are  no  pro- 
nounced local  defects,  such  as  poor  welds,  shrmkage,  or  porous 
places  in  steel  castings.  Where  local  defects  exist,  the  break- 
ages are  apt  to  occur  in  a  very  much  shorter  period  of  time, 
and  a  number  of  instances  could  be  given  showing  that  such 
fractures  occur  in  from  three  to  six  months  or  even  shorter 
tmie  of  service. 

PLATE    FRAMES. 

A  direct  comparison  cannot  be  made  between  similar  con- 
struction in  service  here  and  abroad,  because  plate  frames  are 
used  almost  entirely  in  Europe;  therefore,  when  frame  con- 
struction in  the  United  States  is  compared  with  European  frame 
construction  it  must  necessarily  take  the  form  of  judging  the 
relative  merits  of  the  plate  and  bar  frame  construction.  A  more 
or  less  vague  impression  appears  to  exist  in  this  country  that 
plate  frames  are  freer  from  breakage  than  bar  frames;  and  that 
although  plate-frame  construction  is  not  suitable  for  American 
engines  for  various  reasons,  provided  satistactory  designs  for 
heavy  locomotives  could  be  made,  that  foreign  railways  are  not 
troubled  by  frame  breakages  to  the  extent  that  we  are  accus- 
tomed to  in  this  country. 

Plate  frames  are  more  readily  repaired  than  bar  construction, 
with  the  possible  exception  of  thermit  welds,  because  a  plate  on 
one  or  both  sides  can  be  bolted  or  riveted  which  will  usually 
satisfactorily  reinforce  the  broken  section.  On  account  of  their 
relatively  thin  sections,  plate  frames  in  some  instances  are  also 
repaired  by  means  of  oxy-acetylene  blow-pipe  welds.  Because 
of  the  greater  weight  and  power  of  American  engines,  it  does 
not  appear  practicable  to  make  a  satisfactory  design  of  plate 
frame  which  will  provide  the  necessary  bearing  surface  for 
driving  boxes.  This  bearing  surface  is  obtained  by  fitting  and 
riveting  on  cast-steel  horn  blocks  or  pedestals,  in  which  the 
number  of  rivets  is  such  as  to  reduce  the  bearing  pressure  on 
the  rivets  to  safe  limits  so  there  will  be  but  little  probability 
of  their  working  loose;  the  idea  being,  that  while  their  use  is 
satisfactory  for  lighter  engines,  yet  for  the  greater  piston 
thrusts  required  on  American  engines  it  would  be  difficult  to 
make  a  design  in  which  the  various  parts  could  be  riveted  onto 
the  plates  in  such  a  secure  manner  that  the  annoyance  from 
loose  bolts  and  rivets  would  not  be  much  greater  than  with  the 
present  bar-frame  construction. 

The  general  tendency  in  the  design  of  railroad  rolling-stock 
is  toward  simplicity  and  the  elimination  of  bolted  parts,  making 
or  casting  pieces  together  and  working  away  as  much  as  possible 
from  built-up  construction.  From  this  point  of  view  there  does 
not  seem  to  be  much  to  be  gained  in  the  plate-frame  construc- 
tion, although  such  frames  are  made  from  one  piece  extending 
from  the  front  to  the  rear  of  the  engine,  yet  the  pedestal  horn 
blocks,  spring  fastenings  and  a  number  of  other  attachments 
are  either  bolted  or  riveted  on.  Compared  with  the  bar  frame, 
which  is  used  exclusively  in  the  United  States  at  present,  plate 
frames  are  essentially  a  built-up  construction,  and  in  the  erecting 
of  an  engine  using  such  frames  the  alignment  is  much  more 
difficult,  involving  more  care  and  time,  so  that  the  erection  of 
an  engine  is  a  longer  process  than  when  bar  frames  are  used. 
This  and  other  causes  render  plate-frame  construction  undesir- 
able, in  our  opinion,  as  a  possible  substitute  for  bar  frames. 
Furthermore,  it  is  a  fact  that  the  one-piece,  integral-bar  frame 
construction,  when  made  of  suitable  material,  is  as  free,  if  not 
freer,  from  defects  or  breakages  than  plate  frames. 

From  personal  observation  of  a  great  many  locomotives  in  the 
principal  European  countries  and  from  reports  obtained  from 
railroad  men  abroad,  the  facts  seem  to  be  that  plate  frames 
often  break,  especially  on  the  older  classes  of  engines,  and  that 
unless  made  exceptionally  heavy  above  the  pedestal  they  may  be 
expected  to  show  partial  or  complete  fractures  after  a  certain 
period  of  service.  One  English  railroad  reports  that  the  fre- 
quency of  broken  plate  frames  may  be  judged  by  the  fact  that 
three  hundred  fractures  have  been  repaired  within  the  last  two 
years.  Taking  into  consideration  the  number  of  locomotives  in 
use  on  that  road,  the  average  is  almost  exactly  ten  per  cent, 
of  breakages  per  year. 

One  method  of  computing  the  maximum  stress  in  plate  frames 


is  by  supposing  that  the  engine  is  being  wheeled  and  that  it  is 
lifted  by  cranes  from  each  end  with  the  pedestal  binders  re- 
moved. The  weakest  part,  therefore,  is  immediately  over  the 
middle  pedestals.  The  frames  are  treated  as  a  beam  supported 
at  each  end  and  the  load  distributed.  The  resistance  of  doubt- 
ful sections  is  computed  and  the  depth  of  plate  increased  until 
a  factor  of  safety  of  between  three  and  four  is  obtained. 
Another  method  is  to  take  the  greatest  piston  thrust  and  propor- 
tion the  frame  so  that  the  greatest  fiber  stress  resulting  does  not 
exceed  i,ooo  kg.  per  square  centimeter  (14,220  pounds  per 
square  inch).  In  calculating  this  stress,  the  leverage  caused 
by  the  distance  of  center  of  cylinder  from  center  of  axle 
bearing  on  the  opposite  side,  the  distance  of  bearings  on  main 
axle,  as  well  as  the  leverage  caused  by  the  gap  itself,  rnust  be 
considered.  One  of  the  disadvantages  of  plate  frarnes  is  that 
they  cannot  easily  be  made  as  accurate  nor  can  the  alignment  of 
the  working  parts  be  so  easily  accomplished  as  with  bar  frames, 
where  all  fitting  suriaces  are  machined.  The  access  to  parts 
under  the  engine  is  not  so  good  with  plate  as  with  bar  frames. 
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X  INDICATES  BROKEN    FRONT    FFfAME 
O  ,,  ..  MAIN 

It  may  be  interesting  to  give  extracts  from  an  article  written 
by  Mr.  I.  Valenziani,  of  the  Italian  State  Railways,  published 
in  ringegneria  Fcrroviaria,  for  November  i,  1910,  which  has 
a  bearing  on  the  subject.     He  says: 

"Many  European  railways  have  purchased  American  locomo- 
tives, and  while  some  details  have  been  found  unsuitable  for 
European  practice,  it  is  none  the  less  true  that  in  other  respects 
the  American  locomotives  have  given  excellent  results.  Among 
the  details  which  were  largely  appreciated  in  Europe  must  be 
included  the  bar  frames,  which  have  two  great  advantages  over 
the  plate  frames ;  namely,  the  very  much  greater  ease  of  exami- 
nation and  adjustments  of  parts  lying  between  the  frames,  and 
the  greater  ease  and  rapidity  with  which  the  various  parts  can 
be  attached  to  the  frames  during  the  construction  of  the  locomo- 
tives. The  advantage  derived  from  the  greater  accessibility 
becomes  still  more  evident  when  it  is  remembered  that  one  of 
the  great  objections  to  the  use  of  four  cylinders  has  been  the 
inaccessibility  of  the  inside  machinery.  Considerable  efforts 
have  been  made  by  the  American  designers  of  late  years  to 
reduce  the  difficulties  and  breakages.  The  excellent  results 
given  by  the  bar  frames  on  the  twenty  locomotives  purchased 
by  the  Italian  State  Railways  from  the  Baldwin  Locomotive 
Works  indicate  the  success  attained  in  this  direction.  Very 
good  results  have  also  been  obtained  by  Maffei  with  bar-frame 
locomotives  for  various  European  railways.  Maflfei  prefers 
wrought-iron  bar  frames,  forged  and  welded,  while  Krupp  has 
cut  bar  frames  for  the  Baden  State  Railways  from  a  single 
rolled   plate   of   sufficient   thickness.     In   addition   to   the   facility 
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of    inspection   of    the   machinery   offered    by    bar    frames,    they 
have  tlie  advantage  of  rendering  the  washout  plugs  and  the  five 

box  stay  bolts  more  easily  accessible. 

"In  Europe  bar  frames  are  rather  more  expensive  than  plate 
frames  to  construct,  and  an  extension  of  their  use  is  attrib- 
utable rather  to  tliis  than  to  any  technical  reason." 

Note.— This  is  probably  due  to  the  fact  that  the  manufacturers 
are  better  equipped  for  manufacturing  plate  than  the  bar  frame. 

Committee. 

As  an  interesting  addition  to  the  data  contained  in  this  paper, 
we  herewith  submit  extracts  from  a  report  that  was  made  by  a 
representative  of  a  locomotive  company,  who  had  been  specially 
detailed  to  look  into  the  subject  of  frame  failure,  but  as  a 
committee  we  do  not  agree  with  all  his  deductions. 

"The  number  of  frame  failures  which  occur  in  the  operation 
of  locomotives  in  service  is  the  cause  of  very  serious  delays, 
and  represents  at  least  twenty  per  cent,  of  the  e.xpenditures  neces- 
sary to  keep  an  engine  in  service.  On  one  division  of  a  large 
road,  having  705  engines,  the  average  yearly  number  is  270 
failures.  On  the  other  road,  in  five  years,  they  repaired  786 
frames  on  197  engines.  When  the  fact  that  each  failure,  which 
is  serious  enough  to  require  taking  down  the  frame,  causes  the 
loss  of  service  of  the  engine  from  six  to  ten  days,  and  an 
expenditure  of  $150  to  $200,  the  subject  becomes  one  of  first 
importance. 

"A  comparison  of  the  types  of  locomotives  in  service,  which 
were  built  prior  to  the  past  three  or  four  years,  shows  that  the 
bracing  of  the  frames  has  not  been  carried  out  as  we  now  be- 
lieve to  be  necessary  for  good  service.  In  an  effort  to  overcome 
the  number  of  failures,  the  sections  of  frames  have  been  made 
heavier  and  splices  increased  in  section  and  bolting  power,  but 
with  several  exceptions,  the  bracing  of  frames  seems  to  have 
received  less  attention  than  it  deserves.  Experience  shows  that 
many  engines  with  increased  frame  sections  fail  almost  as  much 
as  they  did  with  the  lighter  frames. 

"The  first  conclusion  is  that  a  good  design  of  bracing  is  more 
important  than  heavy  frame  sections.  The  stresses  to  which 
frames  are  subject  cannot  be  calculated,  because  the  conditions 
of  service,  together  with  the  load  and  direction  of  the  forces 
acting,  are  constantly  changing.  Another  factor  is  the  condition 
in  which  the  engine  is  maintained,  as  shown  by  several  of  the 
daily  reports  by  roads  having  engines  of  exactly  the  same  design 
on  different  divisions,  some  of  which  give  little  or  no  trouble, 
while  other  divisions  report  trouble  constantly.  An  investigation 
carried  out  on  one  road  several  years  ago  proved  that  the  frame 
at  first  pedestal  vibrated  1-16  of  an  inch,  both  vertically  and 
horizontally,  and  that  in  rounding  a  curve  the  bottom  of  the 
frame  was  deflected  more  than  the  top,  which  is  the  natural 
conclusion  when  we  consider  that  the  frames  are  usually  braced 
only  to  the  guide  yoke,  and  knees  at  the  top  rail,  and  a  light 
wrought-iron  brace  at  the  bottom  rail.  It  is  this  twisting  action 
on  the  frame  which  causes  so  many  failures  in  the  front  leg 
of  the  first  pedestal,  and  in  the  lower  rails  of  the  splice  connec- 
tions in  consolidation  engines,  where  the  distance  from  the 
cylinder  saddle  to  the  pedestal  is  short.  It  seems  to  make  no 
difference  how  heavy  the  frame  rails  are  made,  because  if  no 
other  changes  are  made  the  frame  will  break  just  the  same." 

A  very  simple  but  effective  chart  for  keeping  record  of  frame 
breakage  and  length  of  time  engines  are  in  service  before  break- 
age occurs,  is  furnished  by  the  Pennsylvania  Railway,  and  is 
submitted  herewith ;  on  account  of  considerable  frame  trouble 
experienced,  we  were  able  to  get  very  interesting  and  complete 
data  from  the  Mechanical  Department  officials  of  this  road. 

Discussion. — As  might  be  expected  from  a  subject  carrying 
such  a  general  appeal,  the  report  was  accorded  a  thorough 
discussion,  and  although  in  the  latter  little,  if  any,  light  was 
thrown  on  the  main  issue,  how  breakage  may  be  prevented, 
the  remarks  of  the  various  speakers  were  of  interest  as  por- 
traying experiences  of  different  roads  and  under  varying  con- 
ditions. Although  asserted  by  T.  H.  Curtis  (L.  &  N.)  that 
the  Walschsert  gear  had  much  to  do  with  frame  failures,  this 
does  not  seem  to  be  borne  out  elsewhere,  inasmuch  that  other 
lines  report  much  trouble  in  this  regard  where  the  Stephenson 
or  some  other  form  of  outside  gear  is  used,  as  with  the  Wal- 
schaert.  Experiences,  however,  are  found  to  be  so  variable 
that  it  cannot  be  said  the  addition  of  cross  bracing,  made  pos- 
sible Iiy  outside   motion,  has  materially  improved  the  situation. 

R.  L.  Ettenger  (So.  Ry.)  mentioned  having  250  heavy  en- 
gines on  his  road  with  alloy  cast  steel  frames.  These  engines 
have  been  in  service,  the  oldest  six  years,  and  no  frame  failures 
have  been  reported  as  yet.  In  connection  with  the  employment 
of  cast  steel  for  this  part,  William  Forsythe  made  as  a  motion, 
which  was  carried,  that  the  association  request  the  American 
Society    for    Testing   Materials   to    investigate    this    subject   and 


have   a   commiucc    frame   a   special   specification    for   cast   steel 
locomotive  frames  to  be  presented  to  the  association. 

R.  D.  Smilh  (B.  &  A.)  believed  that  a  well  designed  steel 
frame  will  not  break  if  the  boxes,  wedges  and  shoes  are  kept 
up,  and  this  was  largely  the  sentiment  of  the  other  speakers. 
This,  with  better  bracing,  as  advocated  by  C.  E.  Chambers 
(C.  of  N.  J.),  D.  J.  Redding  (P.  &  L.  E.),  and  G.  W.  Rink 
(C.  of  N.  J.),  it  is  believed  will  hold  the  general  situation  of 
frame  failures  at  least  under  control  until  the  new  specifications 
are  prepared. 

STEEL  TIRES 


Committee :— Lacey  R.  Johnson,  chairman ;  J.  R.  Onderdonk, 
R.  L.   Ettenger  and   M.  Hogan. 

The  committee  has  been  without  a  chairman  until  very  lately, 
and  consequently  will  give  simply  a  report  of  progress.  Col- 
lections of  specifications  already  in  use,  and  information  as  to 
the  practice  on  the  different  railways  in  the  United  States,  Can- 
ada and  Great  Britain,  on  the  question  of  handling  the  pur- 
chase of  steel  tires  for  locomotives  and  cars  have  been  col- 
lected. 

Tabulated  statements  in  connection  with  this  material  are 
given  therewith  for  the  information  of  members.  It  will  be 
noticed  that  so  far  as  this  continent  is  concerned,  purchasing 
tires  by  specification  is  the  exception,  whereas,  in  Great  Britain 
it  is  the  rule.  Where  specifications  are  used  in  America,  they 
are  used  principally  as  guides,  giving  limits  in  analysis  within 
which  the  tires  should  be  accepted,  and  guarding  railway  com- 
panies against  accepting  tires  with  facial  and  contour  defects, 
and  a  specification  has  been  drawn  up  for  your  consideration 
which,  if  not  entirely  satisfactory  to  the  association  in  its  pres- 
ent form,  will  at  any  rate  serve  the  purpose  of  bringing  out  a 
discussion  and  criticism  of  its  different  details,  and  should  the 
committee  be  continued  for  another  year,  't  may  be  possible 
by  next  convention  to  place  before  you  a  specification  accept- 
able to  the  members. 

It  is  considered  advisable  by  the  committee  that  tires  for  lo- 
comotive service  should  be  purchased  in  three  grades,  for  pas- 
senger, freight  and  switching  purposes.  A  physical  drop  test  is 
necessary  in  the  opinion  of  the  committee  that  it  is  the  only 
true  way  of  knowing  exactly  what  kind  of  material  you  have 
in  your  tire  as  it  will  show  up  the  result  of  the  working  and 
heat  treatment  in  the  manufacture  of  your  tires,  which  the 
chemical  analysis  by  itself  will  not  do.  The  test  piece  for  both 
pulling  and  analysis  should  be  taken  from  the  tires  which  have 
undergone  the  drop  test. 

Copies  of  the  specifications  received  from  the  different  rail- 
ways, at  home  and  abroad,  together  with  synopses  of  replies 
to   our   correspondence   are  given  below. 

SPECIFICATIONS    FOR    STEEL    TIRES. 

1.  Material,  Steel  for  tires  shall  be  made  by  the  open-hearth 
or  crucible  process. 

2.  Classes.  There  will  be  three  classes  of  tires  for  the  dif- 
ferent classes  of  service  as  follows: 

Class  I.     Driving  tires  for  passenger  engines. 
Class  2.     Driving  tires  for  freight  engines. 
Class  3.     Driving    tires    for    switching    engines    and   tires    for 
engine-truck,   tender-truck,  trailer  and  car  wheels. 

3.  Chemical   composition. 

Class  No.  I. 

Carbon,  not   less   than 0.50  per  cent. 

Phosphorus,  not  over 0.05  per  cent. 

Manganese,    between 0.50  and  o.So  per  cent. 

Sulphur,    not   over 0.05  per  cent. 

Class  No.  2. 

Carbon,  not  less  than 0.65  per  cent. 

Phosphorus,    not    over cos  per  cent. 

Manganese,  between    0.50  and  0.80  per  cent. 

Sulphur,   not   over 0.05  per  cent. 

Oass  No.  3. 

Carbon,   not  less   than 0.70  per  cent. 

Phosphorus,    not    over 0.05  per  cent. 

Manganese,  between    0.50  and  0.80  per  cent. 

Sulphur,   not  over 0.05  per  cent. 

4.  Finish.  The  tires  must  be  free  from  defects  of  any  kind 
and  finished  tires  must  be  accurately  machined  to  the  prescribed 
dimensions  of  the  Master  Mechanics'  Standard,  and  rough  tires 
must  not  be  outside  the  limits  of  the  attached  print. 

5.  Branding.  The  tires  shall  be  distinctly  stamped  when  hot 
with  such  brands  as  the  purchaser  may  require,  and  in  such  a 
manner  that  these  marks  shall  be  legible  when  the  tires  are 
worn  out. 

6.  Samples  for  Chemical  Analysis.  Drillings  from  a  small 
test  ingot  cast  with  the  heat  or  turnings  from  a  tensile  speci- 
men or  turnings  from  a  tire  (where  tires  are  machined  at  the 
works  of  the  manufacturer)  shall  be  used  to  determine  whether 
the  chemical  composition  of  the  heat  is  within  the  limits  speci- 
fied  in    Paragraph   3. 
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When  required,  the  purchaser  or  his  representative  shall  be 
furnished  an  analysis  of  each  heat  from  which  tires  are  made. 

7.  Physical  Properties.  The  steel  for  the  different  classes  of 
service  shall  meet  the  following  minimum  physical  requirements: 

Tensile  Elongation 

Class.  strength  lbs.  per  cent, 

per  sq.  in.  in  4  ins, 

(a)  105,000  quotient  of  1,550.000  4-    Tensile  strength. 

(b)  115,000  quotient  of  1,300,000  +   Tensile  strength. 

(c)  125,000  quotient  of  1,150,000  +  Tensile  strength. 

8.  Falling  Weight  Test.  A  test  tire  from  each  heat  repre- 
sented shall  be  selected  by  the  purchaser  or  his  representatives, 
and  furni.shed  at  his  expense,  provided  it  meets  the  require- 
ments. 

8a.  The  test  tire  shall  be  placed  vertically  under  the  drop 
in  a  running  position  on  a  spun  foundation  with  an  anvil  of  at 
least  ten  tons  weight  and  sliall  be  subjected  to  successive  blows 
from  a  tup  weighing  2,000  lbs.,  falling  from  heights  of  10  ft., 
15  ft.  and  20  ft.  and  upwards,  until  the  required  deflection  is 
obtained  as  specified  in  Paragraph  8b. 

8b.  The  test  tire  shall  stand  the  drop  test  described  in  Para- 
graph 8a,  without  breaking  or  cracking,  and  shall  show  a  mini- 
mum deflection,  and  it  is  hoped  to  present  a  formula  covermg 
this  point   at   tlie   next   meeting. 

8c.  A  specimen  for  the  tensile  test  is  to  be  taken  from  a  tire 
that  has  been  subjected  to  a  falling-weight  test,  and  it  shall  be 
cut  cold  from  the  tested  tire  at  the  point  least  affected  by  the 
falling-weight  test.  The  tensile  test  specimen,  when  cut  from 
a  tire  that  has  been  subjected  to  a  falling-weight  test,  shall  be 
cut  normal  to  the   radius  and  parallel  to  the   face. 

8d.  Should  the  test  tire  fail  to  meet  the  requirements  in  any 
particular,  two  more  test  tires  shall  be  selected  from  the  same 
heat  if  the  manufacturer  so  desires,  and  at  Ins  expense.  Should 
these  two  tires  fulfil  the  requirements,  the  heal  shall  be  accepted, 

9.  Inspection.  The  inspector  representing  .he  purchaser  shall 
have  free  entry  to  the  works  of  the  manufacturer  at  all  times 
while  his  contract  is  being  executed.  All  reasonable  facilities 
shall  be  afforded  to  the  inspector  by  the  manufacturer  to  satisfy 
him  that  the  tires  are  being  furnished  in  accordance  with  the 
specifications.  All  tests  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,  and  shall  be  so  con- 
ducted as  not  to  interfere  unnecessarily  with  the  operation  of 
the  mill. 

Discussion. — C.  A.  Seley  (C.  R.  I.  &  P.)  opposed  the  use  of  a 
destructive  test  for  tires  because  of  the  very  large  number 
of  small  orders,  where  the  waste  of  a  destructive  test  would 
not  be  justified. 

Geo.  L,  Fowler  asked  for  information  on  the  reason  for 
recommending  these  grades  of  tires.  This  was  explained  by 
the  fact  that  harder  tires  could  be  used  on  freight  engines 
than  on  passenger,  and  consequently  a  longer  life  would  be 
obtained.     The   same   tiling  applied  to   switch   engines. 

There  was  considerable  discussion  on  the  reasons  for  shelling 
out,  the  genera!  consensus  of  opinion  being  that  it  was  due  to 
fault  of  the  manufacture.  The  committee  will  report  on  its 
investigation  of  this  feature  next  year. 

FORMULAE  FOR  DIAMETER  OF  PISTON  RODS  AND 
SIZE  OF  CROSS  HEADS  FOR  LOCOMOTIVES 


Committee: — J.  A.  McRae,  chairman;  H.  C.  May,  R,  L. 
Ettenger,  B.  P.  Flory. 

The  committee  appointed  to  present  formulae  for  the  proper 
diameter  of  piston  rods  and  sizes  of  crossheads  has  obtained 
data  from  a  number  of  the  largest  railroads  and  from  locomo- 
tive builders.  We  find  several  different  formuL'e  and  designs 
in  use  which  are  giving  satisfactory  results,  therefore  represen- 
tative groups  of  the  data  obtained  are  presented  instead  of 
recommending  only  one  set  of  formulK  for  each  part, 

GROUP  I, 
PISTON  Rons, 
Let 

P  equal  area  for  piston  X  boiler  pressure, 
S  equal  fiber  stress, 

A  equal  least  area  of  piston  rod  through  key-way. 
Allowable  working  fiber  stress  in  tension,  9,500  pounds  per 
square  inch  for  steel. 
Then 

P 
(I)     A=- 
S 
Piston   rods  to  have  enlarged  fit  in  piston  and   in  crosshead  ; 
ends  to  be  approximately  %  inch  greater  in  diameter  than  body 
of  rod. 


CROSSHEAD    KEY. 

Allowable  working  fiber  stress,  17,000  pounds  per  square  inch 
tor  spring  steel. 

The  diameter  of  body  of  piston  rods,  based  on  9,500  pounds, 
fiber  stress  in  tension  at  least  area  through  key-way,  with  nomi- 
nal diameter  of  cylinder  and  full  boiler  pressure  for  simple  en- 
gines, arc  shown  in    Table  L     The  sizes  vary  by  even  J4  inches. 


TABLE  I, 

niAMETER 

OF    BODY 

FOR 

PISTON 

RODS. 

Cylinder 

Boil 

ler  P 

'ressure. 

Diameter, 

rSo 

190 

200 

210 

220 

In. 

In, 

In, 

In. 

In. 

In. 

16 

2M 

2H 

3 

16J.4— 17 

2.54 

3 

3 

i7'^-i8 

354 

s'A 

,^54 

3'/4 

iSyi—ig 

3^ 

3H 

3'/2 

3K2 

i9!'2— 20 

3/2 

3/2 

y/2 

Z'A 

20^—21 

3M 

3J4 

M 

354 

3^ 

2iJ^— 22 

3V4 

3V4 

4 

4 

4 

22'4 

4 

4 

4 

4 

4 

—23 

4 

4 

4 

4 

4'/4 

23'/4-24 

A'A 

454 

4A 

4'/2 

4/2 

24!-$— 25 

4'4 

4% 

4V2 

4V2 

4'/2 

25/2 

4^ 

4'A 

4Vz 

4'A 

The  dimensions  of  piston  rod  end  for  piston  rods  with  body 
diameter  as  shown  in  Table  I  are  given  in  Table  II  and  Fig.  i. 

The  dimensions  of  the  crosshead  end  are  given  in  Table  III 
and  Fig.   11. 

CROSSHEADS. 

The  formulae  for  figuring  crossheads  to  be  used  with  the  above 
designs  of  piston  rods  were  not  obtained,  but  drawings  of  the 
crossheads  were  furnished.  A  standard  formula  in  terms  of  the 
diameter  of  the  rod  could  not  be  derived  to  cover  all  the  sizes. 
The  dimensions  of  the  crosshead  hubs  for  cast-steel  crossheads 
of  the  "alligator"  type  are  given  in  Table  IV  and  Fig.  3,  and  will 
probably  answer  in  lieu  of  formula. 

The  limiting  bearing  pressure  for  crosshead  pins  is  4,800 
pound.;  per  square  inch. 

The  bearing  area  of  crosshead  shoes,  designed  to  be  used  with 
the  above,  are:  Top  shoes,  7, by  24  inches,  and  bottom  shoes, 
5'/2  by  24  inches,  for  piston  rods  3^^  inches.  3I/2  inches  and  3?4 
inches  diameter ;  top  shoe,  8  by  24  inches,  and  bottom  shoe,  6  by 
24  inches,  for  piston  rods  4^4  inches  and  45-2  inches  diameter. 

GROUP  II. 

PISTON    RODS. 

Let 

P  equal  pressure  per  square  inch  on  piston, 

D  equal  diameter  of  cylinder  in  inches, 

d    equal  diameter  of  piston  rod, 

1    equal    length    of    rod    between   piston-rod    center    and    the 
center  of  the  crosshead  pin. 

f    equal  allowable  working  compressive  stress, 

r    equal  least  radius  of  gyration  of  rod. 
Then 

D= 


( I  ~)      f  equals  P- 


d= 


(2)     d  equals  D 


/ 


("3)     P  equals - 


d=  f 
D= 


Under  repeated  alternate  strains  allow  the  compressive  stresses 
given  in  Table  V,      (From   Pencoyd  experiments,) 

TABLE  V. 

1       41 


r        d 

20 13,360 

30 9,540 

40 8,380 

.50 7,760 

60 7,120 


Steel 
(70,000  lbs.) 

70 6,520 

80 5.940 

90 5.300 

TOO 4,680 

no 4,220 


inch. 


CROSSHEADS. 

The  formulae  for  cast-steel  crosshead  hubs  used  in  connection 
with  the  above  piston  rods  are  shown  in  diagram  Fig.  4, 

The  allowable  working  fiber  stresses  arc  as  follows  • 

Rod  at  key-way 12,500  pounds  per  square 

d            ,  „  ,  „ 

Key   =  —r-  bearing   value 40,000  ' 

Key  =   l,4d  shear 13.400  "  " 

Hub  diameter  =  i,6d 28,000  "  "  " 

X  =  ,6d  shear  hub 12,000  "  "  " 

Y  =  ,5d  shear  rod 9,400  "  " 


The    following 


GROUP  III, 

PISTON    RODS. 

formulae    for    piston 


rods    are    expressed    in 
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terms  of  tlic  diameter  of  rod  at  root  of  thread  on  piston  end. 


Let 


P  =  area  of  piston  X  boiler  pressure. 

A  =  area  of  piston  rod  at  root  of  thread 

d  ~  minimum  diameter  of  piston  rod  at  root  of  thread. 


TABLE  n 
DiMEIiSIOnS  POK  PISTON  EHB  OF  PISTON  HOD. 


/? 

B 

c 

D 

E 

F 

G 

N     J 

K 

L 

/>7 

IV 

p 

W 

s 

2| 

3i' 

3" 

2| 

*i 

3| 

4 

7^ 

5| 

3j 

3j 

'f 

2" 

-1 

s 

3" 

3i 

34 

^^" 

*i 

3i" 

3j" 

2|" 

5| 

-♦i' 

fi" 

? 

-i" 

2" 

^i' 

6 

3i' 

3| 

3i' 

3' 

5? 

K 

^i 

^1' 

^1' 

r^ 

^j 

'f 

2 

*i" 

d 

3i' 

4 

3|' 

3i' 

^i' 

^f 

^i 

2J" 

1' 

5~ 

4 

'■■ 

'i' 

2i 

« 

6 

3f 

4 

3| 

3i' 

*i" 

rl" 

■'z 

*i 

'i 

»5 

5" 

^i" 

'■ 

'2' 

2|" 

6 

6 

n' 

-»£ 

4 

35 

^F 

Ji" 

*r 

4 

8a' 

'1 

^i' 

'?■ 

zi' 

4 

6 

A 

^i 

4 

'i' 

ijf 

*i 

^fl- 

^l 

8i 

5| 

^f 

'2 

2f 

^1 

6 
b 

4 

4' 

*i 

H' 

7" 

6" 

4 

^l 

6l 

^5 

^1 

'5' 

25 

6^ 

'*i 

4 

4 

4' 

t" 

i' 

^1 

3| 

5s 

«s 

6 

2 

3' 

ri" 

6 

"i 

s' 

"1" 

■>i 

7 

6 

^1 

3| 

9^ 

65 

!l 

'" 

? 

3' 

1 

6 

S   —   working   fiber   stress   equals    io,ooo  pounds   per  square 
inch. 
Then 

(i)     A  _    p   —  ^^_^ 


(2)       d    =       /_A_ 

V     .7854 

Width  of  key  to  be  less  than  d  X  I-275- 


Fia.z 

TABL  C  m 

mncnsioNS  FOPCnossn£fiB  Etio  or  piston  pod. 


A 

B 

c 

27 

5 

F 

G 

H 

J 

X 

L 
9' 

2| 

^K 

,  /J" 
'7? 

^J 

5i' 

3 

4 

6 

'¥ 

2| 

f 

3' 

2|' 

'r 

^^" 

5i 

3" 

6" 

'f 

4 

9 

3i' 

3^- 

^?6 

«?• 

6  ■ 

3" 

*|- 

>r 

2|" 

f 

9 

3?' 

4'- 

^K 

*f 

6  ■ 

3- 

^1 

'f 

2|' 

f 

9' 

3| 

3| 

2  if' 

7' 

*5 

3' 

A 

ri" 

'f 

3' 

f 

.0/ 

4" 

3i 

2^^ 

7' 

*i 

4 

^i" 

'f 

3' 

i" 

'"i" 

^f 

^i' 

3/i 

7?' 

7" 

3- 

^^ 

2" 

S4 

/' 

"f 

*i 

^r 

3i' 

7i" 

7" 

4 

^r 

2- 

»i- 

/" 

"i- 

The  dimension  for  the  piston  rod  in  terms  of  diameter  at  root 
of  thread  on  piston  end  is  shown  in  Fig.  5. 

The  center  p.irt  of  crosshead  fit  is  reduced  i-32-inch  diameter 
so  as  to  insure  Iiaviiuj  bc;iring  at  ends  of  fit  only. 


vuior 
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e' 
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CROSSHEADS. 

The  crossheads  used  with  the  above  piston  rods  have  following 
dimensions  of  hubs : 
d 
—  =  distance  from  end  of  hub  to  key-way. 
2 


f    ■  ■  .>ms*-w>w^ 


1.5d-      3 


Piston  pressure  X  .00003  ^  thickness  of  metal  in  outer  end  of 
crosshead  hub  for  cast  steel. 

Bearing  area  in  crosshead  for  crosshead  pin  =  piston  pres- 
sure divided  by  12,000. 

The  three  groups  of  formula;  are  presented  as  representative 
of  the  data  obtained. 

The  committee  takes  pleasure  in  acknowledging  the  assistance 
of  the  parties  who  furnished  data. 

Piston   Rods  and  Cross i^eads. 

Discussion.— W.  F.  Kiesel  (Penn.)  stated  that  10,000  pounds 
per  square  inch  was  allowed  for  the  maximum  pressure  in  the 
smallest  section  of  the  rod  in  his  office.  By  the  use  of  large 
keys  and  careful  workmanship  piston  rod  breakages  on  rods 
designed  on  this  basis  had  been  practically  eliminated. 


Considerable  discussion  was  given  the  comparative  merits  of 
keys  and  nuts  at  the  crosshead  end  of  the  rod.  The  reports 
showed  the  superiority  of  the  design  using  nuts,  although  that 
practice  was  not  apparently  very  general. 

In  connection  with  the  use  of  a  shoulder  on  the  rod  at 
the  crosshead  end,  several  members  criticised  the  practice 
strongly,  stating  that  it  was  practically  impossible  to  get  a 
good  fit  on  both  the  taper  and  shoulder. 

M.   D.   Franey    (L.   S.  &  M.   S.)   advised  the  use   of  a  taper 
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attachment  on  a  latlie   for  making  the  tapers  on   rods.     After 
turning  the  fits  are  simply  filed  and  not  pround  in.     This  prac- 
tice  his  experience   had   shown   to   be   entirely  satisfactoiy. 
O.  C.  Cromwell   (B.  &  O.)   said  in  part: 

"I  do  not  believe  we  will  ever  prevent  the  bre.ikage  of  piston 
rods,  when  we  use  a  key,  if  we  use  the  rod  long  enough.  The 
point  should  be  that  we  should  avoid  disconnecting  the  piston 
rod  from  the  crosshead,  making  the  rod  sufficiently  long,  so 
that  when  you  want  to  renew  the  packing  rings  you  can  dis- 
connect the  front  end  of  the  main  rod  and  shove  the  crosshead 
up  against  the  stuffing  box  and  expose  the  piston  head  and  re- 
new the  ring.  My  point  is  to  take  away  the  necessity  for  re- 
moving the  key  and  replacing  them.  We  can  keep  on  with  suf- 
ficient keying  to  break  the  rod.  That  is  the  direction  in  which 
we  are   working." 

F.  F.  Gaines  (C.  of  G.)  found  in  many  of  the  older  and 
lighter  type  engines  the  guides  were  so  light  there  was  undoubt- 
edly a  great  deal  of  broken  piston  rod  trouble  caused  by  the 
springing  of  the  guide  allowing  flexure.  Wnere  the  rods  were 
made  heavier,  in  engines  which  had  previously  given  trouble 
from  that  source,  it  was  found  that  the  difficulty  was  entirely 
overcome. 

THE  BEST  METHOD  OF  TREATING  WATER  FOR  LOCO- 
MOTIVE USE,  WHEN  THE  DENSITY     OF  TRAFFIC 
DOES  NOT  WARRANT  WATER  TREATING 
PLANTS 


Committee :—H.  E.  Smith,  Chairman;  F.  O.  Bunnell,  L.  H. 
Turner,  J.  E.  Mechling,  J.  J.  Conners. 

Until  within  a  few  years,  only  two  methods  for  the  prevention 
of  incrustation  in  stearp  boilers  have  been  prominent,  namely, 
boiler  compounds  and  water-softening  plants.  The  former, 
which  include  the  familiar  soda  ash,  aims  to  keep  the  incrust- 
ing  substances  in  a  soft,  pulverulent  condition  until  they  can  be 
blown  or  washed  out  of  the  boiler. 

In  locomotive  service  one  of  the  difficulties  connected  with 
the  use  of  boiler  compounds  is  in  applying  them  proportionally 
and  regularly  to  all  of  the  water.  The  plan  of  putting  'the  matter 
in  the  hands  of  the  engine  crew  was  early  found  to  be  a  failure. 
The  next  step  was  to  put  the  dose  for  a  whole  trip  into  the 
tender  tank  at  the  beginning  of  a  run.  This  method  involves  a 
considerable  and  possibly  harmful  excess  of  compound  at  the 
beginning,  and  a  corresponding  deficiency  near  the  end  of  the 
run.  The  obvious  remedy  is  to  transfer  the  base  of  operations 
from   the   locomotive   to   the   wayside   tank. 

To  secure  this,  as  well  as  some  other  advantages,  separate 
softening  plants  have  been  adopted  and  have  easily  proved  their 
usefulness.  For  small  stations  their  use  involves  the  difficulty 
of  high   fixed  charges  per  unit  of  water  treated. 

The  small  station  must  be  able  to  respond  to  occasional  heavy 
consumption  for  short  periods  and  a  softening  plant  having  suf- 
ficient capacity  for  this  purpose  becomes  expensive ,  during  nor- 
mal times. 

A  very  useful  compromise  between  the  two  systems  of  treat- 
ment is  an  apparatus  of  simple  construction  which  will  mix  the 
water  uniformly  with  the  proper  proportion  of  some  chemical 
solution  which,  although  it  will  not  actually  remove  incrustlng 
solids,  will  act  as  a  boiler  compound  in  keeping  them  in  a  soft 
condition  in  the  boiler.  If  a  fair  storage  capacity  is  provided, 
partial  removal  of  incrusting  matter  may  also  be  effected, 

The  work  of  the  committee  indicates  that  few  railroad  officers 
realize  the  importance  of  this  idea  or  the  benefits  to  be  derived 
from  its  systematic  and  intelligent  application. 

At  track-trough  stations  soda  ash  (or  other  material)  may  be 
thrown  directly  into  the  trough,  in  legulated  quantity,  after  each 
train  passes.  This  crude  but  fairly  eefl^ctive  method  is  used 
on  one  road  at  four  stations,  pending  the  installation  of  auto- 
matic devices. 

Much  more  systematic  is  the  plan  of  pumping  the  solution 
with  the  water.  This  plan  is  used  by  seven  roads.  A  small 
branch  may  be  run  from  the  water-pump  suction  to  a  tank  of 
solution  and  the  flow  of  the  latter  be  regulated  by  a  valve. 
This  method  has  the  advanta.ge  of  producing  a  thorough  mixture 
during  the  passage  through  the  pump,  but  also  sometimes  causes 
deposits  on  the  valves  of  the  pump  v.hich  interfere  with  their 
action.  It  is  found  preferable  to  pump  the  soda  with  a  small 
power  pump  actuated  by  direct  connection  with  som.e  moving 
part  of  the  water  pumn.  thus  insuring  a  correct  proportional 
feed  of  solution.  The  discharge  of  the  chemical  pump  should  be 
carried  to  the  large  water  tark  independently  of  the  water.  In 
the  water  tank  the  chemical  pipe  should  discharge  close  to 
the  main  water  inlet  in  order  to  produce  satisfactory  mixture. 
As  it  is  not  practicable  to  run  the  small  chemical  delivery  pipe 


for  long  distances,  this  system  is  not  desirable  when  the  tank 
is  more  than   too  feet   from  the  pump  house. 

When  distances  are  greater  the  chemicai  apparatus  should 
be  separated  from  the  pump  house  and  transferred  to  a  point 
close  to  the  water-storage  tank  or  to  the  top  of  the  tank  itself. 
In  such  cases,  the  chemical  pump  may  be  actuated  by  a  positive 
displacement  motor  or  water  wheel  through  which  passes  all, 
or  a  definite  aliquot,  of  the  water  to  be  treated.  While  such 
a  device  has  long  been  used  in  full  softening  plants,  it  is  not 
used  for  the  simpler  treatment,  so  far  as  the  committee  has 
learned,  except  on  one  road  (the  L.  S.  &  M.  S.).  The  same 
arrangement  is  suitable  when  water  is  taken  from  city  supplies 
where  the  railwaj'  company  has  no  water  pumps. 

For  pumping  chemical  solutions,  simple  single-acting  outside 
packed  plunger  pumps  with  outside  check  valves  are  much  to 
be  preferred.  Plungers  one  to  two  inches  in  diameter  and  of 
si.x  to  ten  inches  stroke  are  sufficient.  Their  attachment  to  any 
convenient  moving  part  of  a  water  pump  is  very  simple. 

The  choice  of  suitable  chemicals  for  the  treatment  of  water 
under  the  conditions  covered  by  this  report  is  limited.  It  is  very 
important  to  avoid  the  production  of  any  sediment  whatever,  or 
else  to  provide  both  time  and  space  in  which  to  separate  the  sedi- 
ment entirely.  The  separation  of  sediment  in  the  pipes  must 
obviously  be  avoided. 

When  sediment  must  be  avoided,  as  in  ordinary  wooden  tanks 
vvlien  the  water  is  used  within  two  to  four  hours,  soda  ash.  or 
possibly  bicarbonate  of  soda  i.-  the  only  reagent  avail.able.  The 
latter  is  least  apt  to  produce  sediment.  Neither  reduces  the  total 
amount  of  incrusting  matter,  but  both  change  it  all  to  carbonate, 
or  bicarbonates,  so  that  hard  scale  is  largely  avoided. 

This  treatment  has  been  found  very  beneficial  on  a  number  of 
roads.  It  is  applicable  to  waters  of  moderate  hardness.  With 
very,  very  hard  waters  the  amount  of  soda  required  to  decompose 
the  incrusting  matter  is  liable  to  cause  deposits.  In  this  use  of 
soda  ash,  as  well  as  with  soda  ash  placed  directly  in  the  tender 
tank,  blowing  and  washing  out  must  be  done  thoroughly  at  regu- 
lar and  sufficiently  frequent  intervals. 

In  the  opinion  of  the  commiittee  the  case  well  merits  the  small 
further  elaboration  of  process  and  apparatus,  sufficient  to  separate 
a  considerable  amount  of  sediment.  For  this  purpose  a  steel 
tower,  and  the  use  of  caustic  soda  are  recommended.  With  cor- 
rectly proportioned  apparatus  and  proper  adjustment  of  the  soda, 
a  water  of  twenty  or  more  grains  of  incrusting  solids,  of  which 
25  to  50  per  cent,  is  "permanent  hardness,"  may  be  reduced  to 
ten  grains,  of  which  all  is  carbonate.  In  this  manner  a  very 
troublesome  water  is  reduced  to  one  which  will  give  very  suc- 
cessful service,  with  reasonable  care  of  boilers.  So  far  as  the 
committee  is  aware,  this  process  is  in  use  only  on  the  Lake  Shore 
&  Michigan  Southern,  although  after  this  report  was  practically 
complete  it  was  learned  that  the  Philadelphia  &  Reading  used  it 
some  years  ago. 

One  other  reagent  deserves  mention  and  that  is  barium  hydrate. 
It  has  the  great  ad\antage  of  treating  sulphates  without  intro- 
ducina  foam-producing  alkali.  A\'her.  sulphate  of  lime  is  treated 
with  barium  hydrate,  the  lime  ultimately  finds  its  way  to  the 
sediment  as  carbonate  of  lime  and  ihe  barium  goes  the  same  way 
as  sulphate,  insoluble  in  the  water,  which  is  then  left  entirely 
free  from  all  the  compounds  concerned  in  the  reaction.  It  should 
be  borne  in  mind  that  barium  hydrate  is  poisonous.  The  principal 
objection  to  its  use  is  its  cost.  Not  only  is  its  price  per  pound 
higher  than  that  of  soda  ash,  but  more  pounds  are  required.  It 
has,  however,  been  used  by  a  few  roads  on  very  high  sulphate 
waters  which  could  not  be  treated  satisfactorily  with  soda.  Theo- 
retically, three  pounds  are  required  to  do  the  woik  of  one  pound 
of  soda  ash  in  treating  sulphates.  In  actual  work,  one  road  re- 
ports that  five  engines  were  treated  one  montn  with  4,290  pounds 
of  soda  ash  costing  $42,90,  but.  although  this  was  all  that  could 
be  used  on  account  of  foaming,  the  boilers  were  not  clean.  It 
was  estimated  that  about  twice  as  much,  costing  about  $85,  would 
have  kept  the  boilers  clean  if  it  could  have  been  used.  For  the 
same  engines  13.000  pounds  of  barium  hydrate,  costing  $,^90.  was 
sufficient  to  keep  the  boilers  clean.  It  must  be  borne  in  mind 
that  these  waters  are  very  much  worse  than  the  average  bo:ler 
water  of  the  country. 

Finally,  it  is  ureed  that  water  purification  of  any  kind  should 
always  be  supervised  by  a  competent  chemist.  The  raw  water 
should  be  analyzed  occasionally  and  the  chemical  solutions,  as 
well  as  the  treated  water,  .should  be  tested  frequently. 

Discussio;;. — Many  members  spoke  in  favor  of  treated  water, 
showing  where  it  had  lengthened  the  life  of  the  boiler  besides 
greatly  reducing  the  item  of  boiler  maintenance.  Angus  Sin- 
clair drew  attention  to  the  necessity  of  treating  different  waters 
in  a  manner  suited  to  that  particular  case  and  not  trying  to 
make  one  dose  fit  all  kinds  of  water. 

J.  F.  Durn  (O.  S.  L.)  favored  a  boiler  compound  put  into 
the  tender.  The  compound  used  is  prepared  by  the  chemist 
after  careful  analysis  of  the  water  in  that  district. 
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A.  Trimibul!  (Erie)  favored  treatment  before  putting  the 
water   into  the   locomotive   tender. 

Speaking  in  answer  to  questions  concerning  the  foaming  of 
over-treated  waters,  A.  E.  Manchester  (C.  M.  &  St.  P.)  said 
that  he  had  had  some  experience  with  the  use  of  barium  hy- 
drate as  a  softening  agent  which  was  most  satisfactory,  but 
the   cost   was   practically   prohibitive. 

K    W.   Pratt  (C.  &  N.  W.)   related  his  experience  with  over- 


trcalcd  waters,  stating  that  frequent  blowing  out  was  the  best 
scheme  he  had   found. 

J.  Christopher  (T.  H.  &  B.)  said  that  some  of  his  engine 
crews  procured  castor  oil  at  their  own  expense  and  injected  it 
into  tlie  water   to  prevent   foaming. 

H.  E.  Smith  (L.  S.  &  M.  S.),  in  closing  the  discussion,  said 
that  thorouj.;h  and  constant  supervision  was  very  necessary  for 
the  best  results  and  would  often  make  a  success  of  a  system 
which  without  it  would  cause  trouble. 


Master  Gar  Builders'  Association 


FORTV-FIFTH    ANNUAL    CONVENTION. 


(Concluded  from  page  294,  July  issue.)* 


TRAIN  LIGHTING 


Committee : — T.  R.  Cook,  Chairman ;  E.  A.  Benson,  Carl 
Brandt,  Ward   Barnum,  J.   H.   Davis. 

The  committee  desires  to  change  the  suggestions  as  to  rec- 
ommended practices  given  in  the  report  of  igio  to  read  as  fol- 
lows : 

That  each  electrically  lighted  car  be  provided  with  a  notice 
describing  the  apparatus  in  the  car,  in  accordance  with  the  ex- 
hibit, and  that  this  notice  shall  be  posted  in  a  conspicL.ous  place 
in  or  near  the  switchboar  locker. 

That  where  train  line  connectors  are  used,  Gibbs'  No.  3-G 
Train  Line  Connector  be  used,  located  as  shown  on  Fig.  i,t 
with  connections  to  the  battery  dynamo  and  jumper  as  shown  on 
Fig.  2.t  If  only  two  wires  are  used,  they  shall  be  connected 
to  the  two  outside  terminals  and  the  female  connector  on  each 
end  of  car  shall  be  stenciled  "not  for  use  on  head  end  sys- 
tem." 

That  batteries  shall  be  connected  up  with  the  positive  to  the 
right,  facing  the  car. 

That  where  double  compartment  tanks  are  used,  the  connec- 
tions and  arrangement  of  battery  terminals  are  to  be  shown  on 

Fig.  3 4t 

That  each  electrically  lighted  car  shall  be  provided  with  two 
charging  receptacles  with  swivel  supports,  as  shown  in  detail  on 
Exhibits  B,  C,  and  D,t  installed  one  on  each  side  of  the  car 
as  shown  on  Exhibit  E,t  the  outside  angular  ring  to  be  the 
positive. 

That  each  electrically  lighted  car  be  provided  with  two  150- 
ampere  fuses,  close-connected  to  each  battery  terminal;  the 
fuses  to  be  arranged  and  placed  in  a  cast-iron  box,  as  shown 
on  Exhibit  F,t  and  installed  on  car,  as  shown  on   Exhibit  E. 

That  each  electrically  lighted  car  shall  be  provided  on  the 
switchboard  in  the  car,  a  switch,  fused  switch,  fuses  or  ter- 
minals. The  switches,  fuses  or  terminals  to  protect  and  com- 
pletely  disconnect   the   following   parts : 

(a)  Train  line   (where  train  line  is  used). 

(b)  Battery. 

(c)  Axle  dynamo    (where   axle   dynamo   is   used). 

(The  axle  dynamo  switch  or  fuses  to  control  the  positive, 
negative  and  field  of  the  dynamo.) 

Each  of  the  above  switches,  fuses  or  terminals  to  be  plainly 
stenciled,  designating  the  part  controlled,  the  positive  terminal 
to  be  on  the  right  side  facing  board. 

Where  a  main  lamp  switch  is  used,  or  where  fuses  controlling 
all  lamps  are  used,  they  shall  be  so  stenciled  in  plain  letters. 

That  all  fuses  on  cars  shall  be  National  Electric  Code  fuses. 

That  where  axle  dynamos  are  used,  negative,  positive  and 
dynamo  field  shall  be  fused  as  close  as  possible  to  the  dynamo 
and  prior  to  the  said  leads  either  entering  the  conduits  or 'be- 
ing secured  to  the  bottom  of  the  car.  The  above  fuses  to  be 
used  for  emergency  service  only  and  to  be  at  least  one  hundred 
per  cent,  above  the  capacity  of  the  fuses  on  the  switchboards 
protecting  the  same  leads. 


*  The  July  issue  contained  reports  as  follows:  Rules  for  Loading  Mate- 
rial, Revisions  of  Standards  and  Practice,  Revision  of  Code  of  Tests, 
Coupler  and  Draft  Equipment,  Safety  Appliances,  Train  Brake  and  Signal 
Equipment,  Opening  and  President's  Address,  Association  Business,  Con- 
cluding Exercises,  Election  of  Officers. 

tt  See  American  Engineer,  August,  1910,  page  329. 

t  Not  reproduced — copies  can  be  obtained  from  J.  W.  Taylor,  Sec,  390 
Old  Colony  Bldg.,  Chicago.— fid. 


The  following  voltages  should  be  used: 

60   volts    (nominal)    for    straight   storage,   head   end  and 

axle  dynamo  systems. 
30  volts   (nominal)   for  straight  storage  and  axle  dynamo 
system. 

That  the  batteries  shall  be  preferably  installed  in  double  com- 
partment tanks  and  substantially  as  shown  on  Exhibits  G,  H 
and  I. 

That  battery  boxes  shall  have  provided  in  each  door  a  vent 
as  shown  on  Exhibit  K. 

That  when  facing  the  end  of  the  truck  on  which  axle  gen- 
erator is  mounted,  the  pulley  or  sprocket  shall  be  on  the  right- 
hand  side. 

That  the  rules  of  fire  underwriters  shall  cover  all  car  wiring. 

That  all  wiring  under  car  to  the  switchboard  shall  be  run  in 
conduits. 

That  a  straight  pulley  seat  be  provided  for  the  axle  pulley. 
That  if  a  bushing  "or  sleeve  be  used  it  must  be  secured  to  the 
axle  independent  of  the  pulley.  Bushing  to  have  an  external  di- 
ameter of  /■/'  inches  and  to  be  8^2  inches  long,  turned  straight. 
That  the  pulley  hub  have  a  uniform  internal  diameter  of  ^V2 
inches,  the  length  of  the  hub  to  be  6i/^  inches,  the  face  of  the 
pulley  to  be  9  inches  or  wider  if  flangeless,  and  8  inches  if 
flanged.  That  the  generator  pulley  be  flanged,  crowned  and 
perforated,  and  have  an  8-inch  face. 

In  connection  with  Master  Car  Builders'  Rules  covering  in- 
terchange of  equipment  the  committee  suggests  that  the  para- 
graph at  the  bottom  of  page  103  reading: 

"On  electrically  lighted  cars  a  battery  depreciation  charge  of 
75  cents  per  day  shall  be  made,"  be  changed  to  read  as  follows: 

"On  electrically  lighted  cars,  furnished  to  foreign  roads,  where 
no  agreement  is  made,  the  following  charge  shall  be  made  per 
day  for  use  of  batteries: 

Depreciation.  Current.  Total. 

32  cells 46  cents 29  cents 75   cents. 

16  cells 23  cents 14  cents   ^7  cents." 

Discussion.— \X  was  explained,  in  answer  to  a  question  by  Mr. 
Wildin,  that  none  of  the  special  devices  mentioned  in  the  paper 
were  patented. 

G.  W.  Wildin  brought  up  the  matter  of  recommended  voltage 
of  the  batteries,  30  volts,  stating  that  this  was  not  su'table  for 
electrified  roads,  where  the  current  for  charging  the  batteries 
was  taken  from  the  power  circuit,  and  that  in  case  a  voltage 
cf  60  was  preferable.  It  was  explained  by  Mr.  Cartright,  how- 
ever, that  this  additional  voltage  would  simply  be  obtained  by 
adding  to  the  batteries  and  that  the  standard  now  would  not 
affect   roads    which   might   be   electrified    in    the    future. 

The  report  of  the  committee  was  accepted  and  referred  to 
letter  ballot. 

J.  D.  Cartright,  of  the  Lehigh  Valley  Railroad,  chairman  of 
the  committee  on  standards  of  the  Association  of  Electrical  En- 
gineers, was  given  the  privilege  of  the  floor  and  spoke  as 
follows : 

"I  am  here  to  present  for  your  consideration  the  wishes  of 
the  Association  of  Railway  Electrical  Engineers,  primarily 
formed  for  the  purpose  of  standardizing  as  far  as  possible  the 
electrical  equipment  on  cars.  Fully  realizing  the  importance  of 
the  subject,  I  hope  you  will  bear  with  me  for  a  few  moments  in 
the  presentation  of  the  subject  which  will  bo  submitted  to  you 
for  your  consideration.  I  take  this  opportunity  to  thank  your 
committee    on    train    lighting    for    their    hearty    co-operation    in 
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embodying  in  their  report  several  recommentiations  which  have 
been  made  by  our  Association.  We  do,  however,  take  certam 
exceptions  to  a   few  of  these   recommendaticns,  as   follows ; 

"Sec.  I.  Should  be  changed  to  include  additional  informa- 
tion not  shown. 

"Sec.  2.  The  first  line,  after  the  word  'used'  it  was  suggested 
that  there  should  be  inserted  the  words  'they  shall  be  inter- 
changeable  with.' 

"Sec.  5.  After  the  word  'car'  in  the  I'lrst  line  insert  the  words 
'equip  with  battery  boxes.' 

"There  is  no  necessity  of  putting  a  charging  plug  on  an  elec- 
trically lighted  car  that  has  no  battery  boxes   in   it. 

Sec.  6.  Should  read ;  That  each  electrically  lighted  car  be 
provided  with  two  150-anipere  fuses  close  connected  to  posi- 
tive and  negative  terminals  of  batteries,  at  battery  box,  before 
wires  enter  conduit  leading  to  distributing  board  in  car.  The 
fuses  to  be  arranged  and  placed  in  a  strong  metal  bo.x,  sub- 
stantially as  shown  on  E.xhibit  F,  ;.nd  installed  un  car  as  shown 
on  Exhibit   E. 

"Sec.  7.  Omit  the  word  'completely'  in  the  fourth  line.  Also 
omit  the  second  item.  We  have  found  several  instances  where 
porters  on  the  cars  nave  pulled  the  battery  switch  instead  of 
the  light  switch.  The  result  is  that  all  the  lamps  in  the  car 
have  been  burned  out,  due  to  the  excessive  voltage  generated. 

"The  sixth  line  should  read  as  follows :  The  axle  dynamo 
switch  or  fuses  to  control  the  positive  armature  and  positive 
field  of  the  dynamo. 

"We  had  considerable  discussion  on  Sec.  10.  We  wish  to 
eliminate  all  fuses  that  we  can  from  a  car,  consistent  with 
safety.  It  miglit  be  practicable  to  put  a  few  in  your  armature, 
but  do  not  put  any  in  your  field  or  both  sides  of  your  arma- 
ture  circle. 

"Sec.  T  r  should  read  as  follows :  The  following  voltages 
should   be   used : 

"For  liead  end  or  straight  storage,  64  volts   (nominal). 

"For  a.xle  dynamo  systems,  32  volts    (nominal). 

"You  will  notice  that  we  have  omitted  the  recommendation  for 
30  volts  for  the  straight  storage  system.  On  the  second  part 
we  have  omitted  straight  storage.  It  was  not  considered 
practicable   to   operate   straight   storage   on   30  volts. 

"There  is  one  typographical  error  which  has  crept  into  See. 
17.  In  the  seventh  line  the  figure  '7'  should  be  inserted  instead 
of  tlie  figure  '8,'  as  the  dimensions  for  the  face  of  the  gen- 
erator pulley. 

"At  a  meeting  of  the  members  of  the  Association  of  Rail- 
way Electrical  Engineers,  held  in  Washington  on  June  16,  191 1, 
it  was  voted  that  the  recommendations  of  your  committee  re- 
garding interchange  of  electric  lighted  cars  should  read  as 
follows :  On  electrically  lighted  cars,  furnished  to  foreign  roads, 
where  no  agreement  is  made,  a  charge  of  75  cents  per  car  per 
day  sliall  be  made  for  the  use  of  the  electric  lighting  equip- 
ment. 

"If  any  of  the  suggestions  or  recommendations  that  I  have 
made  are  out  of  order,  I  would  ask  you  to  excuse  my  presump- 
tion, but  accept  the  recommendations  of  the  Association  of 
Railway  Electrical   Engineers  just  the   same," 

TESTS  OF  BRAKE  SHOES 


Committee  : — \^'.  F.  M.  Goss,  Chairman ;  C.  H.  Young,  R.  B. 
Kendig. 

PART    I. 
Brake  Shoes. 

Status  of  the  Work. — The  Association  will  recall  that,  as  a 
result  of  the  committee's  work  prior  to  the  last  annual  meet- 
ing, there  was  presented  at  the  convention  in  1910  a  complete 
series  of  specifications  covering  frictional  and  wearing  qualities 
of  brake  shoes.  These  specifications  are  now  the  standards  of 
the  Association.  It  was  thought  at  that  time  that  the  exensive 
record  of  tests  then  available  would  make  it  possible  to  defer 
turther  work  upon  brake  shoes  for  a  time  After  a  general 
discussion  of  the  status  of  the  committee's  experimental  work, 
however,  and  especially  in  view  of  the  significance  of  the  high- 
speed tests  on  heavy  passenger  equipment,  the  results  of  which 
were  recorded  at  the  last  convention,  it  was  decided  to  extend 
the  lalioratory  work  for  the  purpose  of  securing  data  under  very 
heavy  brake-shoe  pressures.  It  was  believed  by  tlie  committee 
that  such  results  were  necessary  for  the  purpose  of  settling 
the  question  as  to  whetlier  the  standard  specifications  of  the 
Association  are  sufficient  to  protect  the  purchaser  in  selecting 
shoes  for  the  heavy  high-speed  service  referred  to. 

Outline  of  Tests  as  .igrccd  Upon  in  December. — Mr.  Young, 
of  the  committee,  was  requested  to  act  as  n  sub-committee  to 
select  and  deliver  to  the  laboratory  samples  of  shoes  used  on 
heavy  passenger  cars  in  high-speed  passenger  service  by  the 
New  York  Central  Lines,  the  Pennsylvania  Lines  and  such 
other  lines  as  might  have  shoes  to  submit. 

It  was  agreed  that  the  frictional  qualities  and  the  wear  of 
the  shoes  submitted  should  be  determined  by  applications  to  the 
33-inch  steel  wlicel  of  the  Master  Car  Builders'  brake-shoe  test- 


ing machine  in  effecting  stops  at  a  speed  of  eighty  miles  per 
hour.  All  tests  were  to  be  at  this  speed,  and  brake-shoe  pres- 
sures of  12,000,  14,000,  16,000,  18,000  and  20,000  pounds  respec- 
tively were  to  be  employed.  Each  kind  of  shoe  submitted  was 
to  be  tested  in  triplicate ;  that  is,  three  shoes  nominally  aliKe 
were  to  be  subjected  to  tests  for  the  determination  of  frictional 
qualities  and  wear. 

It  was  agreed  that  in  determining  the  wear  under  the  fore- 
going conditions  it  would  be  sufficient  to  weigh  the  shoes  ^fter 
every  three  applicatoins.  It  was  understood  that  between  ap- 
plications the  shoe  would  be  cooled  to  its  initial  temperature. 

It  was  agreed  that  no  further  investigations  of  wheel  wear 
need  be  undertaken. 

Mr.  Kendig,  of  the  committee,  v,as  requested  to  submit  a 
summary  of  the  results  of  the  brake-shoe  tests  made  under  his 
direction  in  the  fall  of  1909  on  the  Lake  Shore  &  Michigan 
Southern  Railway.  Professor  Schmidt  was  requested  to  sub- 
mit the  results  of  tests  then  in  progress  at  the  University  of 
Illinois,  which  were  designed  to  ascertain  whether  there  is  any 
material  difference  in  tlie  coefiicient  of  friction  as  developed 
by  the  use  of  the  testing  machine  when  the  shoe  is  applied  by 
weights,  as  in  the  Master  Car  Builders'  testing  machine,  and 
when  applied  by  means  of  an  air-brake  cylinder,  as  in  service. 

A.i-Ie  Loads. — In  any  study  of  the  possibilities  of  train  brak- 
ing, the  facts  concerning  axle  loads  are  of  importance.  It  is 
believed  that  the  following  data,  showing  the  actual  weight  of 
modern  cars  used  in  high-speed  passenger  service,  will  be  of 
interest  in  this  connection. 

weights  of  stkei.  and  stetx  underfr.\me  passenger  equipment   cars. 
Type  Weight     Total 

Truck.  Type  K.    R.    Co.  of  both     Wt.  of 

Trucks.       Car. 

6-wheel.  Diner    P.    R.    R 42,000  153,000 

Pullman     C.    M.    &    St,    P.     35,000         152,800 

"  Parlor-cafe     B.   &  0 42.100  150,600 

"  Pullman-Compartmcnl    .         P.    R.   R 150.000 

Pullman-Observation     ..         P.   R.   R 148.000 

Pullman-Sleeper     P.   R.  R 146,000 

Diner    .\.  T.  Si  S.   F. . .     45,000         144.000 

Chair     Si.   L.  &S.   F...      36,000  148.000 

Chair     C.    R.    I.    &   P. ..      41,000  143,000 

Chair    P.    R.    R 14?,0.ia 

Diner    C.    P..    &    Q 40,000         140,700 

Coach   St.  L.  &  S.  F. . .     ati.Ooo        139,000 

Coach    C.    R.   I.    &  P...      41,000         13(>,»00 

Buffet-Ubrary-Baggasc-.        W.    P 41,700         138,000 

Coach-Mail    ". . .         St.  L.  &S.  F...      36,000  137,000 

Mail-Baggage    St.  L.  &  S.   F. . .      36,000         137,400 

Coach    C.   &   0 42,396  136,615 

Passenger-Baggage    C.  &  0 43,395  ISb.ClS 

Diner    W.  P 42,200         136.200 

Passenger-Baggage    C.    K.   1.   &  P...      41,000         135,800 

"  Coach   C.    M.    &    St.    P.     35,000         135,000 

Passenger-Baggage       ...         St.    I..    &   S.    F. .      36,000         135,000 

Baggage-Mail    C.   R.   I.   &P...     41,000         133.650 

Postal     B.    &    0 42,100         133,200 

Baggage    C.   M.  &Sl.  P..     35,000         129,160 

Composite    ..\.  T.   &  S.   F. .  .     45,000         129.000 

Coach     C.    M.    &    St.    P.      35,000  128,700 

Coach    B.  &  U 41,200         127,300 

Chair     C.    B.    &    Q 40,000  126, 4»0 

Baggage   C.   R.   I.   &  P...      41,000         126,300 

Passenger-Baggage    P.    R.    R 42,560         126.240 

Baggage     St.  L.  &  S.  F. . .      30.000         136.200 

Pas.scnger-Baggage    P.   R.   R 42,560         124.000 

Mail    P.    R.   R 42,560         121,000 

Passenger-Baggage      ...  B.    &    0 41,200  12'J.OOO 

"  Chair     A.    T.    &    S.    !■■         45,000  122,000 

Baggage-Mail     P.  R.   K 42.600         121,000 

Baggage-Mail     P.   R.   R 42.560         120,000 

Coach    ,\.   T.   &•  S.   F. ..      45,000         120,000 

4-whe,.i.  Coach    P.    R.    R 119,000 

Coach    v.    R.   R 27,615  117,426 

Buffet- Library-Baggage.        W.    P 32,000         115,800 

0-whecl.  Baggage     f.   B,  &  0 40.000         113,900 

Coach   Southern     110.100 

Baggage    \.   T.   &  S.   F...      45.000         110,000 

Baggage    V..    &   0 42,100         109,000 

Postal      M     P 43,000  107,680 

4-wheel         Mail     N.   Y.  C.   Lines 107,000 

Baggage    N.   Y.  C.  Lines 100,000 

Baggage     W.    P 32,000  102,500 

Baggage    X.Y.  C.  5;  H.   R.     28,145         101.240 

Baggage    N.Y.  C.  &  H.    R.     28,040         101,135 

Baggage-Mail    N'.  O.  &N.  E...      1  ?.040         101.000 

Coach    L.   V 28,160         100.045 

Mail-Storage      P.    R.    R 94,300 

Baggage-Mail     C.    C.    S:   0 93.200 

Baggage    P.    R    R 93,000 

Passenger    P.   R,  R 25,820  86.930 

Postal      C.    R.    I.    &    P...      26.000  86,200 

"  Elec. -Baggage-Passenger        Long    Island     . .      30,225  83,235 

It  will  be  noted  that  tlie  eight-wheel  passenger  coach  of  the 
Pennsylvania  Railroad,  weighing  119,000  pounds,  gives  the 
heaviest  load  per  wheel,  namely,  a  load  of  14,87s  pounds.  Un- 
der the  usual  service  applications  the  brake-shoe  pressure  would, 
of  course,  be  less  than  this  amount  and  could  not,  in  the  light 
of  our  present  experiments,  be  regarded  as  excessive;  but  with 
modern  equipment,  in  emergency  applications,  the  brake-shoe 
pressure  npoii   such  a  car  may  readily  exceed   20,000  pounds. 

Performance  of  Shoes  Under  Test  as  .'iet  Forth  in  the  Ac- 
companyiny  Report  by  Dean  Benjamin. — The  desire  of  the  com- 
mittee to  determine  whether  shoes  would  resist  pressures  as 
great  as  20,000  pounds,  in  making  stops  from  a  speed  as  higli 
as  eighty  miles  an  liour.  has  been  fully  satisfied.  The  detailed 
report    of    tests    shows    the    precise    results    obtained    as    to    co- 
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frticiiMit  i>l  tricliuii  and  wear  iruiii  a  cuiisiikraljlc  miiiibcr  of 
shoes  when  tested  under  the  several  dilTerent  pressures  up  to 
and  inehiding  20,000  pounds.  It  is  formally  reported  to  your 
coinnnttee  also  that  tests  made  at  the  laboratory  of  the  Univer- 
sity of  Illinois  have  involved,  without  serious  diHicully,  brake- 
shoe  pressures  as  great  as  24,000  pounds.  If  it  be  assumed  that 
a  shoe  in  such  service  will  rarely  be  called  upon  to  withstand 
the  conditions  of  an  emergency  stop  from  a  speed  as  high  as 
eighty  miles  an  hour,  it  may  also  l.e  assumed  that  shoes  such 
as  those  tested  may  be  regarded  as  reliable  for  such  service. 
It  is  of  the  highest  importance,  however,  to  know  that  the  value 
of  the  coefficient  of  friction  decreases  as  the  pressure  upon  the 
shoe  is  increased.  So  great  is  this  change  in  the  coefficient  of 
friction  for  some  shoes  that  the  lergth  of  ftop  is  reduced  but 
slightly  by  increasing  the  pressure  from  18,000  to  20,000  pounds. 
On  the  other  hand,  the  wear  of  all  shoes  increases  rapidly  with 
increase  of  pressure. 

The  tests  were  made  at  a  speed  of  eighty  miles  an  hour,  and 
since  the  previous  work  of  the  comn'ittee  does  not  mvolve  such 
speeds,  it  has  been  impossible  to  tie  up  the_ results  of  the  pres- 
ent series  with  those  which  have  already  been  made  of  record 
by  the  committee.  For  this  reason,  it  is  impossible  to  judge 
from  them  the  sufficiency  of  the  present  specifications  for  use 
in  selecting  shoes  for  very  high-speed  service.  It  has  been 
suggested  that  in  all  probability  a  shoe  which  gives  the  best  re- 
sults under  the  present  specifications  will  at  least  give  good  re- 
sults under  the  higher  speeds  and  pressures,  such  as  are  now 
being  considered.  Under  the  circumstances,  it  was  thought 
best  to  present  the  results  as  obtained  for  the  information  ot 
members,  in  the  hope  that  later  a  series  of  :csts  may  be  made 
under  heavy  pressures  at  different  speeds,  which  will  permit 
such  results  to  be  connected  with  those  underlying  the  present 
specifications. 

Coefficient  of  Friction  as  Determined  I'pon  a  Brake-shoe 
Testimj  Machine  When  the  Shoe  Is  Applied  by  Weights  and  by 
Air. — By  the  courtesy  of  Professor  Schmidt,  the  University  of 
Illinois  undertook  to  determine  the  effect  upon  the  coefficient 
of  friction  as  found  by  e.Kperiment  when  the  shoe  was  quickly 
applied,  as  by  weight,  and  when  more  slowly  applied,  as  by  air. 
Ihe  purpose  of  this  inquiry  was  to  settle  the  question  as  to 
whether  results  obtained  on  the  testing  machine  were  the  same 
as  those  which  would  he  expected  under  service  conditions  on 
the  road,  conditions  of  speed  and  pressure,  of  course,  being  the 
same.  The  following  biief  report  from  Mr.  A.  S.  Williamson, 
giving  the  results  of  such  tests,  may  be  accepted  as  conclusive 
evidence  that  the  results  are  substantially  the  same  in  both 
cases : 
Dean   Ji'.  F.  M.   Goss,  Chairinan   of  the  Brake-shoe  Committee, 

Master  Car  Builders'  Association: 
De.^r  Sir. — Responding  to  the  request  of  the  Brake-shoe  Com- 
mittee, tests  have  been  made  upon 'the  brake-shoe  testing  ma- 
chine of  the  University  ot  Illinois,  in  the  course  of  which  the 
shoe  has  been  dropped  upon  the  wheel  through  the  action  of 
weights,  and  also  by  use  of  an  arrangement  of  air  equipment 
giving  substantially  the  conditions  of  service.  These  tests  were 
made  with  a  great  variety  of  shoes  and  under  many  different 
conditions  of  speed  and  pressure  Within  the  limits  involved  by 
these  experiments,  the  mean  coefficent  of  friction  is  practically 
independent  of  the  manner  in  which  the  shoe  is  applied.  The 
following   results   are   typical : 

'  Di.\Moxu  S"'  Shoe — Speed.  60  M.  P.  H. 

Shoe  Pressure.  Coefficient  of  Friction. 

6,840    pounds     13  95   fweights) 

6,840    pounds     14.15   (air) 

12.000    pounds     12.25   (weights) 

12,000    pounds     12.50  (air) 

The  facts  are  perhaps  better  shown  by  means  of  Fig.  A.  giv- 
ing the  records  obtained  from  the  brake-shoe  *esting  machine 
for  the  two  methods  of  application,  all  under  conditions  as  near- 
ly as  possible  identical.  The  similaritv  of  the  coefficient  of  fric- 
tion in  the  two  cases  is  shown  in  the  uppei  ot  the  three  dia- 
grams. The  middle  diagram  shows  a  comparison  of  the  pres- 
sures, and  the  lower  diagrsm  the  retarding  effect  during  the 
application,  all,  of  course,  applying  to  the   same   stop. 

(Signed)  A.   S.  Willi.\mson. 

Recommendations. — In  concluding  the  summary  of  the  work 
of  the  past  year,  your  committee  would  recommend : 

1.  That  some  further  work  be  undertaken  by  the  Association 
for  the  purpose  of  connecting  the  results  ibtained  under  high 
brake-shoe  pressures  with  those  upon  which  the  Association's 
specifications  are  based. 

2.  That  in  the  specifications  of  the  commitiee,  as  presented  in 
the  report  of  igio.  paragraphs  "c"  and  "f"  be  changed  to  read 
"steel   or   steel-tired  wheel,"   instead   of   "steel-tired   wheel." 

The  formal  report  of  the  tests  which  have  been  made  under 
the  direction  of  the  committee  during  the  current  year  is  as 
follows : 

Dean  W.  F.  M.  Goss,  Chairman.  Brake-shoe  Committee,  Master 
Car   Builders'  Association.    Urbana.   III.: 

De.\r  Sir. — I  take  pleasure  in  transmitting  herewith  Profes- 
sor Endsley's  report  on  the  tests  of  fourteen  brake-shoes,  author- 


ized by  yiHir  coinmiltei.  1  do  imi  know  that  1  can  add  any- 
thing to  the  report  itself  which,  it  seems  to  me,  brings  out 
all  the  points  of   interest.     I   vvouhi   like,  however,  to  voice  my 
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own  opinion  that  the  tables  and  curves  show  pretty  conclu- 
sively that  there  is  nothing  particular  to  Le  gained  either  in 
friction  or  wear  by  carrying  pressures  beyond  18,000  pounds. 
By  reference  to  Figs.  15,  16  and  17,  it  is  easily  seen  that  the 
coefficient  of  friction  drops  rapidly  between  18,000  and  20,000 
pounds  pressure,  and  that  the  amount  of  wear  is  correspond- 
ingly greater,  while  the  stopping  distance,  of  course,  is  not 
materially  diminished. 

C.  H.  Benj.^min-. 
Dean   C.   H.   Benjamin,  Purdue    Uniz'crsity: 

De.\r  Sir. — I  submit  herewitli  a  report  of  tests  of  brake-shoes 
made  for  the  Brake-shoe  Committee  of  the  Master  Car  Build- 
ers' Association. 

The  tests  were  conducted  upon  the  Master  Car  Builders' 
brake-shoe  testing  machine,  a  description  of  which  will  be 
found  in  the  Proceedings  of  the  Association  for   1894  and   1906. 

The  shoes  tested  were  of  seven  different  kinds.  Six  shoes  of 
each  kind  were  received  at  the  university,  and  of  this  number 
two  of  each  type,  making  fourteen  shoes  in  all,  were  tested. 
None  of  the  shoes  had  been  in  service  prior  to  their  receipt  at 
the  laboratory.  All  of  the  shoes  were  given  a  laboratory  num- 
ber. 

Schedule  of  Test. — So  far  as  practicable,  each  shoe  was  tested 
upon  a  steel-tired  wheel  under  the  following  brake-shoe  pres- 
sures :  12.000,  14.000,  16,000,  t8,ooo  and  20,000  pounds,  the  in- 
itial speed  of  the  machine  being  in  each  case  eighty  miles  per 
hour.     At  each  of  the  above  pressures  nine  stops  were  made. 

Method  of  Testing. — In  anticipation  of  a  test,  the  shoe  was 
given  a  number  of  applications  until  a  full  bearing  surface  was 
obtained,  after  which  it  was  accurately  weighed  upon  a  pair  of 
scales.  The  shoes  were  first  tested  at  a  pressure  of  12,000 
pounds,  after  which  the  pressure  was  increased  by  increments 
of  2,000  pounds  until  a  pressure  of  20,000  pounds  was  reached, 
or  until  the  shoe   broke  nr  became   unserviceable. 

The  loss  in  weight  of  the  shoe  was  obtained  by  weighing  the 
shoe  after  each  three  applications,  thus  giving  a  check  upon  the 
loss  for  each  pressure.  During  the  nine  applications  at  each 
pressure,  three  cards  were  taken  from  which  the  coefficient  of 
friction   was  obtained.     It   will  be  seen  that   some  of  the   shoes 
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failed  before  the  pressures  of  18,000  and  20,000  pounds  had 
been   reached. 

Between  each  application  the  shoe  was  cooled  by  a  blast  of 
air  until  the  temperature  was  reduced  to  such  an  extent  that 
the  observer  could  bear  his  hand  upon  the  shoe.  This  required 
from  twenty-two  to  twenty-eight  minutes  between  each  appli- 
cation. 

Results  Obtained. — The  results  obtained  are  given  in  Tables 
I  to  VI,  inclusive. 

Table  I  gives  the  results  obtained  at  a  hrake-shoe  pressure 
of  12,000  pounds.  Col.  I  of  this  table  gives  the  number  of  the 
brake  shoe ;  Col.  II,  the  designation  of  the  shoe ;  Col.  Ill,  the 
road  on  which  it  is  standard ;  Col.  IV,  the  coefficient  of  friction 
of  shoe:  Col.  V,  the  average  coefficient  of  friction  of  the  two 
shoes  of  the  same  kind ;  Col.  VI,  the  loss  for  each  100,000,000 
foot-pounds  of  work  done  for  each  shoe;  Col  VII,  the  aver- 
age loss  per  100,000.000  foot-pounds  of  work  done  for  the  two 
shoes  of  each  kina. 

Table  Tl  gives  results  obtained  at  14,000  pounds  pressure. 

Table  III  gives  results  obtained  at   16,000  pounds  pressure. 

Table  IV  gives  results  obtained  at  18,000  pounds  pressure. 

Table  V  gives  results  obtained  at  20,000  pounds  pressure. 

In  Tables  II  to  V  the  notations  for  the  columns  are  the  same 
as  for  Table  I. 

Table  VI  gives  the  approximate  distance  per  stop  in  feet  as 
obtained  from  the  three  cards  taken  at  each  pressure  for  the 
two  shoes  of  each  kind.  Col.  I  of  this  table  gives  the  number 
of  the  brake  shoe;  Col.  II,  the  designation  of  the  shoe;  Col. 
Ill,  the  road  on  which  it  is  standard;  Col.  IV,  the  approximate 
distance  in  feet  during  the  stop  at  a  pressure  of  12,000  pounds ; 
Col.  V,  the  approximate  distance  in  feet  during  the  stop  at  a 
pressure  of  14,000  pounds;  Col.  VI,  the  approximate  distance 
in  feet  during  the  stop  at  a  pressure  of  16,000  pounds;  Col. 
VII,  the  approximate  distance  in  feet  during  the  stop  at  a 
pressure  of  i8,ooo  pounds;  Col.  VIII,  the  approximate  distance 
in  feet  during  the  stop  at  a  pressure  of  20,000  pounds. 

Fig.  I  gives  the  average  coefficient  of  frict'on  of  each  kind  of 
shoe  tested,  plotted   against  the  brake-shoe  pressure. 
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Fig.  2  gives  the  average  loss  per  100,000,000  foot-pounds  of 
work  done  for  each  kind  of  shoe,  plotted  against  the  brake- 
shoe  pressure. 

Fig.  3  gives  the  approximate  distance  per  stop  in  feet  for 
each  kind  of  shoe,  plotted  against  the  brake-shoe  pressure. 

It  will  be  seen  from  Fig.  i  that  the  coefficient  of  frictoin  of 
all  but  two  kinds  of  shoes  tested  decreased  as  the  pressure 
increased,  the  two  exceptions  being  the  "plain  cast-iron  shoe" 
and  the  "National  shoe."  This  is  no  doubt  due  to  the  fact  that 
the  composition  of  the  outside  layer  of  the  shoe  is  not  of  the 
same  texture  as  the  inner  layer,  or  that  the  heating  and  cooling 
of  the  shoe  changed  the  materia!  in  such  a  way  as  to  affect  the 
frictional  qualities.  Also,  it  will  be  seen  from  Fig,  15  that  the 
loss  due  to  wear  is  increased  as  the  pressure  is  increased  in  all 
but  three  kinds  of  shoes.  These  are  the  "piain  cast-iron,"  the 
"National"  and  the  "U"  shoe.  Two  of  these  kinds  of  shoes  are 
the  ones  which  showed  the  inconsistency  in  the  coefficient  of 
friction. 

In  order  to  check  these  seeming  inconsistencies,  either  in  the 
wear  or  frictional  qualities,  three  shoes,  one  of  each  kind  men- 
tioned above,  were  again  tested  at  12,000  pounds  pressure  after 
the  tests  at  18,000  pounds  pressure  had  been  conducted.  The 
results  from  these  retests  are  given  as  dotted  lines  in  the  curves 
shown  in  Figs,  i  and  2.  It  will  be  seen  from  these  dotted  lines 
that  in  each  case  the  seeming  inconsistency  practically  disap- 
peared, showing  that  tests  of  the  outside  layer  of  a  shoe  will 
not  in  all  cases  give  similar  results  to  tests  of  the  inner  ma- 
terial. 

It  will  be  seen  from  the  results  shown  in  Fig.  i  that  the 
points  representing  coefficient  of  friction  for  all  shoes,  except 
one.  fall  close  together,  there  being  less  tlian  two  per  cent,  va- 
riation in  any  two  sets  of  shoes.  The  one  exception  is  the 
"Pittsburg"  shoe,  which  is  a  composition  shoe,  and  gave  prac- 
tically twice  the  coefficient  of  friction  obtained  from  any  of  the 
other  shoes. 

i.  he  results  shown  in  Fig.  2  indicate  that  the  wear  is  not  uni- 
form for  the  different  makes  of  shoes,  it  varying  from  about 
1.5  to  over  5  pounds  per  100,000,000  foot-pounds  of  work  done 
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at  12,000  pounds  pressure  and  from  about  3.5  to  over  12  pounds 
at  20,000  pounds  pressure.  It  will  be  also  seen  from  Fig.  2  that 
the  loss  is  not  much  increased  until  a  pressure  of  18,000  or 
20,000  pounds  is  reached. 

The  results  shown  in  Fig.  3  show  that  the  distance  per  stop 
is  about  the  same  for  all  shoes  but  one,  this  shoe  being  the 
■'Pittsburg"  shoe,  which  gave  the  highest  coefficient  of  friction. 
Three  of  the  sliocs  tested  stopped  the  wheel  in  a  less  distance 
of  18,000  pounds  than  at  20,000  pounds,  and  three  of  the  other 
four  shoes  gave  almost  the  same  results  at  18,000  as  at  20,000 
pounds.  The  only  shoe  that  showed  much  advantage  at  20,000 
pounds  over  that  at  18,000  pounds  was  the  "Spear-Miller."  This 
shoe  became  very  hot  and  gave  off  a  flame  three  or  four  feet 
long  resembling  a  gas  flame  during  the  stop  at  20,000  pounds 
pressure. 

Louis  E.  Endsley. 
PART    II. 

Brake  Beams. 
Changes  in  Draimng  of  Break  Head. — The  committee  desires 
to   recommend  certain  changes   in  the   drawmg   of   the  standard 
brake  head  as  shown  on  Sheet  M.  C.  B.  17. 

1.  The  dimensions  of  the  upper-hanger  hole  have  been  made 
the  same  as  the  dimensions  of  the  lower-hanger  hole,  to  permit 
the  use  of  the  i-inch  hanger.  This  change  was  omitted  from 
the  drawing  last  year  tlirough   error. 

2.  The  inclination  of  15/16  inch  in  6%  inches,  as  shown  on 
the  side  elevation  of  the  head  on  Sheet  M.  C.  B.  17,  is  correct 
for  the  brake  beam  hung  14  inches  above  the  rail,  but  is  not 
correct  for  the  standard  13-inch  hanging  for  inside-hung  beams. 
The  drawing  has  been  corrected  to  show  an  mclination  of  I  9/32 
inches  in  6  inclies.  to  correspond  to  the  13-inch  hanging,  and 
all  the  vertical  dnnensions  have  been  made  to  read  from  a  line 
drawn  through  the  center  of  the  bottom  hanger-hole  and  the 
center  of  the  wheel.  The  contour  of  the  iiead  has  not  been 
changed  in   doing  this. 

3.  The  ribs  bracing  the  under  side  of  the  lower  shoe-bearing 
lug  have  been  removed  from  the  drawing,  as  these  ribs  are  not 
actually  being  used   on   the   heads  to-day. 

4.  Sheet  M.  C.  B.  17  shows  a  5^-inch  radii  at  the  ends  of  the 
shoe-bearing  lugs,  and  the  committee  believes  this  only  results 
in  less  bearing  area  and  is  of  no  value,  and  accordingly  the 
drawing  has  been  changed  to  show  a  '^-inch  radius  at  this 
point  and  the  side  of  the  lug  has  been  slightly  tapered. 

1  he  committee  recommends  the  adoption  of  these  changes, 
which  we  believe  to  be  improvements  in  the  design  of  the  head, 
without  affecting  its  interchangeability  with  heads  and  shoes 
now  in  service. 

Reviezv  of  Recommendations  4  and  5  of  the  1910  Report. — 
Among  tfee  several  recommendations  made  by  the  committee  at 
last  year's  convention  there  were  two,  numbers  4  and  5,  which 
were  rejected  on  the  letter  ballot.     They  are  as  follows : 

"That  all  No.  2  beams  used  on  cars  built  after  January  i, 
1908,  shall  be  of  such  dimensions  thrt  all  parts  of  the  beam  will 
lie  within  the  outline  shown  in  Fig.  10  of  this  report ;  and  that 
this  outline  be  shown  among  the   standard  drawings. 

"That  on  page  591  of  the  Proceedings  for  1909.  the  seventh 
paragraph,   relating  to  beam  No.  2.  be  changed  to  read:   'Beam 
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No.  2  must  be  used  on  cars  of  more  than  35,000  pounds  light 
weight,  and  it  may  be  used  on  cars  of  35,000  light  weight  or 
less.'  " 

For  the  purpose  of  ascertaining  tlie  reasoii  for  the  objection 
to  these  two  recommendations,  the  committee  early  issued  to 
the  membership  of  the  Association  a  circular  of  inquiry,  ask- 
ing the  roads  which  voted  agamst  these  propositions  to  state 
their  reasons  to  the  committee.  The  purpose  of  this  procedure 
was   to   secure    for   the   committee    such   information   as   would 
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permit  it  to  modify  the  recommendations  so  as  to  make  them 
acceptable  to  the  objecting  roads.  A  meager  response,  only, 
was  returned. 

Some  of  the  suggestions  received  in  reply  to  this  circular  are 
conflicting,  but  they  have  all  been  combined,  as  far  as  possible, 
to   form  a  new  diagram  as  is  shown   in  Fig.   ig. 

The  principal  points  raised  related : 

1.  To  the  distance  from  the  face  of  the  brake  head  to  the 
back  of  the  beam,  which  has  been  changed  from  $1/2  inches  to 
5  inches. 

2.  With  steel  or  steel-tired  wheels,  which  may  be  reduced  to 
.30  inches  in  diameter,  there  is  danger  with  a  deep  beam  of  hav- 
ing the   fulcrum   striking  the  axle. 
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3.  The  location  of  the  diagonal  lines  limiting  the  tension 
members  of  the  beam  has  been  changed  to  avoid  confiiction  with 
some  beams  which   are  now   in  service. 

The  diagram  shown  in  Fig.  19  is  submitted  for  the  considera- 
tion of  the  meniber.s  with  the  same  recommendation  with  which 
the  diagram  was  submitted  last  year. 

Having  presented  the  discussion  so  far  as  it  could  be  devel- 
oped, your  committee  would  resubmit  for  discussion  recom- 
mendations 4  and  5  as  above  given,  with  the  request  that  they 
be  so  modified  at  the  convention  as  to  make  them  acceptable  to 
the  members. 

Discussion. — The  first  part  of  this  report  brought  out  some 
discussion  in  the  shape  of  request  for  information  concerning 
the  variation  of  axle  weight  on  the  testmg  machine,  it  was 
explained  that  there  was  no  variation  in  this  weight  for  the 
different  tests. 

The  reconnnendations  of  the  committee  that  further  work  be 
undertaken  were  referred  to  the  executive  committee,  and  the 
secretary  was  instructed  to  change  the  reading  in  paragraphs  "c" 
and  "f"  to  "steel  or  steel  tired  wheels,"  instead  of  "steel  tired 
wheels." 

Attention  was  drawn  to  the  fact  that  an  error  had  been  made 
in  the  report  in  connection  with  the  radius  of  the  fillet  in  para- 
graph 4  under  brake  beams.  This  should  be  %  in.  inscad  of 
I-16  in.  as  shown.  The  recommendations  of  the  committee 
were  adopted  and  submitted  to  letter  ballol. 

REFRIGERATOR  CARS 


Committee  : — M.  K.  Barnum,  chairman  ;  J.  S.  Chambers,  G.  W. 
Lillie,  \V.  E.  Sharp,  E.  Posson,  W.  C.  Arp,  R.  S.  Miller. 

The  Uniform  Height  of  Refrigerator  Cars  from  the  Rail  to 
THE  Floor. 

Our  investigation  of  this  subject  shows  that  a  large  majority 
of  the  refrigerators  built  within  the  last  ten  years  or  more  have 
the  height  of  floor  varying  between  48  inches  and  SO  inches 
above  the  rail,  but  the  Santa  Fe  Refrigerator  Dispatch  has 
some  six  thousand  cars  with  floors  approximately  46J/2  inches 
above  the  rail.  We  have  not  been  able  to  learn  of  any  cars 
which  have  the  floor  at  42  inches  above  the  rail,  as  stated  in  the 
Railroad  Refrigerator  Service  Association  Circular  No.  84,  dated 
Tune  26,  1909. 

We  also  find  that  all  freight-house  platforms  of  the  largest 
roads  and  packing-houses  vary  in  height  from  42  inches  to  46 
inches  above  the  rail,  and  understand  that  the  American  Railway 
Engineering  and  Maintenance  of  Way  Association  has  not  yet 
adopted  any  standard  height  for  freight-house  platforms ;  we 
therefore  suggest  that  the  Master  Car  Builders'  Association 
adopt  a  minimum  of  48  inches  as  the  recommended  practice  for 
refrigerator-car  floors,  and  that  the  matter  be  taken  up  with 
the  American  Railway  Engineering  and  Maintenance  of  Way 
Association  with  the  view  of  having  them  adopt  46  inches  as  the 
maximum  height  of  freight-house  platforms,  as  we  believe  that 
this  will  make  ample  allowance  between  the  bottom  of  refrigera- 
tor doors  and  top  of  platforms,  so  as  to  avoid  trouble  about 
opening  the  doors  at  freight  houses. 

Standard  Drip  Cup  for  Refrigerators. 
The   committee   has   not   yet   been   able   to   find   any   drip   cup 
which   will   meet  all   of  the   requirements,   which   now   seem  im- 
possible to  meet  in  full,  but  the  committee  will  continue  to  in- 
ve.stigate  the  subject  and  make  supplementary  report. 

Relattvely  Small  Ice  Tanks. 
Refrigerator  cars  may  be  divided  into  two  general  classes— 

(1)  Fresh-meat   cars. 

(2)  Fruit  and  dairy  cars. 

d)  The  best  and  most  modern  refrigerators  are  used  for 
shipping  fresh  meats,  and  these  are  provided  with  ice  tanks 
which  experience  has  proven  to  be  amply  large.  Fresh-meat 
cars  use  crushed  ice  and  salt,  and  a  total  capacity  of  5,000 
pounds  per  car  has  been  found  ample  for  all  ordinary  service 
conditions :  the  committee,  therefore,  recommends  that  tanks  of 
5,000  pounds  ice  capacity  be  adopted  as  the  minimum  for  such 
cars. 

(2)  For  fruit  and  dairy  refrigerators  a  minimum  of  3,000 
pounds  per  tank,  or  6,000  pounds  per  car,  is  recommended.  Our 
investigation  leads  us  to  believe  that  the  complaints  mentioned 
by  the  Railroad  Refrigerator  Service  ,\ssociation  have  been 
caused  by  old  cars  that  had  ice  tanks  much  smaller  than  the 
present  practice,  which  are  rapidly  disappearing  from  service, 
and  we  believe  tanks  of  the  size  above  recommended  are  amply 
large  to  protect  shipments  under  all   ordinary  conditions. 

The  Traffic  Department  will  be  the  first  to  object  to  encroach- 
ing  any    further   than    necessary   on    the   loading    space   of    the 


car,  and  there  seems  to  be  no  present  necessity  for  increasing 
the  outside  length  of  the  car  beyond  about  40  feet,  the  present 
size  of  the  largest   refrigerator. 

Discussion. — A  supplementary  report  was  read  by  Mr.  Barnum 
(I.  C.)   as  follows: 

The  committee  has  continued  its  investigation  of  a  standard 
drip  cup  for  refrigerator  cars,  and  has  obtained  from  a  num- 
ber of  the  roads  which  are  the  largest  owners  of  refrigerators 
and  also  from  the  packing  companies  drawings  of  their  stand- 
ard drain  cups,  together  with  reports  on  theii  performance.  All 
of  these  drain  cups  are  alike  in  their  essential  features,  con- 
sisting in: 

1.  A  depression  or  cup  below  the  level  of  the  drip  pan  into 
which  the  water  drains;   and 

2.  A  drain  pipe,  the  top  of  which  projects  .'ibove  the  bottom  of 
the  cup  to  a  varying  height,  thereby  retaining  some  water  in 
the  cup  round  about  the  pipe,  which,  with  the  inverted  cap 
fitted  over  the  top  of  the  drain  pipe,  forms  a  water  seat.  This 
arrangement  permits  the  melted  ice  to  overflow  into  the  drain 
pipe  and  at  the  same  time  prevents  the  admission  of  warm  air 
in  summer;  but  it  will  not  obviate  freezing  in  winter,  and  the 
drain  pipe  must  be  plugged  to  exclude  cold  air  in  freezing 
weather.  All  of  the  replies  received  to  our  inquiries  indicate 
that  there  are  no  serious  complaints  about  the  last  two  features. 
Our  investigation  leads  us  to  believe  that  the  combination  of  re- 
quirements specified  by  the  Railroad  Refrigerator  Service  Asso- 
ciation are  mechanically  impossible. 

Mr.  Barnum  also  explained  that  a  change  should  be  made  in 
the  report  in  connection  with  the  height  of  freight  house  plat- 
forms, which  it  was  proposed  to  have  the  Mainten.ince  of  Way 
Association  make  standard.  These  should  be  44  in.  instead  of 
46  in.,  as  stated  in  the  report,  thus  leaving  a  difference  of  4  in. 
between  the  level  of  the  car  floor  and  top  of  platform. 

Mr.  Hennessey  (C.  M.  &  St.  P.)  asked  for  information  con- 
cerning what  was  being  done  in  connection  with  salt  water 
drippings,  which  he  found  were  still  giving  considerable  trou- 
ble. It  was  explained  that  private  car  owners,  who  are  the 
principal  users  of  salted  ice,  were  active  on  this  subject,  but 
had  found  difificulty  in  getting  a  valve  to  answer  the  purpose 
of  holding  the  water  within  the  tanks.  It  was  found  that  this 
valve  would  freeze  and  give  considerable  difficulty  in  operating. 
The  cars,  however,  were  being  fitted  and  experiments  were  con- 
tinually being  carried  on  with  different  arrangements  and  it 
was  expected  that  success  would  eventually  be  attained. 

The  recommendations  of  the  committee  were  ordered  submit- 
ted to  letter  ballot. 

PRICES  FOR  LABOR  AND  MATERIAL  FOR  STEEL  CARS 


Committee : — F.  H.  Clark,  chairman ;  G.  E.  Carson,  C.  F. 
Thiele,  Ira  Everett,  B..  Julien,  S.  T.  Park,  T.  M.  Ramsdell. 

The  recommendations  of  the  committee  are  as  follows : 

Eliminate  all  present  rules  on  page  58  of  the  1910  Code  of 
Rules,  with  reference  to  repairs  to  steel  cars,  and  substitute  the 
following : 

All  rivets  3.4-inch  diameter  or  over,  12  cents  net  per  rivet, 
which  covers  removal  and  replacing  of  rivets,  including  remov- 
ing, fitting,  punching  or  drilling  holes  when  applying  patches  or 
splicing  and  replacing  damaged  parts,  not  to  include  straight- 
ening. 

All  rivets  j4-inch  diameter  and  less  than  V2-inch  diameter, 
7  cents  net  per  rivet,  which  covers  removal  and  replacing  of 
rivets,  including  removing,  fitting,  puncliing  or  drilling  holes 
when  applying  patches  or  splices  and  replacing  damaged  parts, 
not  to   include   straightening. 

Straightening  or  repairing  parts  removed  from  damaged  car, 
60  cents  per  100  pounds. 

Straightening  or  repairing  parts  in  place  on  damaged  car; 
also  any  part  that  requires  straightening,  repairing  or  renewing, 
not  included  on  rivet  basis,  24  cents  per  hour. 

Paragraph  showing  steel-scrap  credits  to  be  eliminated  from 
Rule  No.  HI,  on  page  58;  also  Rule  No.  107,  on  page  51,  to  be 
eliminated,  and  charges  and  scrap  credits  shown  in  Rule  No. 
104,  on  page  51,  change  to  read  as  follows  : 

Charge.        Credit. 

Steel,   plate   and   structural,   per   pound 03  .O0J/2 

Steel,  pressed  and  flanged,  per  pound 04,'.  j  .oo^/j 

In  making  repairs  to  cars  on  a  rivet  basis,  the  cost  of  remov- 
ing and  replacing  fixtures  not  secured  by  rivets,  but  necessarily 
removed  in   order  to   repair  or   renew  adjacent   defective  parts, 
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should   lie   ill   ailditioii   to  the   rivet  basis;   rules  covering  wood-  2.  Steam  hose,   five-ply,   I'j   inches  inside  diameter,  25   inches 

car  repairs  lo  govern.  long.     Print  D. 

Paint  applied,  one-quarter  hour  labor  to  be  allowed  per  pound  3.  Hose  clamp,  as  shown  on  Print  E. 

of  paint  applied  and  on  the  basis  of  Rule  No.  105.  4.  Each   end   of   hose  to  be   fitted   with   nipple,   as   shown   on 

The   report   was   approved   and    the    recommendations   of    the       "fit  f-  ,,  .     ,  .  .^,      ,      . 

5.  Coupler  to  have  riot  less  than   ij4-inch  openmg.     The  hori- 
zontal elevations  of  nipple  to  opening  through  coupler  is,  mini- 


committee  were  referred  to  letter  ballot. 


TRAIN  PIPE  AND  CONNECTIONS  FOR  STEAM    HEAT 


Committee: — I.  S.  Downing,  chairman;  II.  E.  Passmore,  T.  H. 
Russum,  J.  J.  Ewing,  C.  A.  Schroyer. 

In  ibe  report  of  the  committee  last  year  the  committee  recom- 
nunded  the  following  Recommended  Practices  be  advanced  as 
Standard  : 

1.  Two-inch  train  iine. 

2.  Location  of  steam  train  line,  signal  and  brake  pipe,  as 
shown  on  M.  C.  B.  Sheet  Q. 

3.  End  train-pipe  valves. 

4.  Length  of  steam  hose  from  face  of  coupler  gasket  to  end 
of  nipple. 

The    above    recommendations    have    been    recommended    prac- 
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tices  since  TQO,;,  and  in  view  of  this  the  committee  felt  justified 
in  recommending  that  they  be  advanced  to  standards.  The  com- 
mittee will  agiin  recommend  the  2-inch  train  line,  end  valves 
and  location  of  pipes.  The  latter  recommendation  w:ll  be 
changed  to  show  the  dimensions  taken  from  center  line  of  car, 
instead  of  center  line  of  coupler  shank.  The  nipple  recom- 
mended last  year  is  again  recommended,  all  dimensions  being 
shown.  The  committee  found  but  a  slight  difference  in  nipple 
furnished  by  the  different  manufacturers. 

In  regard  to  steam  hose — the  present  recommended  practice 
is  ^%  inches  diameter.  The  committee  finds  but  few  roads  are 
using  hose  larger  than   i'>  inches,  and  there  would  not  be  any 


hi-i — 


3-[ 


LEfiern  op   mosi 


fIfCft  £NO  Of 
MfSl    Tt  CUB 

or  csKtr. 


mum,  15  degrees;  maximum,  20  degrees.     Coupler  to  be  tapped 
with   iy2-inch  pipe  thread,  as  shown  on  Print  F. 

It  is  the  further  recommendation  of  the  committee  that  the 
manufacturers  of  stcam-liose  couplers  be  asked  to  appoint  a  com- 
mittee to  act  jointly  with  a  committee  of  this  association,  to 
report  at  the  next  convention  on  the  contour  lines  of  a  coupler 
that  will  make  it  interchangeable. 

Discussion. — The  matter  of  the  length  of  the  hose  was  con- 
sidered, C.  E.  Fuller  (U.  P.)  believing  that  a  25-in.  hose  was 
too  long,  and  that  it  should  not  be  over  24  in.  F.  W.  Brazier 
(N.  Y.  C.)  stated  that  on  the  long  cars  he  had  found  it  abso- 
lutely necessary  to  have  a  hose  at  least  25  in.  in  length,  it  was 
found  that  the  hose  after  being  in  service  for  a  time  would 
become  sometimes  i>i  in.  shorter  than  when  applied.  This  was 
due  to  the  congealing  anad  hardening  of  the  hose,  and  was 
found  to  occur  in  the  yards   as  well  as  on  trains. 

T.  H.  Cuitis  (L.  &  N.)  reported  that  he  had  used  26  in.  hose 
on  passenger  equipment,  but  had  found  it  too  long,  and  was 
now  using  24  in.   hose. 

The  angle  of  the  head  to  prevent  kinking  of  the  hose  was 
discussed,  Mr.  Fuller  stating  that  in  the  majority  of  cases  the 
present  head  would  make  a  kink  in  the  hose  and  that  he  would 
like  to  see  the  committee  continued  and  make  further  report  on 
this  particular  point.  He  further  stated  that  he  would  like  to 
see  this  committee  charged  with  the  recommending  of  standard 
equipment  throughout,  including  size  of  hose,  and  other  fea- 
tures.    A  motion  to  this  effect  was  finally  carried. 

There  arose  considerable  objection  to  the  use  of  a  two-piece 
coupling  with  a  separate  nipple,  and  it  was  explained  that  the 
committee  simply  recommended  this  as  a  makeshift  until  a 
standard  could  be  arrived  at. 

The  report  was  finally  accepted  and  submitted  to  letter  ballot. 


great  hardship  in  adopting  i}^  inches  inside  diameter  as  rec- 
ommended practice  in  place  of  lYs  inches. 

The  committee  do  not  feel  that  it  can  report  on  a  coupler  at 
this  time 

The  committee  would  recommend  for  adoption  as  standards 
the  following : 

1.  Two-inch  train  line. 

2.  End  valves,  with  not  less  than   ij^-inch  openings. 

3.  Location  of  steam,  air  and  signal  pipe,  as  shown  on 
Print  A  (not  reproduced). 

The  committee  v.ould  recommend  for  adoption  as  recom- 
mended practice   the   following : 

I.  Nipple,  as  shown  on  Print  B.  (See  American  Engineer, 
August.   1910.) 


CAR  WHEELS 

Committee : — Wm.  Garstang,  Chairman ;  A.  E.  Manchester, 
O.  C.  Cromwell,  W.  C.  A.  Henry,  R.  W.  Burnett,  J.  A.  Pilcher, 
R.  L.  Ettenger. 

A  point  brought  out  by  the  Manufacturers'  Association  is, 
that  under  present  conditions  with  high-braking  pressures,  the 
limiting  factor  for  each  weight  of  wheel  is  the  temperature 
stresses  set  up  on  account  of  the  rapidity  with  which  heat  is  gen- 
erated on  the  surface  of  tread  of  the  wheel  under  heavy  and 
continuous  braking. 

As  the  present  tendency  is  toward  increased  braking  pres- 
sure, it  is  thought  possible  that  the  present  weights  should  be 
raised,  particularly  for  wheels  used  under  cars  of  high  tare 
weight,  such  as  refrigerator  cars  of  60.000  pounds  marked  ca- 
pacity, for  which  at  present  the  standard  625-pound  wheel  is 
used. 

As  this  question  was  found  to  be  quite  iar-reaching  in  its 
effect  upon  the  present  standards,  and  sufficient  time  was  not 
available  to  give  it  the  thorough  investigation  that  it  demands, 
tlie  committee  does  not  feel  justified  in  making  a  recommen- 
dation at  this  time. 

It  is  considered  of  such  importance,  however,  that  your  at- 
tenton  is  called  to  same  here  in  order  that  a  study  be  made  of 
the  subject. 

The  committee,  also,  has  been  called  upon  to  take  up  as  ad- 
ditional work,  its  recommendations  in  the  1910  report,  bearing 
on  diameters  of  steel  and  steel-tired  wheels  in  connection  with 
coupler  heights,  efficiency  of  brakes,  with  respect  to  angularity 
of  hangers  and  clearances  necessary  to  provide  adjustments.  Its 
deductions  from  replies  made  to  circular  of  inquiry  on  these 
points  are  given  below. 
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To  this  circular  we  received  twenly-nine  replies.  After  a 
careful  analysis  of  the  replies,  it  was  found  that  the  maxi- 
mum diameter  of  steel  or  steel-tired  wheels  that  can  be  used 
by  most  of  the  railroads  and  keep  a  draw-bar  height  not  to  ex- 
ceed 341/2  inches  and  be  used  in  connection  with  the  existing 
brake  beams  and  head  was  33  inches,  several  of  the  roads  re- 
ported that  they  could  use  ss^/i  inches  and  in  a  few  instances 
34  inches  and  34H  inches. 

In  deciding  upon  the  minimum  diameter  to  which  all-steel  or 
steel-tired  wheels  should  be  worn,  the  question  of  maintaining 
a  draw-bar  height  of  not  less  than  3i>i  inches — making  allow- 
ances for  compression  of  springs,  wear  of  journal  and  brasses, 
and  also  to  compensate  for  the  wear  of  the  wheels — was  duly 
considered.  Three  methods  were  suggested  that  can  be  used, 
depending  upon  the  construction  of  the  trucks,  as   follow : 

1.  Lining  under  center  plate  and   side  bearings. 

2.  Blocking  under  spring   seat. 

3.  Lining  on  top  of  journal  box. 

The  first-mentioned  method  can  only  be  used  to  a  limited  ex- 
tent where  detachable  center  plates  and  side  bearings  are  used. 

The  second  method  can  be  adopted  in  cases  where  the  clear- 
ance between  the  top  of  the  bolster  and  truck  frame  is  sufficient 
to  allow  for  wear  of  journals  and  bearings  and  for  necessary 
reduction  in  the  diameter  of  the  wheels.  On  trucks  with  steel 
side  frames,  this  cannot  be  done  in  many  instances,  and  atten- 
tion is  called  to  this  in  order  that  greater  clearance  between  the 
top  of  bolster  and  the  truck  frame  be  allowed  in  new  construc- 
tion. 

The  third  method  can  be  used  in  most  trucks  except  such  as 
have  the  boxes  cast  solid  with  the  frames,  and  consists  in  using 
two  or  three  thicknesses  of  metal  liners  applied  between  the 
tie  bars  and  the  bottom  of  the  journal  box,  when  using  maxi- 
mum diameter  of  wheel.  These  liners  to  be  transferred  one  by 
one  to  the  top  of  the  box  as  the  diameter  of  the  wheel  decreases. 

With  either  of  these  methods  it  is  possible  in  many  cases  to 
use  a  minimum  wheel  diameter  of  30  inches  The  majority  of 
the  roads,  however,  advise  that  the  minimum  diameter  that  can 
be  used  under  present  equipment  is  32  inches. 

From  the  replies  that  were  received  to  the  circular  of  in- 
quiry, the  following  table  was  compiled,  showing  the  number  of 
railroads,  the  number  of  40  and  50  ton  cars  operated  by  same, 
and  the  minimum  diameter  to  which  wheel  could  be  worn  on 
these  roads : 

TABLE    SHOWING    NUMBER  OF   RAILROADS    AND   CARS    OWNED    BY    SAME 

RAILROADS    AND    THEIR    RECOMMENDATIONS    FOR     MINIMUM 

DIAMETER    FOR     ALL-STEEL    OR     STEEL-TIRED    WHEELS. 

9  roads  representing  151,611,  40  &  50  ton  cars,  recommend  32     -in.  wheels 

3  roads  representing     42,582,  40  &  50  ton  cars,  recommend  31^ -in.  wheels 

1  road  representing     12,186,  40  &  50  ton  cars,  recommends  31^-in.  wheels 

2  roads  representing     49,117,  40  &  50  ton  cars,  recommend  31     -in.  wheels 

1  road     representing        101,  40  &  50  ton  cars,   recommends  30J^-in.   wheels 

2  roads  representing  120,019,  40  &  50  ton  cars,  recommend  30  -in.  wheels 
1  road  representing  1.492,  40  &  50  ton  cars,  recommends  2934-in.  wheels 
1   road     representing     24.531.  40  &  50  ton  cars,  recommends  29V3-in.  wheels 

From  these  results  the  committee  does  not  feel  disposed  to 
recommend  a  specific  dimension  as  a  minimum  diameter  at  which 
all-steel  or  steel-tired  wheels  should  be  worn  before  replace- 
ment. 

On  account  of  the  great  variation  in  diameters  due  to  wear 
that  might  be  possible  with  the  use  of  all-steel  and  steel-tired 
wheels,  and  the  effect  that  this  wear  will  have  on  the  efficiency 
of  the  brakes  due  to  the  increased  angularity  of  the  brake 
hangers  and  levers,  the  committee  has  forwarded  to  the  Com- 
mittee on  Train  Brakes,  all  data  bearing  on  this  subject  for  I'ts 
consideration. 

RECOMMENDATIONS. 

GAUGES    AND    LIMITS. 

First.  At  present,  three  standard  gauges  are  shown  on  Sheet 
No.  i6  Standard  Practice.  M.  C.  B.  Proceedings,  1910,  one  for 
mounting,  one  for  inspecting  and  one  for  checking  wheels. 

As  these  gauges  are  all  slightly  dfferent,  they  are  confusing 
to  the  shopmen,  and  it  has  been  proposed  that  one  gauge  be 
used  in  place  of  the  three  gauges  now  shown.  This  method  has 
been  found  to  be  entirely  practical,  and  is,  in  fact,  followed  by 
many  roads. 

The  present  wheel-check  gauge,  shown  on  Sheet  No.  16,  M.  C. 
B.  Standard,  fulfils  the  requirements  of  such  a  gauge,  and  it  is 
recommended  that  a  cut  of  this,  as  shown  on  the  attached  draw- 
ing, be  substituted  for  the  three  gauges  now  shown  on  Sheet 
No.   16  of  the  M.  C.   B.   Standard  Practice. 

In  order  to  better  protect  the  gauge  from  wear,  the  gauging 
point  at  the  throat  of  the  wheel  has  been  increased  from  i^-inch 
to  yl-'mch.  This  has  the  further  advantage  of  more  nearly  ap- 
proximating the  original  location  in  remounting  second-hand 
wheels. 

It  is  also  recommended  that  the  first  sentence,  paragraph  3, 
under  Mounting  Wheels  in  Recommended  Piactice,  be  changed 
as  follows : 

"Third. — That  in  mounting  wheels  new  or  second-hand,  the 
standard  wheel-mounting  and  check  gauge'  be  used  in  the  fol- 
lowing manner :" 


Second.  In  1909  the  Railway  Club  of  Pittsburgh  made  the 
following  suggestion : 

"The  dimension  4  feet  5  3/32  inches  on  Figure  6-A,  be  changed 
to  4  feet  5  s/32  inches,  due  to  not  mounting  more  than  one  wheel 
with  maximum  flange  thickness  on  the  same  axle.  In  accor- 
dance with  Rule  66." 

This  was  approved  by  the  Arbitration  Committee  in  1909  and 
changes  made  in  the  Code  of  Rules.  The  gauges  shown  on 
Sheet  16,  however,  were  not  changed.  The  dimension  referred 
to  is  the  distance  between  backs  of  flangs  at  the  base  line. 

After  careful  consideration,  the  committee  does  not  feel  that 
this  dimension  should  have  been  increased  to  4  feet  5  5/32 
inches,  as  it  will  not  accomplish  the  purpose  for  which  this 
change  was  intended,  or  to  prohibit  the  mounting  of  two  maxi- 
mum flanges  on  the  same  axle. 

It  is,  therefore,  recommended  that  this  dimension  should  be  4 
feet  5  3/32  inches  as  recommended  in  1907  report.  This  will 
necessitate  changing  the  dimension  4  feet  5  5/32  inches  on  Fig- 
ure 9,  page  37,  Code  of  Rules,  and  Figure  9,  page  599  of  the 
proceedings  of  1910,  back  to  4  feet  s  3/32  inches. 

Third.  The  second  paragraph  of  Rule  24  in  Code  of  Rules 
reads: 

"In  no  case  may  two  new  wheels  having  maximum  thick 
flanges  be  mounted  on  the  same  axle."     It  is  recommended  that 


the  wording  of  this  rule  be  changed  to  the  following:  In  no 
case  should  two  new  wheels  be  mounted  on  ihe  same  axle  when 
the  thickness  of  the  two  flanges  together  will  exceed  the  thick- 
ness of  one  normal  and  one  maximum  flange,  or  2  17/32  inches. 

Fourth.  The  committee  recommends  that  the  standard  wheel 
circumference  gauge  be  changed  as   follows : 

That  the  number  of  brackets  be  increased  from  3  to  4  and 
the  length  of  the  brackets  increased  toward  the  rim  of  the  wheels 
so  as  to  project  J^-inch  beyond  the  rim  when  the  brackets  are 
in  proper  position. 

Fifth.  The  present  method  of  giaduating  the  circumference 
measure  does  not  provide  a  definite  boundary  for  each  tape  size 
as  the  tape  sizes  are  indicated  with  lines. 

It  is,  therefore,  recommended  that  instead  of  defining  a  tape 
size  with  a  line,  it  be  defined  by  the  spaces. 

Sixth.  The  committee  recommends  that  the  limit-gauge  for 
remounting  second-hand  cast-iron  wheels,  which  is  shown  on 
Sheet  16-A  of  the  Proceedings  of  1910  of  the  M.  C.  B.  Asso- 
cation,  be  shown  in  the  different  positions  in  which  it  is  to  be 
used  with  explanatory  notes. 

Seventh.  It  is  recommended  that  the  minimum  flange  thick- 
ness gauge  for  new  wheels,  shown  on  Sheet  16  of  the  1910  Pro- 
ceedings of  the  M.  C.  B.  Association,  have  the  figure  i  5/32 
inches  changed  to  i  11/64  inches  in  order  that  the  minimum 
thickness  of  flange  be  as  much  below,  as  the  maximum  thick- 
ness of  flange  is  above,  a  normal  flange. 

Eighth.  The  Association  of  Manufacturers  of  Chilled  Car 
Wheels  has  suggested  that  a  few  changes  be  made  in  the  de- 
sign of  the  present  standard  wheels  in  order  to  improve  foun- 
dry  practice   and   reduce   losses. 

625-POUND    WHEEL. 

A  slight  reinforcement  in  the  outt.ide  rim  by  moving  the  ra- 
dius I  5/16  inches,  i/16-inch  toward  center  of  wheel,  the  ob- 
ject of  which  is  to  improve  foundry  condition  in  drawing  the 
pattern  from  the  sand. 

Also  the  fillet  in  the  acute  angle  of  bracket  and  tread  to  be 
increased  to  Js-inch.  this  in  order  to  allow  the  pattern  to  be 
drawn  from  the  mold  without  break  ng  down  the  sand. 

67S-POUND  WHEEL. 

A  slight  reinforcement  in  the  outside  rim  by  moving  the  ra- 
dius I  3/16  inches,  i/16-inch  toward  the  center  of  the  wheel. 

The  fillet  in  the  acute  angle  of  bracket  and  tread  to  be  in- 
creased to  3/^-inch,  this  in  order  to  allow  the  pattern  to  be  drawn 
from  the  mold  without  breaking  down  the  sand. 
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Also,  change  the  radius  of  the  intersection  of  front  plate 
from  2  inches  to  3  inches  to  correspond  with  the  625-pound 
wheel ;  this  will  improve  the  metal  at  intersection  and  reduce 
the  skimming  action  at  this  point  while  the  metal  is  flowing 
from  the  hub  to  the  rim. 

The  top  contour  of  the  bracket  to  be  reinforced  at  its  junc- 
tion with  a  flange  as  shown  on  drawing. 

725-POUND    WHEEL. 

Make  a  slight  reinforcement  in  the  outside  riin  by  moving  the 
radius   I '4  inches,  Js-inch  toward  the  center  of  the  wheel. 

Also  tlie  fillet  in  the  acute  angle  of  bracket  and  tread  to  be 
increased  to  -Jg-inch,  in  order  to  allow  the  pattern  to  be  drawn 
from  the  mold  without  breaking  down  the  sand. 

Change  the  radius  of  the  intersection  of  front  plate  from  2 
inches  to  3  inches  to  coriespond  with  the  625-pound  wheel.  This 
will  improve  the  metal  at  intersection  by  reducing  the  skimming 
action  at  this  point  while  the  metal  is  flowing  from  the  hub  to 
the  rim. 

The  top  contour  of  the  bracket  to  be  reinforced  at  its  junc- 
tion with  the  flange  as  shown  on  drawing   (not  reproduced). 

Increase  the  thickness  of  the  brackets  at  the  base  from  i  s/i6 
inches  to  i->s  inches. 

Tenth.  It  is  also  recommended  that  the  part  of  the  paragraph 
No.  8,  page  763,  of  the  Proceedings  of  the  ,\ssociation  of  igio, 
vhich   reads  as  follows : 

".^nd  the  day,  month  and  year  when  made,  plainly  formed 
in  the  inside  plate  in  casting." 

Be  changed  to  read : 

And  the  month,  day  and  year  when  made,  plainly  formed  on 
the  inside  plate  in  casting. 

STEEL  .\ND  STEEL-TIRED  WHEELS  FOR  FREIGHT   SERVICE. 

Eleventh.  It  is  recommended  that  the  diameter  for  all  new 
steel  and  steel-tired  wheels  for  freght  cars  be  made  33  inches. 

Twelfth.  For  high-capacity  freight  cars  built  in  the  future 
and  likely  to  be  equipped  with  steel  wheels,  it  is  recommended 
that  provisions  be  made  in  the  construction  of  car  and  trucks 
to  permit  the  use  of  wheels  varying  in  diameter  from  33  inches 
to  30  inches. 

Discussion. — Considerable  discussion  was  given  to  the  subject 
of  recommendations  of  the  committee  for  standard  33  in.  diam- 
eter. It  was  pointed  out  that  in  the  case  of  the  steel  tired 
wheel  it  was  possible  to  turn  the  diameter  to  30  in.,  which 
would  affect  not  only  the  brake  beams  and  hangers,  but  the 
height  of  the  draw  bar  and  other  details.  The  discussion 
brought  out  the  fact,  however,  that  fully  90  per  cent,  of  the 
answers  to  a  circular  specified  a  33  in,  wheel.  No  action  was 
taken  at  the  meeting  to  change  the  recommendations  of  the 
committee,  the  report  of  which  was  accepted  and  submitted  to 
letter  ballot. 

It  was  moved  by  C.  E,  Fuller  (U,  P,)  that  the  subject  of 
fastenings  for  built  up  wheels  be  considered  in  ne.xt  year's  re- 
port, Mr,  Garstang  suggested  the  preparing  of  drawings  show- 
ing the  principal  dimensions  of  steel  and  steel  tired  freight 
wheels. 

SPRINGS  FOR  CAR  TRUCKS 


The  secretary  reported  that  this  committee  had  not  succeeded 
in  getting  together  sufficient  information  to  cover  the  subject 
properly  and  that  it  requested  more  time. 

LUMBER  SPECIFICATIONS 


No  report  from  this  committee  was  received,  and  the  work 
of  the  previous  year  being  so  satisfactory  and  coveimg  the  sub- 
ject so  well,  the  committee  was  discharged. 

CONSOLIDATION 


In  a  verbal  report,  F.  H.  Clark  (B.  &  O.),  chairman  of  the 
committee,  stated  that  the  work  assigned  to  the  committee  this 
year  was  to  investigate  the  question  of  legality  of  the  proposed 
consolidation.  They  had  done  so  and  had  found  that  there 
was  no  legal  objection  to  the  consolidation  of  the  two  associa- 
tions. 

It  was  moved  by  Mr.  Seley  that  the  report  of  the  committee 
be  received  and  that  the  committee  be  continued. 

In  discussing  this  motion  G.  W.  Wildin  (N.  Y.,  N.  H.  &  H.) 
urged  action  of  some  sort  on  this  question  and  suggested  tbat 
the  committee  be  instructed  to  prepare  a  plan  for  consolidation 
at  the  next  convention.  A  motion  to  thi.i  effect,  however,  was 
lost. 


20th  CENTURY  AUTOMATIC  LOOSE   PULLEY   OIL   CUP 


The  accompanying  cuts  illustrate  the  manner  in  which  the 
principle  of  centrifugal  force  is  used  to  automatically  oil  loose 
pulleys.  This  cup,  which  is  manufactured  and  sold  by  the 
American  Specialty  Co.,  of  Chicago,  111.,  is  made  of  thin  pressed 
steel,  and  is  so  light  that  counterbalancing  is  not  necessary.  It 
will  run  from  one  to  three  weeks  per  filling,  according  to  the 
number  of  starts  and  stops,  speed,  etc.  All  oil  put  into  the  cup 
goes  to  the  bearing  and  the  nuisance  of  having  oil  flung  and 
spattered  over  floor,  workman,  machines  and  belts  is  entirely 
eliminated,  and  with  it  a  decided  saving  in  oil  and  time  is  ef- 
fected. 

Fig.  I  shows  the  cup  ready  to  screw  into  the  hub  of  the 
wheel.     Fig.   2  is   a  view   of   the   inside,    showing   the    feeding 


FIG.    I.  FIG.    2, 

tube.  When  the  pulley  is  brought  into  operation  the  centrifugal 
force  throws  the  oil  to  the  top  of  the  cup  and  fills  the  feeding 
tube.  When  the  pulley  starts  next  time  a  portion  of  he  oil  in 
the  tube  is  fed  to  the  bearing,  and  the  tube  again  fills  itself. 
Fig,  3  shows  the  cup  detached  from  the  nipple  for  filling.  This 
can  be  done  easily  by  hand,  no  wrenches  being  required.     The 


FIG.    3, 


cup  can  be  removed,  filled  and  replaced  with  the  pulley  in  any 
position,  thus  doing  away  with  the  necessity  of  shiftmg  belts, 
turning  shafting,  etc,  to  bring  the  oil  hole  on  top. 


The  Plym  Fellowship  Committee  of  the  University  of  Illinois 
announced  the  choice  of  Donald  Graham  of  the  Class  of  1907  as 
the  winner  in  competition  for  the  fellowship  for  the  year  1911-12. 
The  fellowship  as  established  by  Francis  J.  Plym  yields  $1,000, 
and  it  is  conferred  for  the  purpose  of  assisting  graduates  of 
exceptional  promise  of  the  Department  of  Architecture  of  the 
University  of  Illinois  to  a  year  of  foreign  travel  and  study. 
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THE  NEW  DESIGN  "QUEEN  CITY"  BACK  GEARED 
CRANK  SHAPER 


Just  eight  years  ago,  soon  after  tlie  introduction  of  high  speed 
tool  steels,  the  Queen  City  Machine  Tool  Co.,  of  Cincinnati,  O., 
was  organized  to  manufacture  back-geared  crank  shapers.  The 
first  i6-in.  machine  was  described  in  this  journal  in  the  fall 
of  1903.  Since  then  these  shapers  have  fully  kept  pace  with 
the  improvements  in  tool  steels,  and  now  they  are  capable  of 
using  the  very  best  to  their  highest  capacity  for  double  duty 
and  speed.  The  accompanying  illustration  represents  the  16- 
inch  back-geared  shaper  of  to-day,  and  the  improvements  in 
same   will   be  incorporated  in   the  three   larger   sizes   curing  the 


PllWEKir/,    AND    .\ICURATE     16-INCH     SHAl'EK. 

present  year.  It  is  with  these  changes  tliat  this  description  has 
most  to  do.  Part  of  them  have  been  an  evolution  oi  the  past 
eight  years,  but  the  most  important — the  improvement  in  the 
radial  bearings— is  just  being  used  on  this  machine,  the  Queen 
City  people  being  pioneers  on  this  construction  in  shaper  manu- 
facture. 

It  is  of  course  appreciated  by  the  users  of  machine  tools,  and 
by  those  familiar  with  their  construction,  that  the  greatest 
trouble  experienced  is  due  to  poor  lubrication  and  madequate 
bearings.  In  the  crank  shaper,  the  bearings  that  have  to  do  with 
delivering  the  driving  power  to  the  ram,  in  the  order  of  their 
importance,  are  as  follows :  crank  pin,  bull  wheel,  driving  and 
driven  shafts,  and  the  lower  rocker  arm  shaft  and  those  that 
connect  the  link  with  rocker  arm  and  ram.  These  all  have 
heat  treated  and  ground  journals  running  in  cast  iron.  The 
crank  pin  has  the  heaviest  duty  to  perform  in  proportion  to 
its  size:  the  body  of  this  is  made  from  a  crucible  ste.-l  casting, 
and  has  a  heat  treated  sleeve  pressed  over  the  pin,  and  is 
ground  to  be  a  running  fit  in  the  cast  iron  crank  block;  this 
block  has  an  oil  reservoir  witli  channels  cut  to  insure  thorough 
distribution  of  the  oil,  which  is  lifted  from  the  reservoir  onto 
the  crank  pin  by  a  chain,  the  oil  always  flowing  back  to  the 
reservoir;  thus,  a  continual  flow  of  oil  is  sure  to  result  if  proper 
attention  is  paid  to  providing  a  supply  of-  good  oil,  as  means 
have  been  provided  for  drawing  off  the  oil  when  used  up  and 
replacing  it   with    a    fresh    supply. 

The  bull  wheel  hub  also  has  a  hardened  sleeve  pressed  on  it, 
and  is  afterwards  ground  to  size;  the  same  oiling  device  is 
used  here  as  on  the  crank  pin  just  described.  The  cone  pulley 
shaft  has  a  3-point  bearing  eliminating  the  overhang  at  drive. 
The    five   journals    of   the    driving   and    driven    shafts    are    heat 


treated  and  ground,  run  in  removable  cast  iron  bushes,  and  are 
kept  flooded  with  oil  by  means  of  ring  oilers.  The  chain  is 
used  on  crank  pin  and  bull  wheel  hub,  and  other  bearings  in 
the  feed  that  revolve,  because  a  ring  will  not  lift  sufficient  oil 
when  shaper  is  running  at  slow  speeds.  The  rocker  arm  and 
link  shafts  are  provided  with  good  lubricating  facilities,  although 
neither  ring  or  chain  can  be  used,  because  the  motion  is  not 
fully  rotary,  only  about  one-quarter  of  a  circle  being  described. 

The  best  test  of  a  shaper  is  to  note  the  proportion  of  ihe 
power  delivered  to  what  is  available  at  the  cutting  tool.  The 
belt  pull  of  this  shaper  is  below  the  average,  yet  it  will  take 
very  heavy  cuts ;  the  countershaft  should  run  at  270  r.  p.  m. 
The  four  cone  steps  are  6  in.,  7  g/i6  in.,  gYn  in.,  10  11/16  in. 
for  a  2-in.  double  belt.  Single  gear  ratio,  4  to  i ;  back  gear 
ratio,  19  to  I.  This  combination  will  figure  to  the  following 
cutting  strokes  to  ram-  7.98,  11.78,  17.15,  25.31,  37.9,  55.95,  81.4S 
and  120.24  per  minute,  which  it  will  be  noted  are  in  geometrical 
progression.  There  are  twelve  changes  of  feed  instantly  ob- 
tainable without  danger  to  the  operator's  fingers.  T!iese  eight 
speeds  and  twelve  feeds  can  be  so  combined  as  to  ccver  every 
requirement  for  the  turning  out  of  work  rapidly.  Roughing 
can  be  done  much  faster  with  a  slow  speed  and  wide  feed,  and 
with  less   shock  to  the  machine  than   excessive  high   speeds. 

Something  of  the  workmanship  and  rigidity  of  this  shaper 
can  be  judged  by  the  guaranteed  accuracy;  the  makers  agree 
to  produce  work  to  within  .0005  in.  for  the  full  16-inch  stroke, 
and  vise  is  square  to  this  limit.  The  arch  ram  is  a  big  factor 
in  securing  the  rigidity  of  the  cutting  tool  necessary  to  pro- 
duce this  accuracy,  while  the  design  and  position  of  the  table 
support  and  rigid  construction  of  column,  rail,  etc.,  enables  the 
work  to  be  solidly  lield  while  being  machined-^  the  least  move- 
ment of  the  work  has  a  tendency  to  cause  the  tool  to  gouge 
when  taking  heavy  cuts;  this  table  support  is  closely  gibbed  to 
table,  eliminating  both  the  up  and  down  movement  of  the 
work;  the  base  has  an  extra  solid  footing  as  it  is  made  very 
long  to   bring  table   support  out  to   extreme   end   of   table. 

This  shaper  is  also  very  low,  making  it  handy  for  the  opera- 
tor, whose  every  movement  is  considered  at  each  po'nt.  The 
long  and  low  design  also  provides  for  long  ram  bearings  in 
the  column,  and  it  will  be  noted  that  the  ram  is  very  long  in 
proportion ;  also,  less  metal  is  required  to  produce  a  rigid  and 
substantial  machine.  All  flat  bearing  surfaces  are  of  large 
area,  and  gibbed  for  taking  up  the  wear.  The  feed  screws  Iiave 
micrometer  adjustments,  and  the  swivels  are  graduated.  All 
pinions  are  made  from  bar  steel,  and  where  considered  neces- 
sary parts  are  of  steel  and  heat  treated  where  servic::  requires 
it  to  insure  long  life.  All  gear  teeth  are  generated,  and  all 
gears  and  T  slots  cut  from  the  solid.  Shafts  of  a'w  length 
may  be  key  seated  under  the  ram. 


IMPROVED  HEAVY  DUTY  DRILL  PRESS 

The  Colburn  Machine  Tool  Co.  have  lately  made  some  im- 
portant improvements  in  their  line  of  heavy  duty  drill  presses, 
and  the  illustration  shows  the  D-3  size  machine,  wnich  has  a 
capacity  for  drilling  three-inch  holes  with  high  speed  drills  in 
solid  steel  at  the  feeds  and  speeds  recommended  by  the  drill 
manufacturers.  The  following  are  some  of  the  more  impor- 
tant improvements  embodied  in  their  latest  design.  The  first 
machines  had  a  right  angle  drive,  that  is,  the  main  driving  shaft 
stood  at  an  angle  of  90  degrees  to  the  line  shaft,  necessitating 
the  use  of  the  quarter  turn  belts  when  a  number  of  machines 
were  set  in  a  row  and  driven  from  one  line  shaft.  This  is  now 
changed,  so  that  the  main  driving  shaft  in  the  speed  box,  on 
which  is  mounted  the  driving-  pulley,  sets  parallel  to  the  line 
shaft.  This  allows  any  number  of  machines  to  be  set  in  a 
row  side  l)y  side  and  belted  with  straight  belt  direct  from  one 
line  shaft. 

The  speed  box  is  an  entirely  new  design.  It  is  mounted  upon 
a  substantial  extension  or  knee  at  the  rear  of  the  main  column. 
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There  are  eight  changes  of  speed  obtained  tlirough  sliding  gears 
and  positive  clutches.  All  speed  changes  arc  made  with  two 
levers  which  arc  within  easy  reach  of  the  operator  wliile  stand- 
ing in  front  of  the  machine.  Four  speed  changes  are  made 
similar  to  the  changes  with  a  selective  transmission  on  an  auto- 
mobile. All  the  gears  in  the  speed  box  are  made  of  steel  and 
the  corners  of  the  teeth  beveled  where  they  slide  together.  Gears 
subjected  to  the  heaviest  strain  are  liardened.  All  bearings  have 
bronze  busliings.  The  speed  box  is  so  designed  that  it  forms 
a  perfectly  tight,  non-leakable  oil  reservoir  and  everything  in- 
side receives  a  continuous  bath  of  oil.  This  feature  greatly  adds 
to  the  life  of  the  gears  and  bearings  besides  practically  eliminat- 
ing noise.  A  target,  on  top  of  the  speed  box  in  plain  sight  of 
the  operator,  shows  which  gears  arc  engaged.  A  set  of  back 
gears  increases  the  speeds  to  eight  and  these  are  engaged  and 
disengaged  by  means  of  a  lever,  plainly  sliown  in  the  illustra- 
tion. 

The  machine  is  driven  through  a  friction  clutch  pulley  oper- 
ated by  means  of  a  lever.  This  being  a  high  speed  drill  press, 
the  gears  run  at  a  high  rate  of  speed  and  it  is  impossible  to 
make  the  speed  changes  when  driven  by  the  regular  clutch  pulley 
on  account  of  the  severe  impact  caused  by  too  suddei;  engage- 
ment of  the  gears  and  clutches.  To  overcome  this,  an  auxiliary 
friction  clutch  is  interposed  between  the  main  friction  pulley 
and  the  gears  in  the  speed  box.  By  its  use  the  gears  are  made 
to  turn  very  slowly,  and  the  different  speed  changes  can  be 
made  without  the  slightest  jar  or  shock.  The  different  speeds 
and  feeds  and  the  combination  by   which  they  are  obtained  are 
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shown  on  a  speed  and  feed  index  plate  attached  to  the  feed  box 
in  plain  sight,  and  the  operation  of  changing  either  speeds  or 
feeds  is  most  simple. 

The  feeds,  of  which  there  are  six,  are  obtained  by  means  of 
the  pull  rod  operating  the  back  gears  and  the  pull  rod  oper- 
ating the  drive  key.  To  change  the  feeds  on  the  high  speeds 
it  is  advisable  to  stop  the  machine  and  proceed  as  for  chang- 
ing speeds,  but  when  running  on  the  slow  speeds  the  machine 


need  not  be  st(>|)i)i.(l  to  cliange  the  feeds.  The  whole  operation 
of  speed  and  feed  changing  is  extremely  simple  and  is  very 
quickly  made.  By  looking  at  the  index  plate  the  op=;rator  can 
see  at  a  glance  just  what  to  do  to  get  any  desired  feed  or 
speed  or  he  can  tell  at  just  what  feed  or  speed  the  Tiachine  is 
running,  by  noting  the  positions  of  the  levers  and  rods  and  com- 
paring them  with  the  index  plate.  It  will  be  seen  ti-.at  all  the 
working  levers  are  so  placed  that  the  operator,  while  standing 
in  front  of  the  machine,  can  reach  any  of  them  without  stoop- 
ing over.  This  feature  saves  many  minutes  in  a  day's  work  and 
is  an  important  factor  in  increasing  production.  In  addition  to 
the  graduated  dial  automatic  feed  tripping  device  another  safety 
trip  is  added  which  automatically  trips  the  feed  when  the 
spindle  has  reached  its  lowest  position.  This  prevents  possible 
accident  on  account   of   feeding   down   too   far. 

These  machines  arc  usually  equipped  with  pump,  tank  and 
piping  for  supplying  drilling  compound  when  workinj,  in  steel. 
The  pump  is  attached  to  the  outside  of  the  speed  box,  and  is 
driven  by  a  short  round  belt  from  pulley  on  main  driving  shaft. 
The  tank  is  placed  at  the  lower  right  hand  side  of  the  frame  in 
the  most  convenient  position  for  draining  back  from  the  table, 
and  entirely  out  of  the  way.  An  upwardly  extending  flange 
cast  entirely  around  the  base  plate  keeps  any  liquid  tliat  slops 
over  from  running  on  the  floor. 

To  arrange  the  machine  for  motor  drive  a  special  bedplate 
having  an  extension  for  the  motor  is  provided.  The  motor 
sets  directly  under  the  clutch  pulley  to  which  it  is  belted.  A 
consitant  speed  motor  of  from  lo  to  20  h.p.,  depemling  upon 
the  work  to  be  done,  should  be  used.  The  clutch  pulley  allows 
the  machine  to  be  stopped  and  started  without  stopping  the 
motor.  This  machine  is  built  with  either  standard  bracket  type 
of  table  or  with  compound  table.  Both  types  of  tables  have  a 
telescopic  elevating  screw  which  eliminates  the  necessity  of  mak- 
ing a  hole  through  the  floor.  Special  chucks,  fixtures,  etc.,  can 
be   mounted   upon   either  type   of   table. 


NEW  HAVEN  PROTESTS   AGAINST   ELECTRIFICATION 


Protesting  against  compulsory  electrification,  the  New  York, 
Xew  Haven  and  Hartford  Railroad  has  sent  a  circular  indicating 
its  view  to  every  member  of  the  Massachusetts  Legislature.  The 
circular  says  in  part: 

"Except  where  use  of  tunnels  is  rendered  less  dangerous  by 
the  use  of  electricity,  there  has  been  no  compulsory  electrifica- 
tion of  railroads.  All  the  electrification  of  the  New  Haven  has 
been  without  compulsory  legislation.  The  New  Haven  has  re- 
peatedly stated  its  desire  and  willingness  to  electrify.  This  year 
it  proposes  to  electrify  from  Readville  on  the  Boston  and  Provi- 
dence, and  to  Beverly  on  the  Boston  and  Maine. 

"Electrification  of  short  distances,  say  ten  miles,  has  never 
been  found  at  all  economical,  and  a  compulsory  electrification 
within  a  ten-mile  limit  will  be  unusually  uneconomical. 

"Money  required  for  electrification  must  be  released  by  the 
issue  of  new  securities,  and,  unless  the  money  for  electrification 
is  wisely  and  economically  expended,  there  will  be  placed  upon 
railroad  transportation  a  very  serious  charge  which  can  only 
be  met  by  increased  freight  and  passenger  rates.  The  best 
business  interests  of  New  England  require  these  rates  to  be 
kept  as  low  as  possible  consistent  with  safety." 


POSITION  WANTED 


Young  Man  with  a  practical  education,  and  five  years'  ex- 
perience on  premium  and  bonus  systems,  desires  connection  with 
a  substantial  company  wanting  a  higher  shop  efficiency.  Best 
references.     Address   F.   H.   M.,   care   American    Engineer. 


Mechanical  Man  scientifically  trained,  eleven  years'  shop 
and  drawing  room  experience,  and  in  locomotive  and  railway 
supply  line.  At  present  is  assistant  chief  draftsman  of  a  large 
manufacturing  concern,  but  desires  position  as  chief  draftsman 
or  designer.     Address   M.   S.   W..  care   American   Engineer. 
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PERSONALS 


J.   T.   Robinson    has  bten    made  master   mechanic   of  the  Missouri   Pacific 
Ry.  at  Osawatomie,  Kans. 


E.    R.    LocKHART   has    been    made    master    mechanic    of    the    Missouri    Pa- 
cilic  Ry.   at   lloisington,   Kans. 


W.    \y.    Morrow    has    been    made    general    foreman    of    the    Santa    Fe    at 
Prescott,   Ariz.,   vice   C.    F.    Ryer,   resigned. 


E.   W.  Cantwell  has  been   made  master  boilermaker  of  the  Big  Four  at 
Bellefontaine,   O.,   vice  J.   R.   Gushing,   deceased. 


F.  M.  Kerwin  has  been  made  roundhouse  foreman  of  the  Chicago,  Rock 
Island  &  Pacific  Ry.  at  Silvis,  111.,  vice  T.  Kilpatrick,  promoted. 


W.   H.   Sample  has  been  appointed  master  mechanic  of  the  Grand  Trunk 
Ry.,  at  Ottawa,  Ont.,  vice  R.   Cowan,  assigned  to  other  duties. 


E.    H.    Bankard,    purchasing   agent   of   the    Baltimore    &   Ohio    R.    R.,   has 
had  his  jurisdiction  extended  over  the  Cincinnati,   Hamilton   &  Dayton   Ry. 


R.  H.  Collins  has  been  appointed  inspector  of  roundhouse  and  shop 
efficiency  of  the  St.  Louis  &  San  Francisco  R.  R..  with  office  at  Spring- 
field,  Mo. 


Millard  F.  Cox  has  been  appointed  mechanical  engineer  of  the  Louis- 
ville &  Nashville,  R.  R.,  with  office  at  Louisville,  Ky..  succeeding  W.  A. 
Stearns,  resigned. 


H.  A.  Fabian,  manager  of  purchases  and  supplies  of  the  Maine  Central 
R.  R.,  at  Boston,  Mass.,  has  had  his  jurisdiction  extended  over  the  Port- 
land Terminal    Company,    with   office   at    Portland,    Me. 


J.  W.  Bl\keburn.  road  foreman  of  engines  of  the  St.  Louis  South- 
western Ry..  at  Pine  Bluff,  Ark.,  has  been  appointed  master  mechanic, 
with   office   at    Pine    Bluff,    succeeding   E.    English,    resigned. 


G.  W.  Deats.  general  foreman  of  shops  of  the  Texas  &  Pacific  R.  R. 
at  Fort  Worth,  Tex.,  has  been  appointed  master  mechanic  of  that  road 
and  the  International  &  Great  Northern  R.  R.,  with  office  at  Fort  Worth, 
a   new    position. 


J.  D.  Maupin,  master  mechanic  of  the  Trinity  &  Brazas  Valley  R.  R., 
has  been  apointed  superintendent  of  motive  power,  with  office  at  Teague, 
Tex.,  vice  C.  H.  Seabrook.  resigned.  The  position  of  master  mechanic 
has  been   abolished. 


J.  W.  Small,  superintendent  of  machinery  of  the  Kansas  City  Sou- 
thern R.  R.,  at  Pittsburg,  Kan.,  has  been  appointed  superintendent  of 
machinery  of  the  Missouri  Pacific  Ry.,  with  office  at  St.  Louis,  Mo.,  suc- 
ceeding G.   W.   Smith,   resigned. 


M.  S.  CuRLEV,  formerly  master  mechanic  of  the  Frisco  Lines  at  De 
Quincy,  La.,  and  formerly  master  mechanic  of  the  Illinois  Central  R.  R., 
at  Paducah.  has  taken  service  with  the  O'Malley  Bear  Valve  Co.,  Chi- 
cago,  with   office   in   Rand   Building,   Memphis,   Tenn. 


John  P.  Sykes.  assistant  general  superintendent  of  the  Baldwin  Loco- 
motive Works,  Philadelphia,  Pa.,  has  been  made  general  superintendent 
of  the  company,  succeeding  S.  M.  Vauclain.  who  held  that  position  for  the 
past  26   years,   and  who   has  now  become  vice-president. 


P.  M.  Hammett,  superintendent  of  motive  power  of  the  Maine  Central 
R.  R.,  has  had  his  jurisdiction  extended  over  the  Portland  Terminal  Com- 
pany, with  office  at  Portland,  Me.  The  jurisdiction  of  A.  R.  Manderson, 
assistant    superintendent    of   motive    power,    is   similarly    extended. 


M.  J.  McGraw  has  been  appointed  shop  superintendent  of  the  Missouri 
Pacific  Ry.  at  Sedalia,  Mo.  The  following  additional  shop  superintendents 
are  also  announced:  W.  C.  Smith,  Kansas  City;  E.  F.  Stroch,  Hoisington, 
Kans.;  B.  J.  Peasley,  De  Soto,  Mo.,  and  B.   E.   Stevens,  Argenta.  Ark. 


CATALOGS 


Steel  Tires. — ^The  Standard  Steel  Works  Company,  Philadelphia,  Pa., 
has  issued  a  new  catalogue  on  steel  tires,  giving  in  detail  the  specifica- 
tion-'  which  were  adopted  by  the  American  Society  for  Testing  Materials. 
Illustrations,  diagrams  and  a  facsimile  of  dimension  blank  for  orders  are 
included. 


High  Tension  Magnetos. — ^The  Bosch  Magneto  Company,  of  New  York, 
N.  Y.,  has  issued  catalogs  descriptive  of  its  type  *'D.  A.  V."  magneto  for 
small  and  even  cylinder  **V"  motors,  and  of  the  type  "D.  A.  Q."  for 
small  single  cylinder  motors.  These  books  are  complete  in  every  detail, 
with  full  information  regarding  the  construction  of  the  magnetos,  and 
particularly  so  as  regards  the  location  of  faults  and  directions  for  care  and 
maintenance. 


EiECTRic  Locomotives. — Bulletin  No.  4851,  just  issued  by  ihe  General 
Electric  Company,  is  an  attractive  publication,  containing  data  relative  to 
the  use  of  electricity  in  the  service  of  steam  roads.  The  publication  com- 
prises 48  pages,  which  illustrate  and  describe  both  station  and  road  equip- 
ment of  the  New  York  Central  and  Hudson  River  Railroad;  the  Detroit 
Tunnel  of  the  Michigan  Central  Road;  the  Cascade  Tuniiel  of  the  Great 
Northern  Railway;  the  equipment  of  the  Baltimore  &  Ohio  Railway;  the 
West  Jersey  and  Seashore,  the  West  Shore  Railroad,  etc. 


Flexible  Stavbolts. — Under  the  title,  "The  Breakage  of  Staybolts," 
the  Flannery  Bolt  Company,  of  Pittsburgh,  Pa.,  has  recently  issued  a  most 
attractive  and  interesting  publication.  While  -intended  primarily,  no 
doubt,  to  advertise  ihe  merits  of  the  Tate  flexible  staybolt,  the  book  in 
reality  is  a  trtatise  on  the  subject  which  its  title  implies.  In  addition  to 
other  valuable  features  it  contain >  an  analytic  discussion  on  expansion  of 
locomoiive  boilers,  and  a  theoretical  discussion  on  the  breakage  of  stay- 
bolts.  The  book  is  well  illustrated  and  carries  the  impress  of  the  great- 
est care  in  the  selection  .ind  presentation  of  the  text.  It  will  be  of  great 
assistance  to  Ihoses  who  are  called  upon  to  combat  the  vexatious  problem 
with  which  it  deals. 


Furnace  Slag  in  Concrete. — Under  this  title  the  Carnegie  Steel  Co. 
has  published  an  interesting  illustrated  booklet,  the  object  of  which  is  to 
present  to  those  interested  the  results  of  a  series  of  tests  of  blast  furnace 
slag,  in  various  forms  for  use  as  an  aggregate  in  the  making  of  concrete. 
A  study  of  the  pages  of  the  booklet  will  show  that  the  aggregate  performs 
a  very  important  function,  and  that  the  strength  of  the  concrete  depends 
largely  on  the  shape,  character  and  strength  of  the  aggregate.  Any  ma- 
terial which  will  improve  the  quality  of  the  concrete  without  materially 
adding  to  its  cost,  must  command  the  attention  of  the  user,  and  it  is 
believed  that  these  results  of  some  preliminary  tests  on  blast  furnace  slag 
used  in  concrete  will  be  of  great  value  to  the  concrete   engineer. 


.Articulated  Compound  Locomotives. — Bulletin  1009,  just  issued  by 
the  American  Locomotive  Company,  contains  an  interesting  illustrated 
description  of  the  230-ton  articulated  compound  locomotives  recently  deliv- 
ered by  that  firm  to  the  Baltimore  and  Ohio  Railioad.  Ten  locomotives 
were  included  in  this  order,  and  the  design  is  at  least  40  per  cent. 
heavier  and  more  poweiful  than  the  pioneer  articulated  compound  which 
was  placed  in  service  in  1904.  The  statement  is  made  that  twenty-nine 
of  the  leading  railroads  of  the  country  are  now  using  an  aggregate  of  over 
400  articulated  locomotives.  Nineteen  of  these  have  adopted  this  type 
within  the  past  three  years — four  years  or  more  since  it  was  first  intro- 
duced— which  goes  to  prove  that  it  has  won  favor  through  its  known 
value    from    an    operating    standpoint. 


notes 


Bullard  Machine  Tool  Co. — Announcement  is  made  by  this  company 
that  arrangements  have  been  made  with  Harry  Ellis,  Jr.,  1138  Mutual 
BIdg.,  Richmond.  Va.,  for  direct  representation  in  the  territory  surround- 
ing  Richmond,   and   extending   to   the   West    Virginia   line. 


General  Electric  Co. — The  Terre  Haute,  Indianapolis  and  Eastern 
Traction  Company  has  placed  an  order  with  the  General  Electric  Com- 
pany for  two  300-kw.  rotary  converters,  fifteen  lOD-kva.  transformers  and 
a  switchboard.  The  rotary  converters  and  six  of  the  transformers  will 
be  installed  in  the  Maywood  sub-station.  Six  of  the  transformers  will  be 
installed  in  the  Mooresville  sub-station,  and  three  in  the  Martinsville  sub- 
station. 


Roberts  &  Schaefer  Co. — The  Roberts  &  Schaefer  Co.,  engineers  and 
contractors,  Chicago,  111.,  have  recently  secured  a  contract  from  the 
Oregon- Washington  R.  R.  S:  Navigation  Co.  for  the  designing  and  build- 
ing, complete  in  operation,  of  two  Holmen  locomotive  coaling  stations. 
One  plant  is  to  be  installed  at  the  Argo  roundhouse  at  Seattle  and  is  t» 
be  of  500  tons  capacity  with  sand  equipn^ent.  The  other  plant  is  to  be 
installed  at  the  new  roundhouse  at  Tacoma,  and  is  to  be  of  100  tons 
capacity.     Approximate   contract   price   for   the   above   plants   is   $30,000. 


Sprague  Electric  Works. — Frank  W.  Kail,  manager  of  the  Philadelphia 
office  of  the  Sprague  Electric  Works,  has  been  appointed  manager  of 
hoist  sales  and  after  July  15.  1911,  will  be  located  at  the  New  York 
office.  James  A.  Clifford,  manager  of  the  Baltimore  office  of  the  com- 
pany, has  been  appointed  manager  of  the  Philadelphia  office,  and  took 
charge  there  on  July  1,  1911.  The  Baltimore  office  will  be  continued  as 
in  the  past  under  Mr.  Clittord's  direction,  but  as  subsidiary  to  the  Phila- 
delphia  office  and   with  Henry  S.   Patterson   in  charge. 


Davis  Bournonville  Co. — Announcement  is  made  that  the  business  of 
this  company  will  be  divided  into  the  Eastern  Department,  with  offices 
in  its  present  quarters.  90  West  street.  New  York  City,  and  the  Western 
Department,  with  offices  at  515  Laflin  street.  Chicago,  the  present  quar- 
ters of  the  Chicago  Welding  Department  of  the  National  Pneumatic  Com- 
pany. It  is  believed  that  this  consolidation  will  very  materially  assist  the 
development  of  the  welding  and  cutting  industry,  and  the  combined  re- 
sources and  experience  of  these  companies  will  be  at  the  service  of  all 
prospective   users   of  autogenous  apparatus. 


Curves  of  Mean  Effective  Pressure 


p.  T.  Warner. 


It  is,  of  course,  apparent  that  the  mean  effective  pressure 
acting  on  the  pistons  of  a  locomotive  decreases  with  an  increase 
in  speed,  due  to  the  inability  of  the  boiler  to  supply  sufficient 
steam  for  working  at  long  cut-offs,  as  well  as  to  such  causes  as 
wire  drawing,  increased  compression,  etc.,  when  running  at  high 
velocities.  Upon  the  boiler,  however,  is  chiefly  dependent  the 
power  output  of  the  locomotive,  and  this  output,  at  any  given 
speed,  varies  directly  in  proportion  to  the  mean  effective  pres- 
sure at  that  speed.  It  is  evident,  therefore,  that  the  mean  ef- 
fective pressures  acting  on  the  pistons  of  two  locomotives  which 
are  maintaining  the  same  number  of  revolutions  per  minute, 
may  be  widely  different,  if  one  engine  has,  relatively,  a  more 
powerful  boiler  than  the  other.  Hence  a  curve  showing  the 
drop  of  mean  effective  pressure  with  increase  in  speed  may  be 
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approximately  correct  for  locomotives  of  one  class,  and  very 
misleading  for  locomotives  of  other  classes  having,  relatively, 
different  boiler  capacities. 

The  accompanying  diagram  represents  the  drop  in  mean  ef- 
fective pressure,  with  increase  in  speed,  for  locomotives  carry- 
ing 200  pounds  of  steam,  and  having  from  200  to  325  square  feet 
of  heating  surface  per  cubic  foot  of  cylinder  volume  (consider- 
ing two  cylinders).  The  curves  shown  were  plotted  from  a 
formula,  derived  as  follows : 

Let  C  ^  diameter  of  cylinders  in  inches. 
■■     S   ^  stroke  of  piston  in  inches. 
"     D  ^  diameter  of  driving  wheels  ui   inches. 
■■     P   ^  boiler  pressure  in  pounds  per  square   inch. 
"■    y   =  per  cent,  of  P  to  give  M.E.P.  at  any  speed. 
"     N  ^  number  of  revolutions  per  minute. 
"     A  =  number  of  square   feet  of  heating  surface  per  indi- 
cated horse-power. 
"     H  =  total  heating  surface   in    square   feet. 

tC=S 

"     V  =  volume  of  two  cylinders  in   cubic   feet   ^=  . 

3456 


The  horse  power  developed  .it  a  speed  of   X  revolutions  per 
T  C  X  yP  X  S  X  X        H 

iiinute  will  be =  — ,  or 

396000  A 


T  C  X  yP  X  S  X  N 


H  ^  A 


six  values  of  R.  increasing  from  200  to  325  by  increments  of  25. 
These  curves,  as  derived  from  the  equation,  are  equilateral  hy- 
perbolas, and  may  be  e.xtended  indetinitely  in  both  a  horizontal 
and  vertical  direction.  It  is  assumed,  however,  that  the  ma.xi- 
mum  mean  effective  pressure  obtainable  is  .85  P ;  hence  a  hori- 
zontal line  is  drawn  though  this  point.  The  maximum  number 
of  revolutions  at  which  this  pressure  can  be  niaintai  ed  is  de- 
termined as   follows : 

Let  it  be  assumed  that  12  pounds  ot  water  are  evaporated  per 
hour  from  each  square  foot  of  heating  surface.  This  amount 
of  water  will  produce  25.5  cubic  feet  of  steam  at  200  pounds 
pressure.  If  the  cylinder  volume  is  one  cubic  foot,  the  total 
heating  surface  of  the  boiler  will  be  R  cubic  feet,  and  the  total 
amount  of  steam  formed  per  hour  will  be  25.5  R,  or  ..)25  R 
cubic  feet  per  minute.  At  one  revolution  of  the  driving  wheels, 
the  cylinders  will  use  approximately  2  cubic  feet  of  s.eam,  and 
the   maximum   number   of  revolutions   per  minute  at   which   the 

4-'5  l< 
engine   can    work   full   stroke   will   be =   .212    R.     From 


396000 


this  expression  values  of  X  are  calculated  and  laid  down  on 
the  85  per  rent,  line,  and  from  these  points  tangents  zre  drawn 
10  the  respective  curves. 

Using  the  method  described  above,  a  series  of  curves  can  be 
plotted  for  any  desired  boiler  pressure.  If  the  value  of  A  is 
assumed  to  be  the  same  for  all  pressures,  it  is  evident  that,  in 
locomotives  having  the  same  value  for  R,  the  mean  effective 
pressure  per  square  inch  will  be  the  same  for  any  given  number 
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of  revolution-  per  niiiuitc.  regardless  of  the  boiler  pressure— 
except  in  those  portions  of  the  curves  which  do  not  follow  tlic 
equation.  This  is  logical,  because  the  power  output  is  based  on 
the  boiler  heating  surface.  It  is  very  well  known  that  several 
features  of  design  other  than  the  amount  of  heating  surface,  in- 
fluence the  evaporative  power  of  the  boiler;  and  that  certain 
boilers  wdiich  have  relatively  small  amounts  of  heating  surface 
show  high  evaporative  capacities.  For  this  reason,  these  curves 
are  based  on  an  assumption  which  is  not  always  realized  in 
practice.     They  are   of  value,  however,   in   estimating   the   prob- 


alile  capacity  of  a  locomotive  whose  dimensions  and  propor- 
tions are  known,  and  they  also  allow  a  logical  distinction  to  bo 
made  between  a  tank  engine,  for  example,  which  ordinarily  has 
a  relatively  small  boiler,  and  a  road  engine  having  a  high  steam- 
ing capacity  in  proportion  to   the  tractive   force  developed. 

The  curves  shown  are  applicable  to  single  expansion  locomo- 
tives using  saturated  steam  only.  For  locomotives  equipped  with 
superheaters  a  lower  value  for  A  should  unquestionably  be  used, 
but  sullicient  data  from  which  to  determine  this  value  is  not,  to 
the   writer's  knowledge,  available   at  present. 


Electric   Motor   Cars   for  Tunnel   Service 


PENXSYLVANIA    RAILRO.\D 


For  use  in  the  rapid  transit  service  between  Newark,  N.  J., 
and  30  Church  Street,  Xew  York,  through  the  McAdoo  tunnels, 
the  Pennsylvania  Railroad  has  designed  an  all-steel  motor  car 
which,  while  following  in  a  general  way  the  principles  laid  down 
for  the  stan-dard  steel  coach  and  suburban  cars  now  in  use,  is 
by  no  means  an  adaptation  of  those  cars  to  this  service.  The 
small  clearances  of  the  tunnel,  as  well  as  the  sharp  curves,  class 
of  service  and  necessity  of  interchangeability  with  the  cars 
already  in  use,  made  it  necessary  to  start  new  and  bring  out  a 
complete  design.  As  in  all  previous  steel  passenger  equipment 
on  this  road,*  this  design  incorporates  a  very  heavy  center  sill 
construction,  no  body  bolsters  and  a  four  point  support  for  the 
side  frames  and  superstructure. 

Experience  on  this  road  has  indicated  the  following  niiiiimuni 


wide.  All  of  the  strains  are  transferred  directly  to  the  center 
sill  construction,  whicli  is  amply  strong  to  prevent  the  pressing 
down  of  the  end  of  the  car  in  a  severe  collision  and  transfers 
all  vertical  strains  directly  to  the  center  plate.  Platform  plates 
c;;tend  from  the  end  of  the  car  for  a  distance  of  5  feet  6  inches 
toward  the  center  of  the  car  and  are  reinforced  by  "U"  shape 
diagonal  braces,  so  that  both  the  direct  and  cornering  strains  are 
definitely  transferred  to  the  center  sill  construction,  thereby 
avoiding  strains  on  the  side  framing  which,  on  account  of  its 
narrowness,  is  not  capable  of  resisting  end  strains. 

The  main  strength  of  the  side  framing  is  entirely  below  the 
windows  and  consists  of  a  bottom  side  angle  5  inches  by  y,j 
inches  by  5/16  inch,  a  web  plate  3/32  inch  thick,  and  a  belt  rail 
4  inches  wide  liy  ■'-»  inch  thick.     The  strength  of  this  side  girdor 
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sectional  area  of  center  sills  to  be  advisable:  Freight.  24  sq  in.: 
heavy  passenger,  50  sq.  in.,  and  suburban,  ^jYi  sq.  in.  In  this 
case,  however,  because  of  the  multiple  unit  operation  and  each 
car  having  its  own  motors,  it  was  considered  that  25  sq.  in.  sec- 
tional area  of  center  sills  would  be  sufficient.  This  sill  was. 
therefore,  built  up  as  a  box  girder  6K1  inches  deep  over  the 
trucks  and  9^4  inches  deep  at  the  center  with  heavy  top  and 
bottom  cover  plates. 

The  superstructure  is  carried  on  two  cross-bearers  and  two  end 
sills  in  such  a  manner  that  any  deflection  of  the  center  sill  con- 
struction will  not  induce  strains  in  the  superstructure.  The 
end  sill  consists  of  a  curved  channel  securely  riveted  to  a  plat- 
form plate  li  inch  thick,  and  to  a  bottom  platform  plate  also  '4 
inch  thick.  These  top  and  bottom  plates  are  in  turn  securely 
riveted  to  the  center  construction  and  to  the  end  sill  diaphragms. 
The  cross-bearers  are  made  of  bottom  cover  plates  5/16  inch 
thick  by  11  inches  wide,  pressed  diaphragms  made  of  ]4  '"ch 
material  and  two  top  cover  plates  each  !-i  inch  thick  by  II  inches 

•For  illustrated  description  of  otiier  all  steel  cars  on  the  Pennsylvania 
Railroad  see  American  Lngineer  as  follows:  Passenger  coach — ^.Tune,  1907, 
page  832;  Suburban  car — lulv.  liinT.  page  262;  Postal  car — April.  1907, 
page  136,  and  Tulv,  1907,  page'  260;   Pullman — Oct..   1910,  page  381. 


is  more  than  sufficiently  strong  to  take  care  of  an\'  load  that  may 
be  placed  in  the  car. 

The  detail  construction  is  the  same  as  in  steam  service  and 
suburban  type  cars,  but  somewhat  lighter  because  the  car  is 
shorter. 

The  interior  arrangement  is  of  the  same  type  as  generally  used 
for  iiiterurban  motor  cars,  with  seats  running  longitudinally 
with  pipe  stanchions  convenient  as  grab  irons  for  people  passing 
along  the  aisle.  The  flooring  is  magnesite  cement  composition 
with  a  hard  surface.  Directly  over  the  center  sills  and  platforms 
end  plates  expanded  metal  is  riveted  to  the  flat  plates  to  form 
an  anchorage  for  the  cement.  The  lower  deck  headlining  con- 
sists of  steel  plates  and  the  upper  deck  headlining  is  fiber  board. 
The  longitudinal  seats  have  metal  frames -and  are  covered  with 
rattan.  The  windows  consist  of  two  sash,  the  bottom  one  being 
fixed  in  place  and  the  top  one  arranged  to  drop.  The  deck  sash 
are  made  to  open  for  ventilation. 

In  order  to  make  these  cars  interchangeable  with  cars  already 
in  service  in  New  York  City,  it  was  imperative  to  use  the  Van 
Dorn  coupler,  the  center  line  of  which  is  located  2  feet  5^  inches 
above  top  of  rail.  In  the  design  of  drawbar,  draft  gear  and 
coupler  head  the  parts  were  so  designed  that  the  strains  are.  as 


Ski'IKMiiek,   UMI. 
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nearly  as  possible,  along  the  ccntiT  luu-  nf  llii-  i)arts.  Tin-  ci.-ntL-r 
plate  proper  is  liolted  to  the  center  plate  jjaclsing  casting,  and 
between  the  tuo  a  pocket  is  provided  for  nse  of  centering 
springs,  allowing  side  motion  of  one  inch  between  center  line  of 
car  body  and  center  line  of  trnck  ;  the  finiction  of  the  springs 
being  to  form  a  cnshion  against  side  strains  .-iiid  to  provide 
comfort  in  riding. 

Each  truck  has  one  motor  axle  and  one  trailer  axle,  and  the 
bolster  is  placed  2  inches  ont  of  center  for  the  purpose  of  pro- 
viding the  same  weight  between  wheel  and  rail  for  all  the  wheels 
on  the  truck.  The  side  frames  are  of  "H"  beams  with  pedestal 
castings  riveted  to  each  end.  The  transom  is  of  pressed  steel 
and  is  made  of  o:iedialf  inch  material.  The  transom  is  rigidlv- 
attached  to  the  side  frames  by  means  of  corner  gussets,  wliich 
includes  the  brake  hanger  fulcrmns.  The  bolster  is  placed  inside 
of  the  transom  and  is  supported  by  triple  elliptic  springs  carried 
by  spring  carrier  bars,  passing  through  and  flexibly  hung  over 
the  transom  and  corner  castings. 


PROPOSED  LEC.ISLATION   COMPELLING   THE   USE   OF 
STEEL  PASSENGER  CARS 


TYPE     OF     TRVCK     OX      PF.XNSVLV.\.\I.\      Kl.hXTKIt      C.\KS. 

The  body  brake  arrangement  consists  of  two  cylinder  levers 
attached  to  a  12  inch  by  8  inch  brake  cylinder.  The  other  ends 
of  the  cylinder  levers  are  directly  connected  to  the  equalizing 
bar  passing  through  the  center  sills  inmiediately  above  the  center 
plate,  which  in  turn  are  flexibly  attached  to  two  brake  levers  on 
each  truck.  The  construction  is  of  the  same  type  as  that  now 
successfully  in  use  on  the  other  steel  passenger  service  cars  on 
the  P.  R.  R.  The  truck  brake  consists  of  four  levers,  two  on 
each  side  connected  to  brake  shoes  which  are  hung  quite  low, 
and  the  levers  are  connected  in  pairs  by  struts,  the  bottom  of 
one  lever  being  connected  direct  to  the  strut,  thereby  giving 
correspondingly  more  brake  power  on  the  motor  wheels.  No 
brake  beams  are  used.  The  type  of  brake  is  that  known  as  the 
Electro-Pneumatic.  Each  car  is  provided  with  a  slack  adjuster 
to  insure  uniform  clearance  between  brake  shoes  and  wheels  and, 
therefore,  uniform  braking  power. 

The  lighting  is  by  means  of  incandescent  lights  well  distrib- 
uted tiiroughout  the  car.  The  cars  are  heated  by  means  of 
electric  coils  placed  under  the  seats. 

The  motors  are  G.  E.  212  type  with  commutatin.g  poles,  having 
a  nominal  rating  of  225  h.p.,  at  600  volts.  The  gear  is  carried 
on  the  extended  hub  of  one  wdieel.  The  front  side  of  motor 
frame  is  provided  with  two  lugs  which  are  supported  by  the 
truck  transom  and  the  axle  bearing  caps  are  bolted  to  vertically 
planed  tongued  surfaces  on  the  frame.  The  motor  can  be 
mounted  on,  or^removed  from,  the  truck  when  run  out  from 
under  the  car  without  the  use  of  a  pit. 

For  emergency  lighting,  in  case  the  power  is  cut  off,  small 
storage  batteries  have  been  provided  to  supply  current.  The 
cars  are  also  equipped  with  electrically  operated  door  signals 
and  electrically  controlled  pneumatic  engines  for  opening  and 
closing  the  side  doors. 

These  cars  are  48  ft.  long.  11  ft.  8'/2  inches  high  from  rail  to 
top  of  roof,  and  8  ft.  loH  in-  maxinuun  width,  and  weigh  72.5CO 
pounds. 


There  were  preser.ted  in  the  last  Congress  two  bills  requiring 
the  substitution  of  steel  or  steel  underframe  passengers  cars  for 
wooden  cars  now  in  service.  The  first  prohibits  after  January 
I,  lyij,  the  construction  or  use  for  the  first  time  of  any  pas- 
senger train  car  not  conforming  to  a  standard  to  be  designated 
by  the  .'\merica^  Railway  .'\ssociation  to  the  Interstate  Com- 
merce Commission,  which  must  include  specifications  as  to  steel 
underframe  and  superstructure.  It  provides  that  after  January 
I,  iyl8,  no  cars  which  do  not  comply  with  these  standards  can 
be   used. 

The  other  bill  prohibits  after  June  1.  11J15,  the  use  of  pas- 
senger train  cars  unless  constructed  of  steel  and  upon  a  plan 
api)roved  by  the  Interstate  Commerce  Connnission, 

.\n  investigation  of  the  equipment  now  in  service  covering 
193  roads  having  54,609  passenger  train  cars  in  service  on  De- 
cenibor  ,?i,  Kjio,  and  4,074  cars  put  in  service  since  that  date. 
shows  that  of  the  cars  contracted  for  or  put  into  service  during 
this  year  62  per  cent,  are  of  steel,  14  per  cent,  steel  underframe 
aiirl  J4  per  cent.  woml.  It  is  estimated  that  on  December  31, 
iyii,  of  all  passenger  train  cars  in  service  9.3  per  cent,  will  be 
of  steel,  3.5  per  cent,  steel  underframe  and  87.2  per  cent.  wood. 
It  is  estimated  that  if  all  the  present  wooden  equipment  be  re- 
placed with  all-steel  equipment  the  cost  would  be  $630,489,400. 
Further,  it  is  estimated  that  if  the  present  wooden  equipment 
lias  an  approximate  value  of  $4,000  for  each  vehicle  and  if  it  is 
all  replaced  by  steel  there  would  be  involved  ultimately  a  charge 
tn  operating  expenses  under  the  classification  of  the  Interstate 
Conmierce    Connnission    of    about   $187,604,000. 


Zinc  is  said  to  be  particularly  effective  in  preventing  corro- 
sion due  to  electrolysis,  as  it  is  electropositive  to  iron  and  will 
protect  iron  or  steel  at  its  own  expense  as  long  as  it  is  kept  in 
contact  with  it.  In  accordance  with  this  theory,  the  Chicago 
and  North-Western  is  using  a  zinc  insertion  on  the  inner  end 
of  brass  washout  plugs.  The  zinc  is  cast  in  iron  moulds  and 
is  screwed  into  the  washout  plug.  The  projecting  end  of  zinc 
is  iJ-4  in.  in  diameter  and  2M  i"-  long.  It  is  found  that  most 
of  the  zinc  is  eaten  out  in  less  than  two  weeks,  and  to  that 
extent  it  has  prevented  corrosion  and  pitting  by  electrolytic 
action. 


The  Long  Island  R.\ilroad  proved  by  means  of  experimental 
farms  that  the  worst  ten  acres  on  the  Island  could  be  cultivated  at 
a  good  profit,  and  the  Pennsylvania  R.  R.  has  done  the  same  thing 
with  an  experimental  station  at  Bacon,  Delaware.  The  land  pur- 
chased had  not  been  farmed  for  over  five  years.  It  had  been 
robbed  of  its  fertility  several  years  earlier,  and,  considering  it 
worthless,  its  owners  let  it  grow  up  in  sassafras,  sweet  briar  and 
weeds.  It  was  in  this  condition  when  the  company's  expert  took 
charge.  By  a  small  application  of  stable  manure,  about  15  tons 
per  acre,  and  500  pounds  of  lime,  corn  was  raised  at  the  rate  of 
47  bushels  an  acre  the  first  year. 


Assuming  That  Detail  Control  will  produce  and  maintain 
maximum  output,  better  quality,  lowest  cOst,  higher  wages  and 
contented  employees  and  that,  as  a  consequence,  it  meets  with 
the  approval  and  support  of  employers,  what  results  may  we 
be  justified  in  looking  for  toward  amelioration  of  some  of  the 
social  evils  which  exist  to-day,  chief  of  which  are  the  extremes 
of  wealth  and  poverty. — David  Van  Alstync  before  Ihc  Con- 
gress  of   Technology,  Boston,   Mass. 


The  Total  Open  Mileage  of  the  South  African  Railways 
is  now  7,04s,  of  which  Cape  Colony  has  3,328  miles.  Natal  905 
miles,  Orange  River  Colony  992  miles,  and  the  Transvaal  I,7.j0 
miles.  With  lines  authorized  and  those  under  construction  the 
mileage  will   be  increased  nearly   i.ooo  miles. 


^44 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


Sepiember,  lull. 


HEAVY  DOUBLE-ENDED  LOCOMOTIVES  FOR  MEXICO 


One  of  three  locomotives  of  the  double-ender  or  Fairlie  tjpc 
which  have  recently  been  constructed  by  the  Vulcan  Foundry 
(Limited)  at  Newton-Ie-Willows,  Lancashire,  England,  for  the 
Mexican  Railway  is  illustrated  in  the  accompanying  engravings. 
These  locomotives  are  not  only  of  outstanding  interest  by  reason 
of  being  the  heaviest  ever  built  in  Great  Britain  for  the  standard 
4  ft.  S'/i  in.  gauge,  but  they  have  had  several  novel  features 
incorporated  in  their  design.  These  three  engines  arc  intended 
to  work  mi.xed  traffic,  and  to  take  trains  weighing  300  tons  up 
a  4  per  cent,  grade,  combined  \vit!i  curves  of  330  feet  radius, 
and  the  tests  in  the  builders'  vard.-,  have   fhdwn   the  engine?  to 


The  boiler  is  built  up  of  %  in.  steel  plates  for  the  two  barrels, 
while  the  inner  hrebo.xes  are  also  of  steel,  5/16  in.  thick  Taylor 
iron  stays  are  employed  between  the  fireboxes,  the  w'ater  space 
at  the  top  being  8  m.,  tapering  to  6  in.  at  the  bottom.  Each 
barrel  contains  216  steel  tubes  lyi  in.  diameter  outside,  by  12  ft. 
II  m.  between  tube  plates.  One  ot  the  barrels  is  fitted  with  a 
steam  dome  on  whicli  are  mounted  four  "Ashton"  pop  safety 
valves  each  3j/^  in.  in  diameter,  and  there  is  also  a  cylindrical 
sandbo.x  fitted  immediately  below  the  stack.  The  otlier  barrel 
has  no  mountings,  excepting  the  bell,  but  is  provided  with  a 
manhole.  The  muc'i  ring  is  formed  in  one  piece  without  weld, 
and  as  a  sample  of  construction  constitutes  something  in  the 
nature   of   a   record. 


FAIRLIE    TYPE    LOCOMOTIVE,    MEXIC.\X    RY. 


be  capable  of  passing  without  ditticidty  through  a  curve  of  297 
feet  radius.  The  engine  is  mounted  on  two  six-wheeled  trucks, 
each  driven  by  a  pair  of  outside  cylind;rs.  There  are  no  in- 
dependent carrying  wheels,  so  that  the  whole  of  the  weight, 
138  tons,  or  23  tons  per  axle,  is  available   for  adhesion. 

The  valve  gears  are  of  the  Walschaert  pattern,  actuating 
Richardson  balanced  side  valves,  which  latter  work  above  the 
cylinders.  A  special  feature  of  the  valve  mechanism  is  the  re- 
versing gear.  This  is  operated  by  means  of  bevel  gears  from 
the  reversing  wheel,  actuating  a  horizontal  shaft  running  along- 
side the  boilers  and  fireboxes,  and  connecting  at  each  end  with 
a  diagonal  shaft.  This  diagonal  reversing  shaft  is  fixea  on  each 
truck  with  a  quadrant  and  worm  gearing,  and  flexibility  is  in- 
sured by  providing  it  with  a  universal  bnll  and  socket  joint  at 
either  end,  while  the  movement  of  the  truck  is  compensated  for 
by  the  provision  of  a  slot  and  sleeve  arrangement  as  part  of 
the  diagonal  shaft.  In  some  designs  of  Fairlie  locomotives,  dif- 
ficulty has  been  experienced  from  the  fact  that  as  the  trucks 
enter  or  leave  a  curve,  the  position  of  the  valve  moiion  has 
been  slightly  altered  by  reason  of  the  fact  that  the  reversing 
shaft  is  rigidly  connected  lo  the  die-block.  In  the  present  in- 
stance, any  shifting  of  the  position  is  rendered  absolutely  im- 
possible, no  matter  what  the  relation  between  the  trucks  and 
other  parts  of  the  construction  may  be.  The  motion  is  locked 
by  a  special  locking  cylinder  operated  off  tlie  Westinghouse 
brake  apparatus.  The  footplate  is  so  arranged  that  the  con- 
trolling apparatus  is  placed  entirely  on  the  side  where  the  en- 
gineer is  situated,  while  .the  fireman  occupies  a  position  op- 
posite thereto,  so  that  there  may  be  no  impediment  in  his  way 
when  firing. 

The  engine  is  fitted  with  side  water  tanks  sloping  towards 
the  front  ends  to  facilitate  the  vitw  ahead,  .^bove  the  tank- 
and  extending  across  the  boiler  are  the  coal  bunkers.  A  sup- 
plementary well  tank  is  provided  on  each  side,  below  the  foot- 
plate, in  connection  with  the  side  water  tanks.  The  main  prin- 
ciple on  w-hich  the  engine  is  constructed  does  not  vary  from  that 
of  the  usual  Fairlie  type,  flexibility  of  movement  ueing  ob- 
tained by  the  use  of  ball-and-socket  joints  and  similar  means. 
All  the  springs  in  each  truck  are  compensated.  The  '.quipment 
includes  the  Westinghouse  E.  T.  brake  apparatus  with  signal- 
ing device,  while  a  hand  brake  acting  on  all  wheels  is  pro- 
vided. 


Two  throttle  luindles  are  provided,  these  being  mounted  one 
above  the  other  horizontally  and  working  in  a  toothed  quadrant, 
the  arrangement  being  such  that  either  engine  caa  be  itsed  inde- 
pendently of  the  other.     The  engines  are  so  arranged  that  they 


ONE    OF    THE    TRUCKS    COMPLETE. 


can  be  fitted  with  oil  fuel  burning  apparatus  at  a  later  period, 
but  as  sent  out  from  the  Vulcan  Foundry  they  are  built  for 
coal  consumption,  with  rocking  grates. 

The  following  are  some  of  the  principal  dimensions : 

Cylinders    (4),    diameter    19  !n. 

Stroke  of  pistons 25  in. 

Wheelbase    (each    truck)    '■'   ft.    3       in. 

Total    wheelbase    3j  ft.  6       in. 

Total    length    over   all    S6  ft.   l.)i  in. 

Boilers,   length   of  barrels    13  ft. 

Boilers,    diameter    of    barrels    5  ft.   outside. 

Boilers,    height    of    centre    above    rail     7  ft.  10      in. 

Heating    surface,     total     2.9S4  sq.  ft. 

Crate    area    47.75  sq.  ft. 

Working  pressure    - 185  lbs. 

Weight   in   full   working  order    138  tons 

At  go  per  cent,  of  the  boiler  pressure  the  engine  develops  a 
tractive  force  of  62,610  lbs.  and  at  75  per  cent.  52,176  lbs.  The 
ratio  of  tractive  force  at  go  per  cent,  to  adhesion  is  4.34  and 
at  75  per  cent.  5.9.  The  tanks  have  a  carrying  capacity  of  4,500 
gallons  and  a    fuel   space  of  7   tons  is  provided. 


September,  1911. 
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GENERAL  FOREMEN'S  CONVENTION 


The  seventh  annual  convention  of  the  Inlernational  Railway 
General  Foremen's  Association  was  held  at  the  New  Sherman 
Hotel,  Chicago,  July  -'5.7,  C.  H.   Boges,  president,  presiding. 

L.  H.  Bryant,  secretary,  reported  a  membership  of  215  and  a 
very  satisfactory  balance  in  the  treasury. 

In  addition  to  the  repc^rts  presented  and  discussed  at  the  meet- 
ing, addresses  were  delivered  on  each  of  the  three  afternoon 
sessions,  by  J.  F.  DeVoy.  H.  T.  Bentley  and  Dr.  Angus  Sinclair 
in  the  order  named. 

Although  there  were  four  committees  appointed  to  report  at 
this  meeting  but  two  of  them  were  prepared  to  do  so  and  the 
report  of  the  committee  on  Shop  "Kinks"  was  really  merged 
into  the  report  of  F.  C.  Pickard  on  "How  Can  Shop  Foremen 
Best  Promote  Efficiency?"  so  that  the  discussion  of  this  report 
occupied  the  full  time  of  the  convention.  Mr.  Pickard's  report 
was  so  well  prepared,  and  arranged  in  such  a  form,  that  al- 
though the  whole  time  of  the  convention  was  given  up  to  it 
the  subject  was  by  no  means  exhausted  and  it  is  doubtful  if 
double  the  time  would  have  sufficed. 

This  report  was  divided  into  a  number  of  sections  as  follows ; 
Organization,  accounting  and  supervision,  handling  of  material, 
shop  methods,  tool  room  efficiency  and  shop  "kinks."  Under 
each  of  these  headings  were  given  a  carefully  studied  series 
of  questions  on  the  most  important  features  of  that  subject. 
These  questions  had  previously  been  sent  to  the  members,  who 
were  asked  to  come  prepared  to  discuss  them.  When  the  re- 
port was  taken  up  each  question  was  brought  up  and  the  dis- 
cussion finished  on  it  before  the  next  one  on  the  same  subject 
was  taken  up.  In  this  manner  the  meeting  discussed  40  or  50 
independent  phases,  all  dealing  with  the  same  subject,  a  novlty 
of  procedure  which  has  very  much  to  recommend  it  for  conven- 
tions of  this  class. 

The  discussion  on  each  phase  of  the  various  subjects  was 
largely  confined  to  reports  by  the  various  members  of  the  meth- 
ods in  use  at  their  shop,  although  occasionally  there  would  be 
given  some  very  valuable  advice  and  suggestions  on  the  sub- 
ject in  the  abstract.  The  same  difficulty  appeared  at  this  meet- 
ing that  is  present  at  all  meetings  of  railroad  men,  at  least  in 
the  motive  power  department,  viz.,  the  absence  of  helpful  criti- 
cisms. While  members  explained,  in  some  cases  in  detail,  the 
systems  in  use  at  their  shops,  they  did  not  feel  free  to  give  the 
convention  the  benefit  of  the  weak  points  in  the  arrangement 
or  system,  confining  themselves  entirely  to  pointing  out  the 
valuable  features  or  to  a  simple  recital  of  the  method. 

Under  the  head  of  organization  the  first  question  was  "What 
Plan  of  Organization  Do  You  Find  to  Be  Most  Effective?" 
This  aroused  a  lively  discussion,  largely  along  the  lines  men- 
tioned above,  although  a  number  of  members  brought  out  some 
of  the  most  important  principles  of  good  organization.  As  an 
instance  of  this,  W.  C.  Steers  stated,  "a  general  foreman  should 
have  an  organization  such  that  each  foreman  knows  just  ex- 
actly how  far  he  should  go  and  where  the  line  is  drawn  between 
his  department  and  the  other  departments."  Other  members 
pointed  out  that  the  best  form  of  organization  depends  upon 
local  conditions  and  upon  the  size  of  the  shop,  and  several  men- 
tioned the  great  difficulty  which  is  often  present  due  to  lack  of 
sufficient  supervision.  W.  Smith,  C.  &  N.  W.,  spoke  strongly 
on  this  feature.  The  weekly  meetings  of  heads  of  departments 
were  generally  recommended  and  card  systems  for  keeping  track 
of  repairs  have  been  found  most  valuable.  The  importance  of 
building  up  a  shop  organization  by  promoting  men  from  the 
ranks   was  mentioned  and  strongly  advised. 

The  second  question  under  this  head  was  ''Do  you  find  that 
strong  leadership,  force  of  personality,  and  the  way  of  doing 
things  will  accomplish  much?"  In  the  discussion  it  was  clearly 
brought  out  that  certain  features  of  personality  were  of  great 
importance  and  that  the  foreman  must  be  a  real  leader  who  is 
loyal  to  the  company  and  can  inspire  the  confidence  of  his  men. 
In  discussing  the  question  "Do  you  find  that  the  test  of  an 
organization  is  the  maintaining  of  efficiency  during  the  absence 
of  an  important  unit?"   W.   C.   Payer,  in   reporting  their  prac- 


tice, brought  out  an  important  feature  inlluencing  results  when 
a  foreman  is  absent.  This  refers  to  the  practice  tliat  the  man 
who  is  temporarily  promoted  and  assumes  increased  responsi- 
bilities is  given  the  pay  of  the  position  which  he  temporarily 
occupies  during  the  time  he  is  in  it. 

It  seemed  to  be  the  general  opinion  of  the  members  that  un- 
satisfactory results  following  the  absence  of  an  important  mem- 
ber of  the  organization  indicated  a  weak  spot  in  the  organiza- 
tion which  should  not  exist. 

Under  the  head  of  accounting  and  supervision  the  system 
which  would  permit  a  daily  knowledge  of  exactly  the  cost  of 
the  work   done  during  each  day  was  generally  recommended. 

There  was  not  sufficient  time  to  discuss  the  questions  under 
the  handling  of  material,  but  the  discussion  on  shop  methods 
was  very  extensive  and  lively.  Specialization  and  standardiza- 
tion of  work,  men  and  methods  was  strongly  advocated,  as  was 
also  the  systcmatization  of  all  possible  features. 

During  the  discussion  of  the  advantage  of  shop  devices,  in 
which  was  included  the  report  of  the  committee  on  shop  "kinks," 
it  was  strongly  urged  by  many  members  that  all  possible  in- 
ducements be  offered  to  the  men  in  the  shop  to  suggest  tools, 
devices  or  methods  which  would  improve  the  output  or  work, 
and  it  was  suggested  that  one  excellent  way  to  improve  matters 
along  this  line  was  to  permit  foremen  and  workmen  to  visit 
the  shops  of  other  companies  and  see  what  is  being  done  there. 

Election  of  Officers.— F.  C.  Pickard,  M.  M.,  C.  H.  &  D.,  In- 
dianapolis, was  elected  president;  J.  A.  Boyden,  Hornell  Shops, 
Erie  R.  R.,  first  vice-president;  T.  F.  GrifTen,  C.,  C.  &  St.  L., 
Indianapolis,  second  vice-president;  W.  Smith,  C.  &  N.  W.. 
Freemont,  third  vice-president;  L.  S.  North,  Illinois  Central,  Chi- 
cago, fourth  vice-president,  and  L.  H.  Bryan,  D.  &  I.  R.,  Two 
Harbors,  Mich.,  secretary  and  treasurer. 

ENTERTAINMENT    AND    EXHIBITS. 

The  entertainment  program  included  a  visit  to  the  plant  of 
Jos.  T.  Ryerson  &  Sons,  where  luncheon  was  served  and  a 
demonstration  of  machine  tools  was  given.  On  Wednesday  and 
Friday  evenings  the  Marshall  &  Huschart  Mach.  Co.  enter- 
tained many  members  at  its  store  with  demonstrations  of  ma- 
chine tools  and  a  vaudeville  entertainment.  The  tools  operated 
or  e.'chibited  at  this  point  included  typical  examples  of  the  line 
manufactured   by   the    following   companies   as    shown: 

Bullard    Machine   Tool   Company. — 42-in.    vertical   turret   lathe. 

Rockford    Drilling    Machine    Company. — 24-in.    spindle    gang    drill,    a    20-in- 

drill. 
Cincinnati   Bickford  Company. — 36-in.  new  pattern   radial  drill  and  a  24-in. 

tapping   drill   on   high-speed   drilling. 
Cincinnati     Milling     Machine     Company — Milling     cutters     shown     on     boch 

roughing  and  finishing  work  on  vertical  and  horizontal  millers. 
Landis  Machine  Company. — lJ4-in.  bolt  cutter. 
Gould    &    Eberhardt. — 44-in.    electrically    driven    shaper    and    a    12-in.    gear 

generator. 
Von  Wick   Machine  Company,   Cincinnati. 
Gardner    Machine    Company,    Beloit,    Wis. — Pattern-making    machine    and    a 

double-disc   grinder. 
Lodge   &   Shipley   Machine   Tool   Company. — Patent   head   lathe   display. 
Cincinnati    Planer   Company. — 36-in.    planer  having  three   heads   and   a   two- 
speed   countershaft. 
Acme    Machine    Tool    Company,    Cincinnati. — 2  54 -in.    screw    machine,    fully 

equipped. 
Reliance    Electric    Machine    Company,    Cleveland, — Motor    for    machine-tool 

drive  in  which  the  armature  may  be  moved  laterally. 

Among  the  exhibitors  at  the  Hotel  were  the  following  firms: 

Andreon  Manufacturing  Company.  St.  Louis,  Mo. 

.\merican  Arch   Company,   New  York. 

American    Steel   Foundries,    Chicago. 

Anchor    Packing    Company,    Philadelphia,    Pa. 

Armstrong   Bros.    Tool   Company,    Chicago. 

Ashcroft   ]\Tanufacturing  Company. 

Ashton  Valve  Company,  Boston,  Mass. 

Barrett    Manufacturing   Company,    New    York. 

Bowser  &  Co.,  S.   F.,   Fort  Wayne,   Ind. 

Carborundum  Company,   Niagara  Falls,   N.    Y. 

Carpenter  Steel  Company.   Chicago. 

Cellor  Tool   Company,   Chicago. 

Chicago  Pneumatic  Tool  Company,  Chicago. 

Chicago   Railway   Equipment   Company,    Chicago. 

Consolidated  Safety  Valve  Company. 

Crane  Company.   Chicago. 

Crucible  Steel  Company  of  America,  Pittsburgh,  Pa, 

Dearborn    Drug  and   Chemical   Works,    Chicago. 

Detroit    Lubricator   Company,    Detroit. 

Dixon  Crucble  Company,  Joseph,  Jersey  City,  N.  J. 

Emery  Pneumatic  Lubricator  Company.   St.  Louis,  Mo. 

Fairbanks.   Morse  &  Company,   Chicago, 

Firth    Stirling  Steel  Company,   Pittsburgh;    E.   S.   Jackman   &  Co.,   agents, 

Garlock   Packing   Co,,    Palmyra.   N,    Y. 

Geometric  Tool   Company,    New   Haven.   Conn. 

Goldschmidt   Thermit  Company,   New   York. 

Greene.  Tweed  &  Co.,  New  York. 

Hancock  Inspirator  Company. 

Hoskins    Manufacturing   Company,    Chicago. 

Hunt-Spiller  Manufacturing  Corporation,  Boston,  Mass. 

Independent  Pneumatic  Tool  Company,   Chicago. 
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Jenkins  Bros.,   New   York. 

johns-Manville  Company,  New  York. 

Leslie  Company.  Lyndhurst.  N.  J. 

Locomotive   Improvemeiii   Company,   Clinton,    Iowa. 

Locomotive   Superheater  Company.  New   York. 

Lodge  &  Shipley  Machine  Tool  Company.  Cincinnati, 

Manning.   Maxwell  &   Moore,  Inc..  New   York. 

Marshall  Ventilated  Mattress  Company,   Chicago.   111. 

Marshall  &  Huschcart  Machinery  Company.  Chicago. 

Matthews- Davis  Tool   Company.   St.   Louis.    Mo. 

McCord   &   Co.,   Chicago. 

McCrosky   Reamer   Company,   Inc..    Meadville,    Pa. 

McMasteV  Car  Supply  Company.  Chicago.^ 

Nathan   Manufacturing  Company,  New   York. 


Ohio. 


National    Boiler    Washing   Comjiany.   Chicago. 

National    Machinery  Company.   Tiffin,  Ohio. 

Oakgrove   Handle   Company,   Cameron.   Wis. 

O'Malley-Beare   \'alve  Company.   Chicago. 

Otley  Manufacturing  Company,  Chicago. 

Pilliod   Company,   Swanton,    Ohio. 

Pratt  &   Letchworth  Co.,    Buffalo,   N.    Y. 

Pyle-National    Electric    Headlight    Company,   Chicago. 

Ryerson  &    Son.  Joseph   T.,   Chicago. 

Safety  Car  Heating  &  Lighting  Company,  New  York. 

Storrs  Mica  Company.  Owego,   N.  \. 

Templeton-Kenly    Company.    Chicago. 

United   States   ^Ietal   and    Manufacturing   Company.   New   York. 

United   States  Metallic   Packing   Company.   Philadelphia,    Pa. 


Superheater  Freight  Locomotive  2-8-2  Type 


ILLINOIS  CENTRAL  RAILROAD 


Although  the  consolidation  type  locomotive  has  for  a  num- 
ber of  years  held  undisputed  control  as  the  leading  freight  loco- 
motive for  heavy  work  in  level  districts,  the  signs  of  progress 
for  this  particular  purpose  have  recently  been  numerous  and 
the  2-8-2,  or  Mikado,  type,  whicli  has  laid  practically  dormant 
for  many  years,  is  now  becoming  popular  and  bids  fair  to  oust 
the  consolidation  from  its  position  of  supremacy.  The  reason  for 
this  change  is  the  same  that  has  controlled  the  popularity  of  all 
types  of  locomotives  in  the  past,  that  is,  boiler  capacity  coupled 
with  the  ability  to  increase  the  average  speed  of  heavy  trains. 
A  powerful  boiler  usually  means  a  heavy  boiler  and  a  long  one, 
and  while  the  ma.ximum  tractive  effort  of  the  Mikado  can  usually 
be  obtained  by   tlie  consolidation  type,  a  sustained  high  tractive 


If  saturated  steam  were  u;?ed  it  would  be  soniewliat  doubtful 
if  suflicient  gain  would  be  made  from  the  lower  pressure  to 
justify  the  increased  condensation,  but  since  high  degree  super- 
heated steam  is  actually  being  used  and  the  clearance  of  the 
road  permits  27-in.  cylinders  this  action  is  thoroughly  justified 
and  most  advisable,  not  only  from  the  probable  reduction  in 
boiler  maintenance,  but  also  from  the  fact  that  the  same  tem- 
perature of  flue  gases  will  give  a  higher  superheat  to  the  steam 
and  as  is  now  generally  known,  it  is  at  the  higher  degrees  of 
superheat  that  the  greatest  economy  is  obtained.  Economy 
means  capacity. 

It  IS  evident   from  the   size  of  the  superheater  in   relation  to 
the  size  of  the  boiler  that  high  temperatures   are  expected  and 
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effort,  which  depends  upon  the  boiler  capacity,  can  be  better 
assured  by  the  latter. 

Consider  the  particular  Uicoinotive  here  illustrated,  which 
weighs  218,300  lbs.  on  drivers,  giving  an  average  weight  on  the 
rail  per  pair  of  5J.570  lbs.  If  this  hrebox  was  made  shal- 
lower and  the  wheels  spread  apart,  giving  a  consolidation  loco- 
motive, the  boiler  t.cing  otherwise  the  same,  the  average  weight 
on  the  rail  per  pair  of  driving  wheels  would  be  nearly  65,000 
lbs.  and  the  capacity  of  the  boiler  would  probably  be  consider- 
ably affected  by  the  more  shallow  firebox  while  the  drawbar 
pull  at  the  20  miles  per  hour  would  not  be  any  larger  if  as 
large  with  the  consolidation  engine  and  the  value  of  the  greater 
weight  on  the  drivers  would  be  lost. 

It  IS  this  and  features  of  maintenance  which  arc  making  the 
Mikado  type   the  successor  of  the  consolidation. 

In  the  50  engines  recently  delivered  by  the  Baldwin  Loco- 
motive Works  to  the  Illinois  Central  Railroad  high  degree 
Schmidt  superheaters  having  1,093  sq.  ft.  of  heating  surface  in 
36  elements  have  been  applied.  At  the  same  time  the  boiler 
pressure  specified  is  175  lbs.  and  the  pistons  applied  are  27  in. 
in  diameter.  If  200  lbs.  of  steam  were  used  in  this  case  the 
same  tractive  effort  would  have  been  obtained  with  cylinders 
25J4  in-  diameter,  which  would  have  presented  360  sq.  in.,  or 
over  7  per  cent,  less  area  of  wall  exposed  in  the  two  cylinders. 


tliat  the  designers  have  the  courage  of  their  convictions  on  this 
point  and  propose  to  get  the  full  benefit  therefrom.  In  this 
boiler  there  is  one  square  foot  of  superheater  heating  surface  to 
3.72  sq.  ft.  of  evaporative  heating  surface,  a  ratio  considerably 
higher  than  has  been  used   in  the  past. 

It  is  interesting  to  investigate  the  amount  of  evaporative  heat- 
ing surface  that  is  lost  by  the  installation  of  the '  superheater. 
If  the  flues  were  spaced  at  the  same  centers  and  no  super- 
heater tubes  had  been  installed  this  boiler  would  have  contained 
about  .)40  flues.  This  would  have  given  4,723  sq.  ft.  of  heating 
surface,  which  combined  with  the  firebox  would  have  made  the 
total  Iieating  surface  of  the  boiler  4.958  sq.  ft.,  or  890  sq.  ft. 
more  than  the  evaporative  surface  is  at  present,  the  loss  in 
number  of  tubes  being  178  appro.ximately,  partially  offset  by 
the  36  5^-in.  tubes.  In  place  oi  this  890  sq.  ft.  of  levaporative 
heating  surface  there  has  been  gained  1,093  sq.  ft.  of  super 
heater  heating  surface,  which  it  is  believed  is  152  times  as  valu- 
able as  an  equal  surface  in  the  tubes  and  on  this  basis  gives 
1,640  sq.  ft.,  or  a  total  equivalent  heating  surface  in  the  present 
boiler  of  5,708  sq.  ft.  If  it  is  true  that  superheating  heating  sur- 
face is  1 J-4  times  as  valuable  as  evaporative  heating  surface  it 
appears  an  equivalent  gain  of  850  sq.  ft.  of  heating  surface,  or 
17  per  cent.,  has  been  made  in  this  boiler  by  the  application  of 
the  superheater. 
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A(lv,uit;ii;e  has  been  taken  of  the  wheel  arrangement  in  ob-  bed  level.  Here  are  foinid  four  steam  jets  on  cither  side,  spaced 
taining  a  good  deptli  of  throat  sheet  and  tlie  bottom  of  the  about  20  in.  apart  from  the  front  end  of  the  firebox  and  about 
nuid  ring  at  the  front  end  is  27  in.  below  the  barrel.  The  mud  the  same  distance  above  the  grate  level,  being  approximately 
ring  is  5  in.  wide  on  all  sides  and  the  back  head  and  throat  on  a  level  with  the  bottom  row  of  tubes.  Each  of  these  con- 
sheet   are   sloped    in    the    usual   manner.      A    single   fire   door   is  sists  of  a  2-in.  tube  tlirough   the   side  water  legs,  in   which  are 


.■\RR.\N"liEME.\'T     OK     SCHMH1T     SUPERHE.MER     IN     ILLINOIS    CENTR.^L    LOCOMOTIVE. 

employed  and   the   general   arrangement   and   dimensions   of   the  placed   steam   nozzles,   the   supply  being   drawn   from   the   turret 

firebox  are  of  the  customary  radial  stayed  type.  in  the  cab. 

A    feature    noticed    in    tliis    locomotive    which    has    not    been  A  construction  recently  introduced  by  the  American   Locomo- 

used    to    any    extent    for    a    long    time    is    the    application    of  tive  Co.,  which  seems  to  possess  many  advantages,  has  also  been 

steam  jets  through  the  sides  of  the  firebox  just  above  the   fuel  specified    in    these    locomotives.      This    consists    of    carrving   the- 


ELEV.'\TI0N     J\ND    SECTIONS    OF    POWERFUL    2-0-2    TYPE    LOCOMOTIVE    FOR    THE    ILLINOIS    CENTR.^L    R.    R. 
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steam  pipes  out  through  the  side  of  the  front  end  of  the  boiler 
and  connecting  them  to  the  top  of  the  steam  chests.  In  this  case 
there  is  a  steel  flange  riveted  to  the  outside  of  the  smokebox  to 
which  is  secured  a  malleable  iron  sleeve,  making  a  tight  joint 
with  it  and  also  the  boss  on  the  top  of  the  steam  chest.  The 
steam  pipe  passes  through  this  flange  and  sleeve. 

A  bushing  54  in.  thick  is  provided  in  the  cylinders,  a  practice 
that  has  much  to  recommend  it.  Although  superheated  steam 
is  used  15-in.  piston  valves  have  been  provided.  Foreign  prac- 
tice with  high  degree  superheated  steam  has  indicated  that  con- 
siderably smaller  valves  can  be  used  and  it  is  probable  that  these 
are  larger  than  will  actually  be  necessary  under  the  conditions. 

The  valves  have  a  maximum  travel  of  6}4  in.,  a  steam  lap  of 
1 54  in.,  no  exhaust  lap  or  clearance  and  are  set  with  a  lead  of 
y^  in.  No  circulating  valves  have  been  provided,  but  a  vacuum 
relief  valve  is  tapped  into  the  outer  wall  of  the  steam  chest 
above  the  live  steam  compartment. 

Cast  steel  frames  ^Yz  in.  wide  with  double  front  rails  and 
most  substantial  bracing  are  used.  The  equalization  system  is 
divided  between  the  first  and  second  pair  of  drivers  and  the 
Hodges  type  of  trailing  truck  fitted  with  a  centering  spring  is 
applied. 

The  general  dimensions,  weiglits  and  ratios  are  given  in  the 
following    table  : 

GENER.\L    D.\T.\. 

Gauge    <  ft-   |!^2.'"; 

Serv.ee .Freight 

Fuel  "■'■    '^°^' 

Tractive   effort    a51'I92  JS*' 

Weight  in    working   order 283,850  lbs. 

Weight  on  drivers 218,300  lbs. 

Weight  on  leading  truck ■ 25,050  lbs. 

Weight  on  trailing  truck 40,500  lbs. 

Weight  of  engine  and  tender  in  working  order 155,000  lbs. 

Wheel  base,  driving 16  ft.  6  in. 

Wheel  base,  total ;35  ft.  2  m. 

Wheel  base,  engine  and  tender 65  ft.  1^  in. 

RATIOS. 

Weight  on   drivers   -^  tractive   effort 4.23 

Total  weight  ^  tractive  effort 5.50 

Tractive  effort  X  diam.  drivers  -=-  equivalent  heating  surface* 570.00 

Total  heating  surface  -^  grate  area ^f 'l? 

Firebox  heating  surface  -^  total  heating  surface  per  cent 5.80 

Weight   on   drivers   -^   total   heating   surface 53.80 

Total  weight  -H   total  heating  surface 69.80 

Volume  both  cylinders  cu.  ft 20.00 

Equivalent    heating   surface   -¥    vol.    cylinders 285.40 

Grate    area   -t-   vol.    cylinders 3.5 

CYLINDERS. 

Kind    Simple 

Diameter   and   stroke 27  x  30 

V.\LVES. 

Kind    Pj^'?" 

Diameter    15  in. 

Greatest    travel 6!^   !"■ 

Outside  lap 1«  !"■ 

Inside   clearance 9  !"' 

Lead     Vi   '"• 

WHEELS. 

Driving,  diameter  over  tires 63  in. 

Driving,  thickness  of  tires 3  in. 

Driving  journals,  main,  diameter  and  length 11   x  12  in. 

Driving  journals,  others,  diameter  and  length 9  x  12  in. 

Engine    truck   wheels,    diameter 30  !/2   in. 

Engine  truck,  journals 6  x  10  in. 

Trailing  truck  wheels,  diameter 45  in. 

Trailing  truck,  journals 8  x  14  in. 

BOILER. 

Style    Straight 

Working  pressure 175  lbs. 

Outside  diameter  of  first   ring 82  in. 

Firebox,  length  and  width 120^   x  84  in. 

Firebox  plate,  thickness ^  &  Yi  in. 

Firebox,  water  space 5  in. 

Tubes,  number  and  outside  diameter 36 — 5K   &  262 — 2  in. 

Tubes,  length 20  ft.  6  in. 

Heating   surface,    tubes 3,833  sq.   ft. 

Heating  surface,  firebox 235  sq.   ft. 

Heating  surface,   total 4,068  sq.   ft. 

Superheater   heating   surface ■ 1,093  sq.   ft. 

Grate   area 70  sq.  ft. 

Center  of  boiler  above  rail 119J^   in. 

TENDER. 

Frame 12   in.   40  lb.   chan. 

Wheels,    diameter 33  in. 

Journals,  diameter  and  length 6  x  11  in. 

Water  capacity 9,000  gals. 

Coal  capacity 15  tons 


DIES  FOR  UPSETTING  BRAKE  SHAFT  ENDS 


The  recent  rule  of  the  Interstate  Commerce  Commission  in 
regard  to  safety  appliances  on  all  new  equipment  makes  it 
necessary  that  the  practice  of  welding  be  discontinued  on  brake 
shafts,  and  therefore  the  most  practical  and  economical  method 
for  getting  them  out  becomes  a  matter  of  much  interest  for 
practically  every  railroad  shop  in  the  country.  The  new  rules 
call  for  the  drum  of  the  brake  shaft  to  be  i^^  in.  in  diameter, 
while  iJ4  in.  is  permitted  for  the  other  portion  of  the  shaft,  and 
with  a  weld  not  permissible,  the  handling  of  the  part  becomes 
somewhat  complicated,  apparently  necessitating  either  the  upset- 
ting of  the  l'4  i".  stock,  or  the  drawing  down  of  the  1Y2  in. 
stock. 

Appreciating   the   expense   attached   to   the   latter   method,   the 
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motive  power  department  of  the  Central  of  Georgia  Railway, 
with  its  usual  ingenuity  in  dealing  with  such  problems,  has  de- 
vised very  efficient  dies  for  upsetting  the  i>i  in.  stock,  and 
eliminating  entirely  any  weld  in  the  brake  shaft.  These  dies, 
which  are  shown  in  the  accompanying  drawing,  are  used  in 
a  4  in.  forging  machine,  and  at  the  Macon  shops  of  this  road 
they  find  that  a  brake  shaft  can  now  be  upset  by  their  use  at 
much  less  cost  even  than  the  weld  could  be  made  between  the 
two  different  sizes  of  stock.  While  the  drawing  shows  only 
the  upsetting  die,  other  dies  are  also  in  use  for  squaring  the 
upper  end  of  the  shaft  for  the  brake  wheel,  and  for  punching 
the  brake  chain  hole,  thus  rendering  the  entire  job  throughout 
machine  forged. 


*  Equivalent  heating  surface  =  total  Heating  surface  ])Uis  1.5  times  super- 
heating surface  ^  5.708  sq.  ft. 


The  Heauqu.\rters  of  The  American  Railway  Association 
have  been  removed  from  No.  24  Park  place,  New  York  City,  to 
the  nevif  fireproof  structure  known  as  the  Underwood  Building, 
located  at  the  corner  of  Church  and  Vesey  streets  (No.  75 
Church  street,  with  entrance  at  No.  30  Vesey  street).  The  com- 
mittee rooms  are  located  upon  the  eighteenth  floor.  The  office 
of  the  general  agent  is  upon  this  floor  and  also  all  the  offices 
of  the  bureau  of  explosives.  The  offices  of  the  general  secre- 
tary and  treasurer  and  of  the  assistant  general  secretary  and 
assistant  treasurer  are  located  upon  the  sixteenth  floor. 


The  New  York  Central  has  been  granted  eighteen  months' 
more  time  to  complete  the  improvements  now  under  way  at  the 
Grand  Central  Terminal,  New  York,  according  to  the  final  plans 
adopted  by  the  Board  of  Estimate. 


The  Vera  Cruz  Terminal  Company,  which  is  constructing 
terminals  and  port  facilities  at  Vera  Cruz  at  a  cost  of  56,000,000, 
is  receiving  a  large  amount  of  new  rolling  stock  from  the 
United  States.  It  includes  standard  gauge  flat  cars,  coal  lars 
and  switch  engines.    Thirty  box  cars  are  also  on  their  way. 


Test  of  Simple  4-4-2  Type  Locomotive  on  the  Altoona  Testing  Plant 


PENNSYLVANIA    RAILUOAD. 


Bulletin  Number  Five  issued  by  the  Pcnns\lvania  Railroad 
contains  the  complete  data  obtained  from  a  test  of  P.  R.  R. 
class  E2a  locomotive  No.  5266  presented  in  a  style  uniform  with 
that  used  in  publishing  the  results  of  the  tests  at  St.  Louis.  Ii 
also  contains  a  comparison  of  the  results  given  by  this  locomo- 
tive and  New  York  Central  Cole  balance  compound  No.  3000 
tested  at  St.  Louis.  It  is  principally  this  section  of  the  bulletin 
that  is  given  below. 

The  original  prognmi  of  tests  that  was  planned  by  the  Penn- 
sylvania Railroad  Company  to  be  made  on  the  Locomotive  Test- 
ing plant  at  St.  Louis,  in  igoA,  included  tests  of  one  of  the 
company's  simple  passenger  locomotives  of  the  Atlantic  type  with 
D  valves  and  a  locomotive  of  this  type  was  prepared  and  held 
in  readiness  for  the  tests,  but  as  the  time  at  St  Louis  was  not 
sufficient,  these  tests  could  not  be   carried  out. 

That  tests  of  a  simple  two-cylinder  passenger  locomotive,  made 
under  the  same  conditions  as  were  maintained  in  the  tests  of  the 
four-cylinder  balanced  compound  passenger  locomotives,  would 
be  of  particular  interest  has  been  apparent. 

Upon  the  completion  of  the  Testing  Plant  at  its  permanent 
location  at  Altoona  this  locomotive  was  placed  upon  it,  and  the 
results  of  such  a  series  of  tests  as  was  formerly  contemplated 
are  now  available. 

This  locomotive,  No.  5266,  has  been  tested  by  the  same  meth- 
ods and  under  as  nearly  as  possible  the  same  conditions,  using 
the  same  kind  of  coal  as  with  the  locomotives  tested  at  St. 
Louis,  so  that  comparisons  are  possible  with  these  former  tests. 
As  the  methods  used  in  testing  are  given  in  detail  in  the  report 
of  the  St.  Louis  tests,  no  extended  description  of  them  will  be 
given  here. 

Description  of  the  Locomotive. 

Locomotive  No.  5266  is  of  the  Atlantic  type  with  two  simple 
cylinders  and  is  nown  as  the  "E2a"  class.  It  is  identical  in  all 
respects  with  the  other  locomotives  of  its  class  and  may  be  taken 
as  representative  of  a  large  class  of  passenger  locomotives  used 
on  the  Pennsylvania  Railroad  in  regular  service. 

The  locomotive  was  built  in  1904  and  has  seen  considerable 
service  since  that  time.  In  preparing  it  for  the  tests  it  was  taken 
into  the  shop  and  the  boiler  thoroughly  cleaned  and  new  tubes 
put  in.  New  tires  were  put  on  the  driving  wheels  to  bring  them 
up  to  the  regular  diameter  of  80  inches.  The  machinery  was 
thoroughly  overhauled  and  put  in  good  repair.  The  cylinders 
were  found  to  be  smooth  and  they  were  not  rebored.  The  loco- 
motive was  then  placed  upon  the  plant  and  run  for  some  time  to 
get  the  bearing  surfaces  in  .good  condition  before  beginning  the 
tests. 

Before  the  tests  were  completed  the  front  driving  wheel 
tires  had  become  flat  in  one  place,  due,  probably,  to  a  soft  place 
in  the  tire,  and  the  locomotive  was  removed  from  the  plant  and 
the  tires  of  the  driving  wheels  turned. 

The  maximum  calculated  tractive  effort  at  starting  is  22,500 
pounds  with  80  per  cent,  of  the  boiler  pressure  available  as  mean 
effective  pressure  in  the  cylinders.  This  is  equal  to  136.6  pounds 
per  pound  of  mean  effective  pressure  in  the  cylinders. 

The  ratio  of  weight  on  drivers  to  the  calculated  maximum 
tractive  effort  is  4.9  to  i. 

Soon  after  the  tests  were  started  it  was  found  that  with  the 
damper  in  the  ash-pan  open  the  air  inlet  was  not  sufficiently  large 
for  tests  of  heavy  load  and  the  inlet  area  was  increased  by  cut- 
ting holes  in  the  ash-pan  sides,  so  that  the  area  of  inlet  for  air 
was  increased  from  2.3  square  feet  to  6.3  square  feet.  This  latter 
area  was  found  to  give  not  more  than  seven-tenths  of  an  inch  of 
water  vacuum  at  full  load  tests. 

It  is  probable  that  the  area  of  opening  in  the  ash-pan  that  is 
required  on  the  testing  Plant,  where  the  locomotive  is  stationary, 
is  in  excess  of  what  would  be  necessary  to  give  similar  draught 
conditions  where  the  locomotive  is  in  service  on  the  road,  though 
data  is  not  at  hand  to  determine  this. 

The  coal  used  in  the  tests  of  No.  5266  was  the  Scalp  Level 
coal  as  used  in  the  tests  at  St  Louis.  The  average  analyses  for 
the  two  series  of  tests  are  given  in  the  table  in  the  next  column. 

•The  conditions  under  which  the  tests  were  made  were  selected 
in  the  following  manner:  The  reverse  lever  latch  was  placed  in 
the  notch  which  would  give  the  least  possible  cut-off  in  the  cylin- 
ders, and  w^ith  fully  opened  throttle  and  constant  speed  a  test 
was  run.  Then  the  reverse  lever  was  advanced  to  the  next 
notch,   giving  a   longer   cut-off  and   another   test   run.     This   in- 


crease of  cut-%ff  was  continued  until  at  this  speed  the  boiler 
would  fail  to  supply  steam  at  approximately  working  pressure. 
This  process  was  then  repeated  for  the  next  higher  speed.  Thus 
the  tests  show  the  performance  of  the  locomotive  for  almost  its 
vtIioIc   range  of  action.     The  higher  power  tests  at   each  speed 

ANALYSIS  OF  COAL 


St.   I-ouis  Tests 

Fixed    Carbon 7.5.85  per  cent. 

Volatile    combustible 16.25     "^       '| 

Moisture    -9 

Ash     7.00     " 

100.00    "     II 

Siili)luir    determined    separately .00 

B.t.u.   per  pound  of  coal 15025 


Teeth  of  No.  6266 

atAltoona. 

76.25  per  cent, 

16.13     "       " 

1.00     •'       " 

6.02     "       " 


100.00 

.94 

15143 


showing,  with  certain  exceptions,  the  power  that  the  locomotive 
is  capable  of  delivering  for  a  considerable  length  of  time,  such 
as  two  or  three  hours  or  the  time  required  for  a  run  over  a  lOO- 
mile  division  of  road. 

This  method  of  testing  the  locomotive  under  conditions  which 
could  be  sustained  for  a  considerable  time,  while  it  is  the  only 
fair  method,  does  not,  of  course,  give  the  much  higher  power 
that  could  be  shown  for  a  test  of  short  duration,  where 
the  reserve  power  of  a  boiler  full  of  heated  water  is  drawn  upon 
for  a  short  time  without  using  the  injector  to  keep  up  the  supply. 
It  will  be  noted  that  in  all  of  the  tests  that  the  injector  was  in 
operation  practically  all  of  the  time  of  the  test. 

It  has  been  the  custom  in  locomotive  tests  to  obtain  a  certain 
fixed  evaporation  for  each  square  foot  of  heating  surface  or  a 
certain  quantity  of  coal  burned  per  square  foot  of  grate  surface 
before  ending  the  test,  so  that  the  total  quantities  would  be  ap- 
proximately equal  for  tests  at  either  light  or  heavy  power. 

While  it  cannot  be  said  that  any  fixed  method  was  rigidly 
adhered  to  in  these  tests,  an  endeavor  was  made  to  obtain  an 
evaporation  of  30  pounds  of  water  for  each  square  foot  of  heat- 
ing surface  or  a  total  of  approximately  70,000  pounds,  though 
no  tests  were  made  of  more  than  three  hours'  duration.  At 
speeds  of  240  and  2S0  revolutions  per  minute  many  difficulties 
arise  that  limit  the  possibility  of  making  successful  tests,  so 
rather  than  incur  the  risk  of  having  to  stop  the  locomotive  with 
a  test  uncompleted,  the  time  of  these  high  speed  tests  was  re- 
duced to  an  hour  or  an  hour  and  a  half.  As  data  throughoiit  the- 
full  range  of  the  boiler  capacity  can  be  determined  at  the  inter- 
mediate speeds,  there  is  little  gained  by  running  these  high  speed 
tests  longer  than  is  required  to  obtain  enough  readings  to  deter- 
mine the  performance  of  the  engines  of  the  locomotive  and  the 
draw-bar  pull. 

Comparison  of  Compound  and  Simple. 

Of  the  passenger  locomotives  tested  at  St.  Louis  in  1904,  the 
New  York  Central  locomotive.  No.  3000,  resembled  P.  R.  R. 
locomotive  No.  5266  in  general  dimensions,  weight  and  class  of 
service  for  which  it  was  designed.  It  was,  however,  a  four- 
cylinder  balanced  compound,  while  the  5266  is  a  simple  loco- 
motive. 

In  order  to  show  a  comparison  of  the  resijlts  obtained  on  a 
simple  and  a  compound  locomotive,  the  following  diagrams  have 
been  prepared  from  the  results  of  tests  on  these  two  locomotives. 
Before  taking  up  the  discussion  of  these  diagrams,  however,  sorne 
of  the  principal  dimensions  of  the  locomotives  are  given  in 
parallel  columns  in  order  to  show  in  what  particulars  they  differ. 


Total   weight   of   locomotive   working   order,   lbs.. 
Weight    on    drivers,    locomotive,    working    order, 

lbs 

Cylinders,    diameter    and    stroke,    inches 15'/ 

l^riving    wheels,    diameter,    inches 

Roller,    diameter,    inches 

Tubes,    number     

"         diameter,     inches 

"        length,     incites,.  ........_ 

Heating  surface,  firebox    dire  side)   sq.   ft 

Heating  surface,   tubes    (fire   side)    sq.   ft 

Heating  surface,  total    (fire  side)    sq.  ft 

Grate    surface,    sq.    ft 

Ratio  heating  surface  to  grate  area 

Boiler  volume,  cu.  ft.  steam  space 

Boiler  volume,   cu.    ft.    water   space 


.'.  C.  R.  R. 

P.  R.  R. 

0.  3000 

No.  5266 

200,000 

184.167 

110,000 

110,001 

&  26x26 

20 K-  X  26 

79 

80 

72^ 

67 

390 

315 

0 

2 

191.29 

179.7S 

202.83 

156. S6 

2,848.36 

2.162.4 

3,051.19 

2.319.26 

49.9 

55.S 

61.10 

41.79 

77.41 

109.9 

331.66 

33S.6 

349 


350 
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Boiler  Perform axce. 

The  coal  used  \v;is  that  fnuu  tht-  Scalp  Level  mines  of  the 
Benviiul-White  Cual  Mining  Cunipany.  both  for  the  yxx)  at  St. 
Louis  and  the  5266  at  Altooiia. 

In  Fig.  I,  where  the  tirebox  and  smokehox  temperatures  arc 
plottcil.  the  diflferenccs  between  the  two  locomotives  arc  small. 
The  3000  had  a  brick  nrch  in  the  firebox,  hut  no  difference  in 
firebox  temperature  is  evident  as  due  to  this  cause.  The  smoke- 
box  temperature  of  the  3000.  wliich  had  a  greater  length  of  tube 
than   the   5.66.   is   shown   to   be   lower   tbroimliont   tlie   tests,   indi- 
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eating  that  this  greater  tul)e  length  absorbed  a  larger  part  of  the 
heat  in  the  gases  of  combustion  than  the  shorter  tubes  of  the 
$266. 

In  Fig,  2,  where  the  equivalent  evaporation  per  pound  of 
dry  coal  is  given  for  different  rates  of  evaporation  per  square 
foot  of  heating  surface,  no  difference  is  found  between  the  two 
boilers.  In  oilier  words,  the  efficiency  of  a  square  foot  of  heat- 
ing surface  in  the  boiler  of  5.'66  is  the  same  as  the  efficiency  of 
a  square  foot  of  heating  surface  in  the  boiler  of  N'o.  3000,  and 
this  is   true   for  all  rates  of  evaporation. 

For  two  boilflte  so  similar  in  general  type  this  is  to  be  expect- 
ed, as  there  is  no  reason  to  suppose  that  the  heating  surfaces 
of  the  two  boilers  will  have  materially  different  rates  of  heat 
transmission  to  the  w-atcr  when  the  sticl  plates  are  clean,  as  in 
the  case  of  these  two  boilers.  When,  however,  the  equivalent 
evaporation  per  pound  of  coal  is  plotted  according  to  the  rate  of 
combustion  as  in  F'ig.  3,  the  advantage  of  the  larger  heating 
surface  per  foot  of  grate  in  the  3000  is  at  once  apparent,  and 
this  advantage  of  the  3000  in  economical  evaporation  is  main- 
tained throughout  tne  full  range  of  steam  delivery  of  the  two 
boilers.  The  highest  e<|uivalent  evaporation  per  square  foot  of 
heating  surface  is  nearly  the  same  for  each  boiler,  being  16.34 
pounds  per  hour  in  the  case  of  the  3000  and  16.03  pounds  for 
the  5266.  With  the  boiler  of  Xo.  3000  the  greatest  loss  of  heat 
due  to  the  presence  of  carbon  monoxide  in  the  products  of  com- 
bustion, or,  in  other  words,  the  greatest  loss  due  to  poor  combus- 
tion was  but  iV^  per  cent.,  and  in  only  one  other  test  was  it  as 
much  as  i  per  cent.  In  the  case  of  the  5266,  the  losses,  while 
in  all  cases  comparatively  small,  are  in  one  test  9.13  per  cent., 
and  in  two  others  6.06  per  cent,  and  7.3  per  cent.  The  very 
perfect  combustion  shown  by  the  3000  is,  in  all  probability,  due 
to  the  brick  arch  In  the  tirebox  of  this  locomotive.  There  was 
no  arch  in  the  5266. 

The  3000  was  fitted  with  smokcbox  deflectors  or  diaphragms 
which  made  the  smokehox  completely  self-cleaning,  while  the 
-266  did  not  have  a  self-cleaning  front,  and  this  was  one  of  the 
limiting  factors  in  maximum  evaporation  obtained  with  long  cut- 
ofls,  due  to  the  accumulation  of  cinders  in  the  front  end,  which 
interfered  with  the  draft,  and,  consequently,  the  steaming  capac- 
ity. The  results  from  the  action  of  the  two  smokeboxes  are 
shown   in  Fig.  5J/2. 

ExGixE  Perform.ance. 

In  Fig.  5  the  well-established  fact  that  the  engines  of  a  com- 
pound locomotive  within  limits  operate  on  less  steam  per  unit 
of  power  than  the  engines  of  a  simple  locomotive,  is  shown. 

The  diagram  shows  very  clearly  another  fact  that  is  not  so 
generally  recognized,  and  that  is  that  the  difference  in  the  water 
rate  or  steam  per  horsepower  hour  is  not  a  constant  difference 
expressable  as  a  certain  definite  percentage  of  saving.  When 
each  of  the  locomotives  is  developing  600  horsepower,  there  is  a 
difference  in  the  steam  per  horsepower  of  about  9.7  pounds,  or  a 
saving  of  31.8  per  cent.,  while  at  1,300  horsepower  the  saving  is 
but  3,5  pounds,  or  14.9  per  cent. 

The  two  curves  show  that  the  water  rates  of  the  two  locomo- 
tives would,  perhaps,  meet  at  about  1,600  horsepower  were  it 
possible  to  drive  the  5266  to  such  a  point,  and  as  the  high  horse- 
powers were  obtained,  as  a  rule,  at  the  higher  speeds,  the  curves 
would  indicate  that  the  simple  locomotive  is  working  most 
economically  at  its  highest  speeds,  while  the  reverse  is  true  of 
the  compound. 

It  will  be  remembered  that  in  the  case  of  the  simple  and  com- 
pound freight  locomotives  tested  at  St.  Louis  the  conclusions 
arrived  at  in  regard  to  the  steam  consumption  w'ere  as  follows : 
"In  general  the  steam  consumption  of  the  simple  engines  de- 
creased with  increase  in  speed,  while  that  of  the  compounds  in- 
creased, which  would  lead  to  the  conclusion  that  the  steam  dis- 
tribution of  the  compounds  was  less  satisfactory  at  high  speeds 
than  that  of  the  simple."  The  maximum  horsepower  developed 
by  the  3000  was  1,641,  while  the  maximum  for  the  S266  was 
1,281. 

In  Fig.  2  we  have  seen  that  the  evaporation  per  pound  of  coal 
decreases  as  the  output  of  the  boiler  in  steam  increases,  and 
this  decrease  explains  the  difference  in  the  appearance  of  the 
curves  in  Figs.  5  and  6.  It  would  appear  at  first  sight  as  though 
the  curves  for  coal  for  indicated  horsepower  hour  should  follow 
the  same  law  as  do  the  curves  for  steam,  and  this  would  be  the 
case  if  it  were  not  for  the  fact  that  as  the  output  of  the  boiler 
increases,  it  is  at  the  expense  of  a  greater  and  greater  quantity 
of  coal  per  pound  of  water  evaporated. 

Locomotive  Perform.ance. 

In  Fig.  10  is  shown  the  dry  steam  used  by  the  locomotives  at 
dift'erent  indicated  horsepowers.  The  3000.  compound,  requires 
at  all  powers  less  steam  than  the  5266,  simple  locomotive,  but  as 
the  limit  of  power  is  approached  by  the  compound  the  steam  rate 
advances  more  rapidly  than  would  apparently  be  the  case  with 
a  simple  locomotive.  This  is  only  another  way  of  showing 
that  the  advantage  of  compounding  may  not  be  realized  at  high 
speeds,  as  was  developed  in  the  discussion  of  Fig.  5,  as  judged 
bv  the  two  locomotives  under  discussion. 


353 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


SePTEMBERj    1911. 


One  of  the  most  significant  results  of  this  comparison  of  a 
simple  with  a  compound  locomotive  is  the  large  increase  in 
liorsepower  and  draw-bar  pull  that  can  be  realized  from  com- 
pounding without  any  increase  in  the  boiler  capacity.  This  is  a 
very  important  advantage  aside  from  all  considerations  of  econ- 
omy in  the  use  of  fuel. 

Let  us  assume  that  the  boiler  of  each  locomotive  will  deliver 
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30,000  pounds  of  dry  steam  per  hour  to  the  engines.  With  this 
weight  of  steam  the  simple  locomotive,  No.  5266,  will  develop 
1,200  indicated  horsepower,  while  the  compound,  No.  3000,  will 
develop    1,400  indicated   horsepower.     To    show   what   this   will 


At  50  Miles  Per  Hour,  Using  30,000  Pounds  of  Water  Per  Hour. 
6266  Simple  79  1200  948  7110 

3000        Compound         79  1400  1106  8294  -fll84 

At  60  Miles  Per  Hour,  Using  30,000  Pounds  of  Water  Per  Hour. 
5266  Simple  77  1200  924  6775 

3000         Compound  77  1400  107S  6737  -|-962 

The  above  table  shows  what  might  be  expected  in  increased 
power  if  the  cylinders  of  locomotive  No.  3000  were  to  be  applied 
to  locomotive  No.  5266. 

The  probable  result  in  fuel  saving  with  this  combination  of  the 
compound    cylinders    and    the    boiler    of    No.    5266,    working    as 
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mean   in   increased   draw-bar  pull,   due   to  compounding   at  sev- 
eral speeds,  the  following  table  has  been  arranged :. 

Comparative  Performance. 

At  40  Miles  Per  Hour,  Using  30,000  Pounds  of  Water  Per  Hour. 

Increase  in 
Indicated  Dynamometer  Draw-Bar  Pull 

Locomo-  Machine      Horse-  Horse-         Draw-Bar         From 

tive.  Type.      Efficiency,     power.  power.  Pull.     Compounding. 

6266  4-4-2  86  1200  1032  9674 

Simple 
3000  4-4-2  86  1400  1204  11287  -|-1613 

Compound 


before  at  about  its  maxitnum  rate  of  evaporation,  that  is,  de- 
livering 30,000  pounds  of  dry  steam  per  hour,  will  be  as  shown 
in  the  following  table : 

Coal  Per  Dynamometer  Horse-Power  Hove  for  Locomotive  5266,  With 
Its  Present  Simple  Cylinders  and  the  Results  to  be  Expected  If 
THE  Present  Boiler  Were  to  be  Fitted  With  Compound  Cylinders 
Similar  to  those  on  No.  3000; 
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It  will  be  noted  that  this  percentage  of  saving  agrees  closely 
with  that  observed  under  engine  performance.  It  is  also  the 
saving  at  a  point  where  the  simple  locomotive  is  at  its  best,  as 
before  noted,  namely,  at  its  maximum  horsepower.  Other  lower 
rates  of  evaporation  might  be  selected  where  percentages  of 
saving  would  be  much  higher. 


Fr.^nk  Thomson  Scholarships. — Robert  Francis  Hohman,  of 
Fort  Wayne,  Ind.,  and  John  James  Caldwell.,  of  New  Florence, 
Penn.,  have  been  announced  as  the  successful  candidates  for 
the  Frank  Thomson  Scholarships,  .^t  present  there  are  eight 
holders  of  these  scholarships,  which  is  the  number  maintained 
out  of  a  fund  endowed  in  the  sum  of  $120,000  by  the  three 
children  of  the  late  Frank  Thomson,  former  president  of  the 
Pennsylvania  Railroad,  as  a  memorial  to  their  father.  Each 
year  two  scholarships,  each  amounting  to  $600  annually,  are 
awarded  on  competitive  examination  to  sons  of  employees  of 
the   Pennsylvania   Railroad   System. 
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The  General  Electric  Company  lias  jnst  (Icliverccl  ii>  i1k'  Tri-^co 
Lines  six  motor  cars  which  represent  the  latest  lUvelopment  of 
the  gasolene-electric  type  of  self-propelled  car. 

These  cars  are  of  all-steel  constrnction,  70  ft.  6-J4  in.  long,  and 
have  a  maximum  seating  capacity  of  86  persons  or  a  nominal 
seating  cajacity  with  two  persons  each  seat  of  62,  in  addition 
to  a  baggage  compartment  and  the  cab  in  the  pointed  front  end. 
They  weigh  about  96,000  lbs.  complete. 

The  cars  are  designed  with  special  reference  to  light  con- 
struction with  adequate  strength.  The  interior  arrangement  is 
designed  to  meet  the  Southern  traffic  conditions,  providing  sep- 
arate accommodations  and  entrances  for  wdiite  and  colored  pas- 
sengers.     The    observation    platform    is    unusually    wide    and    is 


is  provided  through  large  suction  ventilators  located  on  the 
center  of  the  roof,  the  openings  protected  by  neat  ceiling  regis- 
ter plates.  The  entire  car,  including  platforms  and  vestibules,  is 
lighted  by  electricity.  The  partition  between  the  baggage  room 
and  negro  compartment  is  movable  and  may  be  arranged  to  give 
the  baggage  compartment  a  length  of  f<  ft.  or  10  ft.  5  in.,  to  suit 
traffic  reciuiremeius. 

Tlie  framework  of  the  car  is  entirely  of  steel,  the  under 
framing  comsistiriE  of  two  I  beams  for  center  sills,  and  two 
channels  for  outside  sills,  with  truss  rods  for  reinforcement. 
The  center  sills  are  contimions  and  provide  supports  for  the 
rear  platform.  The  outside  sheathing  is  of  steel  riveted  to  t!ie 
posts,  which  together  witli  the  carlines  are  of  steel  tees.  The 
roof  is  of  galvanized  iron  plates  riveted  to  the  carlines,  except 
under  the  radiators,  where  it  is  of  copper  with  well  soldered 
joints.  The  floors  in  the  passenger  compartments  are  of  two 
thicknesses  with  a  Iieavy  layer  of  felt  between.     There  is  also 
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equipped  with  trap  doors  and  brass  railings,  presenting  a  most 
attractive  appearance.  The  windows  are  large,  fitted  with  plate 
glass,  and  so  arranged  that  they  may  be  raised  to  a  height  of  17 
in.,  allowing  an  unobstructed  view.  These  are  equipped  witli 
safety  sash  locks,  anti-rattlers  and  weather  strips.  Each  window 
is  provided  with  a  large,  fine  mesh-copper,  automatic  screen 
running  on  metal  guides.  The  window  curtains  are  of  pantasote 
of  neat  design  and  equipped  with  pinch  handle  fixtures. 

The  interior  is  finished  in  a  high  grade  of  mahogany  with 
paneling  on  the  bulkheads.  Each  of  the  three  compartments  is 
provided  with  a  saloon,  drinking  fountain  and  electric  fans. 
The  seats  are  of  unusual  length,  providing  commodious  accom- 
modations for  two  persons,  and  are  amply  large  enough  to  seat 
three.  These  are  of  the  stationary  back  type,  with  high  grade 
spring  construction  in  both  seat  and  back  cushions.     Ventilation 


an  additional  lining  of  sheet  iron  beneath  the  lower  wood  floor. 

POWER    PLANT    EQUIPMENT. 

The  power  equipment  is  located  in  the  cab  at  the  front  end 
of  the  car,  and  consists  of  the  following: 

A  main  gas  engine  generating  set,  consisting  of  an  eight- 
cylinder  gasolene  engine  with  direct  connected  generator;  an 
auxiliary  gas  engine  generating  set  with  integral  air  pump  and 
lighting  generator ;  equipment  for  motor  control ;  air  and  hand 
brake  systems;  pneumatic  bell  ringer;  sander;  w-arning  and 
signal  whistles  and  a  coal  fired  hot  water  heater.  The  motors 
are  mounted  one  upon  each  axle  of  the  front  truck. 

The  main  gas  engine  is  of  the  eight-cylinder,  four-stroke  cycle 
"V"  type.  The  generator  magnet  frame  is  bolted  to  the  frame 
of  the  gas  engine,  which  rests  upon  the  -floor  of  the  car  with 
cushion    support.     The    speed   of   the   engine   is   adjusted   by   a 
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throttle,  the  normal  speed  being  550  r.  p.  m. ;  the  base  and  crank 
case  are  of  cast  iron  with  suitable  hand  holes  provided  in  the 
base  for  the  inspection  of  the  main  bearing  cranks.  The  cylin- 
ders, 8x10  in.,  are  of  close  grain  gray  cast  iron  with  water 
jackets  integral. 

There  are  two  cam  shafts,  one  on  each  side  of  the  engine,  and 
these  are  made  from  forged  rolled  steel  shafting,  while  the 
cams  are  of  high  carbon  steel,  oil  tempered.  The  cam  shafts 
are  located  in  tunnels  with  covers  so  arranged  that  they  may  be 
easily  removed.  The  ignition  system  consists  of  two  low  tension 
Bosch  magnetos,  one  for  each  side  of  the  engine,  with  Bosch 
magnetic  spark  plugs.  All  wires  from  the  magnetos  to  the  spark 
plugs  are  enclosed  in  a  brass  hand  rail,  so  that  tliere  are  no 
loose  or  exposed  wires.  The  engine  is  lubricated  by  oil  under 
pressure  delivered  by  a  plunger  pump  direct  driven  from  the 
crank  shaft.  Gasolene  is  delivered  by  a  direct  driven  pump  to 
the  carburetors,  which  are  of  the  automatic  constant  level  type. 

The  engine  cooling  system  consists  of  thermo-siphon  circula 
tion  of  the  water  in  radiators  of  fine  tube  type,  which  are 
located  on  the  roof  of  the  car  with  flexible  metal  tube  connec- 
tions from  the  engine  to  the  radiator  headers.  The  engine  is 
started  by  air  stored  in  tanks  beneath  the  car,  which  may  be 
charged  from  the  auxiliary  gas  engine  set  or  from  the  main 
compressor  located  at  the  rear  end  of  the  main  engine  and 
direct  driven  from  the  crankshaft.  The  main  compressor  has  a 
capacity  of  22V2   cu.   ft.  of   free  air  per  minute. 

The  main  generator  is  of  the  commutating  pole  type  designed 
specially  for  heavy  traffic  work.  The  entire  machine  is  enclosed 
within  a  three  arm  bracket  which  supports  the  outer  bearing  of 
the  generator  armature. 

The  motors  are  of  the  box  frame,  commutating  pole,  oil  lubri- 
cated type,  known  as  standard  General  Electric  20.=;-6oo  volt  100 
h.p.  railway  motors.  Current  to  the  motors  is  supplied  through 
cables  in  conduit  from  the  generator. 

Tlie  au.xiliary  gas  engine  .set  consists  of  a  three-cylinder,  four 
stroke  cycle,  vertical  type  gas  engine,  the  center  cylinder  being 
used  as  an  air  compressor.  The  lighting  generator  is  direct 
connected  to  this.  The  construction  of  this  engine  is  similar  to 
that  of  the  main  engine,  with  the  exception  that  the  cylinders 
are  of  the  tee  head  type,  having  two  cam  shafts.  Lubrication  is 
of  the  constant  level  splash  system,  the  level  and  circulation  be- 
ing maintained  by  a  paddle  wheel  pump.  A  fly  ball  gear  driven 
governor  acting  on  a  butterfly  valve  in  the  intake  pipe  is  used 
to  maintain  a  constant  speed  of  600  r.  p.  m.  The  cooling  system 
for  this  engine  is  the  same  as  for  the  large  engine.  The  air 
pump  on  this  engine  is  capable  of  delivering  45  cu.  ft.  of  free  air 
per  minute  and  will  charge  the  tanks  to  a  pressure  of  90  lbs. 
in  about  10  minutes.  This  pump  is  used  to  supply  air  for  start- 
ing the  main  engine  after  it  has  been  idle  if  pressure  in  the 
main  reservoirs  has  gone  down.  The  auxiliary  gas  engine  is 
started  by  hand. 

The  operator's  seat  is  at  the  right  hand  side  of  the  cab  beside 
a  sliding  window.  All  the  control,  air  brake,  and  signal  appa- 
ratus is  conveniently  located  at  this  point  and  so  arranged  that 
the  car  and  engine  may  be  controlled  without  tlie  operator  leav- 
ing his  seat. 

One  of  the  distinguisliing  features  of  these  cars  is  the  flexi- 
bility of  control.  Power  is  delivered  to  the  motors  from  the 
main  generator  through  a  controller  of  a  type  similar  in  appear- 
ance to  those  used  in  trolley  car  practice.  Concentric  with  the 
electrical  controller  handle,  but  above  it,  is  an  air  starting  throt- 
tle handle.  This  handle  is  so  arranged  that  by  pressing  a  lever, 
air  for  starting  the  engine  may  be  admitted  to  the  engine  dis- 
tributing valve  at  the  same  time  opening  the  throttle.  Provis- 
ions are  made,  however,  so  that  the  throttle  may  be  opened  only 
to  a  set  distance  to  prevent  the  racing  of  the  engine.  The 
engine  started  the  air  pressure  is  cut  off  and  the  throttle  opened 
wider.  It  is  not  possible  to  admit  air  again  to  the  engine  with- 
out returning  to  the  initial  point,  thus  closing  the  throttle.  The 
direction  of  the  car  may  be  reversed  in  a  manner  similar  to  that 
employed  on  a  trolley  car,  by  the  moving  of  the  reversing 
handle,  the  gas  engine  always  running  in  the  same  direction. 


Tlie  brake  system  consists  of  straight  and  automatic  air  with 
auxiliary  hand  brakes,  the  handles,  which  are  of  the  Lindstrom 
type,  are  located  one  in  the  cab  convenient  to  the  motor,  and 
one  on  the  rear  platform.  The  air  gauges  are  located  on  a  panel 
immediately  in  front  of  the  operator. 

Electricity  is  used  for  lighting,  power  being  supplied  from  the 
lighting  generator  driven  by  the  auxiliary  gas  engine.  There  is 
a  voltmeter  on  the  panel  together  with  the  air  gauges  and  a 
rheostat  box  is  mounted  on  the  wall  of  the  cab,  so  that  the 
operator  may  regulate  the  lighting  voltage  as  desired.  There  are 
two  circuits,  one  on  each  side  of  the  car,  for  the  passenger  and 
baggage  compartments,  with  an  additional  circuit  for  fan  motors. 

The  car  is  heated  by  hot  water  either  supplied  from  the  gas 
engine  jackets  or  from  a  coal  fired  Baker  hot  water  heater 
located  in  the  corner  of  the  cab,  which  is  fired  from  the  bag- 
gage room.     Provision  is  made  so  that  hot  water  from  the  coal 
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heater  may  be  circulated  through  the  engine  jackets  and  radi- 
ators to  prevent  freezing  on  cold  nights  or  during  layovers. 

The  gasolene  storage  tank  is  located  beneath  the  baggage 
room.  Gasolene  is  supplied  to  the  tank  through  a  filler  on  the 
outside  of  the  car  with  suitable  strainers  and  filters.  There  is 
in  addition  a  vent  pipe  to  the  roof. 

There  arc  three  air  reservoirs  located  under  the  car  and  so 
arranged  that  the  air  taken  from  these  reservoirs  for  starting 
the  engine  does  not  drain  the  brake  reservoirs.  There  is  also 
a  reservoir  for  the  signal  and  warning  whistles. 

The  trucks  are  of  the  swing  bolster  type,  the  frames  being 
of  boiler  plate  steel  with  pedestal  shoes  of  cast  iron.  The  bolster 
springs  are  triple  elliptic  and  equalizer  springs  triple  coil.  The 
wheels  are  36  in.  in  diameter,  with  standard  M.  C.  B.  treads  and 
flanges.  Each  truck  has  a  wheel  base  of  7  ft.,  the  total  wheel 
base  of  the  car  being  58  ft.  6  in. 


The  Science  of  M.\nagement  is  in  a  very  undeveloped  state, 
but  progress  is  being  made  and  another  generation  or  two  will 
look  back  upon  the  methods  of  to-day  as  exceedingly  crude. — 
Dai  id  J 'ail  Alslyiic  before  the  Congress  of  Technology.  Boston. 


Skptkmbek,  1911. 
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NEW  DESIGN  LOCOMOTIVE  SAND  BOX 


The  interesting  sruiding  apparatns  liercwitli  illustrated  has 
been  patented  by  Sanuicl  H.  Dunning,  until  recently  traveling 
representative  of  the  .'\nierican  Locomotive  Co.  at  Patcrson, 
N.  J.,  and  has  for  its  object  to  provide  a  practical  arrangement 
which  will  he  substantially  proof  against  the  sand  clogging,  and 
which  will  also  be  simple  in  construction  and  capable  of  being 
readily   adapted   to   any  locomotive. 

In  his  specification  Mr.  Dunning  points  out  that  the  sanding 
apparatus  commonly  in  use  requires  constant  attention  in  order 
to  keep  it  in  proper  working  order,  principally  because  the 
conduits  whereby  the  sand  is  led  from  the  box  are  not  only 
of  small  diameter,  inu  of  uniform  dimension   from  end  to  end. 


and  first  tapers  down  to  its  smallest  diameter,  as  at  (i),  and 
then  expands,  giving  its  lower  portion  (j)  a  flaring  form;  each 
leg  may  be  provided  with  a  removable  cap  (k)  which  permits 
access  to  its  interior  for  the  purpose  of  freeing  it  of  clogging 
sand. 

The  section  (c)  has  the  tlanges  (D  which  are  so  constructed 
that  when  the  section  (c)  is  arranged  in  proper  position  on  the 
boiler,  the  flanges  >yill  lie  squarely  against  the  top,  and  will  serve 
as  a  means  for  riveting  the  section  to  the  boiler ;  the  rivets  being 
indicated  at  (m).  The  inside  of  the  top  part  (g)  of  section  (c)  is 
formed  with  a  longitudinal  ridge  (n)  whose  sides  incline  down- 
wardly, and  merge  into  the  inside  surface  on  which  the  sand 
might  remain  when  otherwise  free  to  descend.  The  section  (d) 
has  its  lower  edge  (o)  fitting  into  a  rabbet  (p)  formed  in  the 
top   of   section    (c)  ;   similarly,   this   section   has   its   upper   edge 


so  that,  even  if  the  sand  be  perfectly  dry,  it  packs  and  clogs 
under  the  vibration  of  the  engine.  Attention  is  also  directed 
to  the  fact  that  when  it  becomes  necessary  to  have  access  to 
the  interior  of  sand  boxes,  as  ordinarily  arranged,  tor  clean- 
ing or  repairs,  much  time  and  labor  must  be  expended  on  work 
which  is   entirely  foreign  to  that  primarily  requiring  attention. 

The  disadvantages  of  the  present  sanding  apparatus  have 
been  borne  prominently  in  mind  in  the  new  design,  which  is 
shown  in  the  accompanying  drawing  in  five  different  views. 
Figure  i  being  a  view  in  front  elevation,  partly  in  section  ;  the 
boiler  of  a  locomotive  being  shown  in  vertical  section ;  Fig.  2 
a  view  in  side  elevation  of  the  improved  sanding  apparatus ; 
Fig.  3  a  vertical  sectional  view  of  the  lower  portion  of  one  of 
the  legs  of  the  apparatus ;  and  Figs.  4  and  5  views  illustrating 
details. 

The  boiler  of  the  locomotive  is  shown  at  (a)  ;  arranged  on 
the  boiler  and  straddling  the  same  is  a  bifurcated  box  or  cas- 
ing (b)  which  may  be  described  in  detail  as  follows:  It  com- 
prises three  sections,  (c),  (d)  and  (e),  the  section  (c)  being 
the  bifurcated  portion  of  the  box  or  casing,  the  section  (d)  its 
cylindrical  or  body  portion,  and  the  section  (e)  its  dome  or 
cover  portion,  the  latter  having  the  usual  cap  (f)  which  may 
be  removed  for  the  purpose  of  permitting  the  box  or  casang  to 
be  filled.  The  section  (c)  is  substantially  cylindrical  in  its  top 
part  (g),  but  in  its  bottom  part  it  is  formed  as  two  tubular 
legs  (h),  each  of  which  has  preferably  an  elliptical  cross-section. 


(q)  fitting  into  a  rabbet  (r)  formed  in  the  top  section  (c).  The 
three  sections  may  be  conveniently  secured  together  by  bolts 
(s)   engaging  the  lugs   (t)    in  the  sections   (c)   and   (e). 

To  the  bottom  of  each  leg  of  the  section  (c)  is  bolted  a 
valve  casing  (u).  The  bottom  wall  of  each  leg  opens  into  this 
valve  casing,  which  comprises  two  compartments  (v)  sepa- 
rated by  a  horizontal  wall  (w)  into  which  is  tapped  the  pipe 
(y)  which  leads  down  to  and  discharges  on  the  track  in  proper 
relation  to  one  of  the  driving  wheels.  The  port  (z)  formed  at 
the  upper  end  of  this  pipe  is  controlled  by  the  manually  oper- 
ated slide  valve  (i)  which  moves  on  the  wall  (w)  when  actu- 
ated from  the  cab  through  its  bell-crank  lever  (2),  fulcrumed 
in  leg  (h)  of  the  casing  (b).  This  latter  mechanism  forms 
what  is  commonly  known  as  the  "hand  sander."  From  the 
opposite  walls  of  "the  compartments  (v)  lead  the  pipes  (3)  which 
connect  with  pipe  (y),  and  into  whose  flaring  upper  ends  (4) 
discharge  the  ejector-nozzles  (5)  which  are  suitably  connected 
with  the  air  supply,  this  mechanism  forming  what  is  known  as 
a  "pneumatic  sander." 

The  operation  of  the  apparatus  will  be  clearly  understood  by 
those  familiar  with  the  art  without  description.  It  may  be  re- 
marked, however,  that  the  improved  sander  distinguishes  from 
those  at  present  in  use  and  possesses  certain  advantages  over 
them,  which  may  be  set  forth  as  follows :  Owing  to  the  internal 
construction  of  the  box  or  casing,  the  sand  will  stand  free  at 
all  times  from  the  highest  level  thereof  clear  to  the  valve  cas- 
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ing;  it  cannot  "pile"  in  the  portion  of  the  casing  which  is 
directly  over  the  boiler  because  of  the  ridge  (n),  and  the  hour- 
glass formation  of  each  of  its  legs,  taken  with  the  fact  that 
they  are  of  ample  inside  proportions,  will  prevent  the  sand 
from  clogging  therein  so  long  as  it  is  free  beneath  them.  The 
only  parts  of  the  mechanism  which  are  likely  to  clog  are  those 
which  depend  from  the  valve  casing,  and  the  valve  casing  being 
readily  detachable  from  the  legs  of  the  casing,  it  is  only  re- 
quired to  remove  the  valve  casing  in  order  to  clear  the  pipes 
or  such   parts  as  may  become   clogged. 


LOCOMOTIVE  DRIVING  BOX  OF  NEW  DESIGN 


The  principal  objection  pertaining  to  the  locomotive  driving 
box  as  almost  universally  designed  lies  ia  its  inaccessibility  to 
repairs.  Loose  crown  brasses  are  frequent,  and  are  often  al- 
lowed   to    run    loose,    as    their    removal    implies    dropping    the 


bearing  for  the  inside  leg  of  the  spring  saddle,  while  the  outside 
portion  carries  the  outer  pedestal  flange  and  bearing.  Each 
portion  or  body  carrying  the  inside  pedestal  flange,  and  the 
other  portion,  forming  one  rigid  box.  There  are  three  lugs  on 
the  main  portion,  and  two  on  the  outside  one.  The  largest  one 
is  cast  on  the  main  body  over  the  center  of  the  axle,  while 
the  other  two  are  placed  two  on  each  side,  one  at  the  top  and 
the  one  at  the  bottom  of  each  flange.  With  this  distribution 
and  the  size  given  the  lugs  they  are  fully  able  to  withstand 
all  the  stresses  and  strains  to  which  they  will  be  subjected,  even 
m  heavy  service. 

By  removing  the  load  from  the  top  of  the  box,  the  outer 
section  need  only  be  raised  vertically  the  height  of  the  lugs, 
when  it  can  be  removed  by  moving  the  main  body  of  the  box 
toward  the  center  of  the  engine,  then  rotating  it  around  the 
axle  and  dropping  it  down.  The  inner  section  can  then  be 
removed  from  the  center  of  the  axle.  It  is  claimed  that  the 
time  required  for  moving  each  part  of  the  box.  after  the  weight 
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wheels,  which  with  modern  power  becomes  quite  a  tedious  and  has  been  lifted,  averages  one-half  hour,  and  for  replacing  tnem 

laborious  operation,  even  when  up-to-date  facilities  are  at  hand.  the  same  time,  making  a  total  labor  of  one  hour  per  box,  or 

With  the  end  in  view  to  secure  an  acceptable  and  thoroughly  two  hours  per  pair,  as  against   from  ten  to   tifteen  hours  per 

practical    substitute    for   the   present   arrangement,   entirely    free  pair  with  the  ordinary  driving  box. 


from  the  latter's  objectionable  features,  H.  Henrickson,  one  of 
the  representatives  of  the  Edward  Smith  Co.,  of  Detroit,  Mich., 
has  placed  on  the  market  through  the  latter  firm  an  entirely  new 
design  which  is  attracting  considerable  attention. 

This  new  bo.x  is  made  in  two  parts,  the  one  forming  the  main 
portion    or    body    carrying   the   inside    pedestal    flange,    and    the 


The  line  drawing  and  photographs  clearly  indicate  the  con- 
struction. It  will  be  noted  that  it  is  not  a  driving  box  with  a 
removable  brass  as  might  appear  at  first  glance.  The  box  can 
be  applied  to  any  locomotive  without  any  change  in  the  shoes 
or  wedges,  and  with  a  properly  fit  brass  the  latter  should  not 
come  loose  until  worn  out. 


Ski'tembek,   mil. 
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TOOL   FOREMEN'S  CONVENTION 

The  tliird  aniuial  cuiiviMitioii  of  tlu-  AiiK-rican  Railway  Tool 
Foremen's  Associatinn  was  luld  at  the  WL-lliiiKtcni  Hotel,  Chi- 
cago, July  11-13.  \V.  11.  Bray.  X.  ^■.,  X.  II.  6t  II.  K.  R.,  New 
Haven,   Conn.,  president   of  the  association,  presided. 

Reports  of  committees  and  individual  papers  on  the  following 
subjects  were  presented  for  discussion;  Tool  room  equipment. 
grinding  wheels,  standardization  of  steel,  pneumatic  tools  and 
appliances,  boiler  shop  tools,  making  of  drills,  dies  for  forging 
machines. 

B.  Hendrickson,  C.  &  N.  W.,  Chicago,  presented  the  paper 
on  "Tool  Room  Equipment,"  in  which  he  stated  that  the  proper 
location  of  the  distributing  tool  room  should  be  in  the  center 
of  the  main  shop  with  a  counter  circumscribing  the  racks,  and 
there  should  be  openings  for  issuing  tools  opposite  the  racks 
holding  each  kind  of  tools  which  are  most  used.  The  tool  room 
for  repair  and  manufacture  he  recommended  be  located  in  a 
building  adjoining  the  machine  shop  and  presented  a  plan  .with 
list  of  machine  tool  equipment  which  he  considered  to  be  ideal. 
In  discussing  the  arrangement  of  the  machines,  he  stated  that 
care  should  be  taken  to  keep  the  grinders  away  from  the  lathes 
and  other  machines  having  e.\posed  wearing  surfaces  and  that 
all  machine  tools  should  be  motor  driven.  Benches  with  iron 
tops  were  recommended. 

In  the  discussion  of  the  paper  considerable  objection  was 
made  to  the  recommendation  of  having  iron  tops  on  the  benches 
It  was  also  suggested  that  a  turret  lathe,  which  was  not  recom- 
mended by  Mr.  Hendrickson,  would  be  found  to  be  very  valu- 
able in  the  tool  room.  A  surface  grinder  was  also  recommenrled 
as  being  a  wise  addition  to  the  list  given  by  the  author.  The 
making  of  taps  and  reamers  was  discussed  in  connection  with 
this  paper  and  E.  J.  McKernan,  A.  T.  &  S.  F.,  stated  that  it 
was  the  custom  on  that  road  to  allow  1/32  over  size  on  taps 
and  reamers  before  hardening,  this  being  found  to  be  sufficient 
to  permit  grinding  to  the  proper  size  after  they  were  hardened. 
The  pre-heating  of  carbon  steel  to  be  made  up  into  tools  was 
advised  by  another  member. 

On  the  subject  of  grinding  wheels,  H.  E.  Blackburn.  Erie 
R.  R.,  Dunmore,  Pa.,  presented  a  short  paper,  in  which  he 
strongly  recommended  the  use  of  soft  wheels,  stating  that  a 
wheel  of  from  40  to  60  grains  would  suitably  grind  and  finish 
all  work  that  comes  to  the  tool  room.  He  also  recommended 
keeping  the  face  of  the  wheel  as  narrow  as  possible.  A  wheel 
that  works  well  on  large  work  does  not  as  a  rule  cut  well  on 
small  work.  He  stated  that  the  operator  should  dress  and  true 
the  wheel  between  heavy  and  finishing  cuts.  Wheels  should  be 
trued  with  a  diamond  and  dressed  with  a  spur  cutter.  The  dis- 
cussion showed  that  other  members  had  found  the  soft  wheel 
to  be  preferable. 

In  a  paper  on  "Standardization  of  Steel,"  Henry  Otto,  A.  T. 
&  S.  F.,  strongly  advised  the  drawing  up  of  standards  for  steels 
suitable  to  the  manufacture  of  various  kinds  of  tools.  Dur- 
ing the  discussion  the  point  of  importance  of  the  heat  treatment 
of  the  steel  was  presented  and  a  large  number  of  members 
stated  that  they  were  using  high  speed  steel  for  practically  all 
tools  which  were  not  so  large  as  to  make  it  inadvisable  from 
the  cost  standpoint.  Mr.  McKernan  stated,  however,  that  for 
reamers  28^4  in.  in  length  his  experience  was  that  carbon  steel 
was  better  suited  on  account  of  the  use  of  the  air  motor  with 
these  tools  in  the  hands  of  unskilled  labor.  He  suggested  the 
use  of  the  barium  chloride  process  for  hardening  wherever  it 
was  possible  to  use  it.  Other  members  stated  that  for  long 
reamers  carbon  steel  seemed  to  be  better  suited. 

A.  M.  Roberts,  B.  &  L.  E.,  Greenville,  presented  a  paper  on 
"Pneumatic  Tools  and  Appliances,"  in  which  were  illustrated 
and  described  a  number  of  tools,  principally  for  flue  work. 

On  the  subject  of  boiler  shop  tools  a  paper  was  presented 
consisting  largely  of  illustrations  and  descriptions  of  various 
tools  for  this  purpose,  one  being  shown  for  drilling  telltale 
holes  in  staybolts,  others  being  f^ue  scarfing  machines,  flue 
swedging  machines,  gauge  for  threading  staybolts  and  flanging 
machines. 


A  discussion  on  this  paper  brought  out  the  fact  that  it  is  very 
advisable  to  have  a  man  in  the  shop  whose  duties  it  is  to  oil 
and  oversee  the  use  of  all  air  motors,  air  hammers,  etc.  If  this 
is  not  done  it  has  been  found  that  motors  are  badly  mistreated 
and  are  soon  inoperative. 

Among  the  other  papers  the  one  by  J.  .Martin,  C,  C,  C.  & 
bt.  L.,  Beach  Grove,  Ind.,  on  "Making  Dies  for  Forging  Ma- 
chines" was  of  particular  interest  and  accorded  considerable 
discussion. 

Cast  steel  was  reconuuendcd  as  a  material  for  dies  of 
the  larger  size  and  high  carbon  steel  in  the  smaller  sizes.  Cast 
iron  had  not  been  found  satisfactory  for  this  use.  The  dies 
should  be  tempered,  but  if  too  large  for  this  should  be  case- 
hardened  on  the   face. 

Election  of  Officers. — The  following  officers  were  elected  for 
the  ensuing  year :  President,  E.  J.  McKernan,  \.  T.  &  S.  F., 
Topeka,  Kan.;  first  vice-president,  J.  Martin,  C,  C,  C.  &  St.  L., 
Beach  Grove,  Ind.;  second  vice-president,  G.  W.  Jack,  I.  C. 
R.  R.,  Chicago;  third  vice-president,  A.  R.  Davis,  C.  of  G.  R.  R., 
Macon,  Ga.,  and  secretary-treasurer,  M.  H.  Bray,  N.  Y.,  N.  H. 
&  H.  R.  R.,  New  Haven,  Conn.  Executive  Committee — August 
Meitz,  chairman ;  A.  O.  DoUman  and  E.  R.  Purchase. 


AN  INGENIOUS  ROD  BOLT  PULLER 


CHICAGO  &  NORTHWESTERN  RY. 


The  accompanying  drawing  shows  a  very  interesting  and  ef- 
ficient device  for  removing  refractory  rod  bolts,  which  has  been 
found  to  be  far  superior  to  the  noisy  and  often  dangerous  can- 
non,  which   many  shops  continue   to  employ  when   bolts   cannot 
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be  started  with  a  sledge.  This  method  does  no  damage  to  the 
bolt  and  is  very  useful  in  roundhouses,  as  it  can  be  employed  at 
any  position  of  the  crank  pin. 

The  yoke  shown  should  be  made  of  machine  steel.  This  is 
placed  over  the  bolt  to  be  removed  and  the  key  inserted  in  the 
keyway.  The  hydraulic  jack  is  placed  on  top  of  the  key  and 
when  pressure  is  applied  the  piston  advances  against  the  bottom 
of  the  bolt. 


Indic.mive  of  the  Efforts  of  the  Pennsylvani.\  R.'Mlroad  to 
economize  in  every  possible  way  is  a  general  notice  which 
has  just  been  issued  to  the  employes  of  the  Schuylkill  Division. 
Employes  are  told  what  it  would  mean  to  the  company  on  the 
Schuylkill  Division  alone  if  each  one  would  save  ten  cents  a 
day.  Enginemen  are  requested  to  be  careful  in  the  use  of  oil, 
firemen  in  the  use  of  coal  and  clerks  are  asked  to  economize 
in  the  use  of  stationery  and  by  avoiding  errors. 


The  More  Aluminium  an  aluminium-bronze  contains,  the 
softer  it  is  while  hot.  This  is  the  reverse  of  hardness  of  the 
cold  bronzes.  While  a  10  per  cent,  aluminium-bronze  is  much 
harder  than  a  4  per  cent,  bronze  while  cold,  it  is  very  much 
softer  while  hot,  and  can  be  rolled  hot  much  easier. 
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THE  BUCK  EXTERNAL  THROTTLE  VALVE 


Particularly  in  the  case  of  locomotives  fitted  with  superheat- 
ers, the  volume  tilled  with  steam  at  boiler  pressure  between  the 
throttle  valve  and  the  steam  chest  is  sufficient  to  make  quick 
ccmtrol  of  starting  or  stopping,  especially  necessary  in  the  case 
of  slipping,  impossible.  To  overcome  this  trouble  as  well  as  to 
obtain  a  number  of  other  equally  or  more  valuable  advantages, 
W.  F.  Buck,  superintendent  of  motive  power,  Santa  Fe  system, 
has  designed  a  type  of  throttle  valve  which  is  located  outside 
the  boiler  shell  and  immediately  ajacent  to  the  steam  chests. 
A  patent  has  been  granted  covering  the   design. 

While  this  throttle  is  designed  primarily  for  use  with  loco- 
motives equipped  with  superheaters,  it  is  equally  applicable  to 
locomotives  using  saturated  steam,  and  is  suitable  for  the  de- 
signs of  superheaters  arranged  for  either  high  or  low  degree 
of  superheat. 

A  general  view  of  the  throttle,  its  connections  and  applica- 
tion in  connection  with  a  Buck- Jacobs  superheater,  is  shown  by 
the  accompanying  illustration.  The  throttle  is  secured  beneath 
the  superheater  on  the  outside  the  boiler,  communicating  with 
it  by  means  of  a  hole  through  the  shell.  Above  the  super- 
heater is  a  connection  to  a  large  globe  valve,  and  this,  in  turn, 
is  connected  to  the  dome  by  an  outside  pipe.  Short  steam  pipes 
lead  from  the  throttle  to  the  cylinder  saddle  casting.  The  throt- 
tle is  operated  by  a  bell  crank  connected  with  a  reach  rod  lead- 
ing to  the  cab.  The  details  of  construction  are  clearly  shown 
in  the  sectional  view. 

In  the  case  of  smoke  tube  superheaters,  saturated  steam  may 
be  led  to  the  superheater  header,  either  by  an  external  pipe  from 
the  dome,  or  by  the  usual  inside  dry  pipe.  From  the  header, 
superheated  steam  is  led  to  the  throttle  by  two  steam  pipes,  sim- 
ilar to  the  common   form  of  smokebox  steam  pipe. 

An  external  throttle  valve  is,  of  course,  readily  accessible  at 
all  times  for  inspection  and  repairs.  This  feature,  especially  in 
connection   with   the   outside   location   of   steam  pipes  and   con- 


nections, introduces  a  desirable  innovation  in  locomotive  prac- 
tice. It  places  the  joints  outside  of  the  boiler  shell  where  steam 
leaks  may  be  quickly  detected  and  where  repairs  may  be  made 
conveniently.  The  joints  are  removed  from  the  intense  heat  of 
the  smokebox  that  tends  to  cause  leaks,  and  in  the  event  of  a 
leak  the  steaming  qualities  of  the  locomotive  are  not  affected. 
With  steam  pipes  inside  of  the  smokebox,  leaks  interfere  with 
the  steaming  by  destroying  the  vacuum. 

The  accessibility  of  the  throttle  provides  many  advantages. 
While  the  boiler  is  under  steam  pressure  the  globe  valve  near 
the  dome  may  be  closed,  thus  shutting  off  steam  from  both  the 
throttle  and  the  superheater.  Repairs  to  these  may  then  be  made 
without  the  long  delay  incident  to  blowing  off  steam,  cooling 
boiler,  removing  dome  cap,  etc. 

Should  the  throttle  become  disconnected,  either  open  or  shut, 
it  is  possible  to  get  at  it  promptly.     Temporary  repairs  may  be 


made  at  once  and  the  engine  proceed  with  its  train.  In  case  of 
such  an  accident  with  the  usual  form  of  thottle  it  would  be 
necessary  to  kill  the  engine.  Furthermore,  there  is  no  stuffing 
box,  gland  or  packing   for   throttle   rod  in  cab. 

Maintaining    steam    continually    in    the    superheater    provides 


further  advantage  in  protecting  the  superheater  and  joints  from 
the  effect  of  hot  gases.  With  steam  always  in  the  superheater 
the  metal  parts  will  not  be  burned  so  readily. 


0-8-8-0  TYPE  LOCOMOTIVE  WITH  SUPERHEATER 


DELAWARE  &  HUDSON  COMPAXV 


In  June  of  last  year  the  Delaware  &  Hudson  Co.  received 
from  the  American  Locomotive  Company  six  very  large  locomo- 
tives of  the  0-8-8-O  type,  which  were  very  fully  illustrated  and 
described  on  page  207  of  the  June,  1910,  issue  of  this  journal. 

These  locomotives  were  put  into  service  on  an  18  mile  grade 
between  Carbondale  and  Arrarat,  Pa.,  where  they  have  since 
been  in  use.  Shortly  after  they  were  received  a  comparative 
coal  and  water  consumption  test  was  made  between  a  Mallet 
and  two  heavy  consolidation  locomotives  that  had  previously 
been  used  for  pushers  at  this  point.  The  results  of  this  test 
were  given  in  an  article  on  page  345  of  the  September,  1910, 
issue  of  this  journal,  and  showed  the  very  great  economy  of 
the  Mallets  in  this  class  of  service.  The  coal  consumption  per 
1,000  ton  miles  was  .349  lbs.  for  the  consolidation  and  .196  lbs. 
for  the  Mallet,  the  water  consumption,  total  over  the  division, 
being  12,644  gallons  for  the  consolidation  and  9,205  for  the 
-Mallet. 

Experience  w'ith  these  locomotives  has  indicated  that  the 
economy  shown  in  the  test  has  been  continued  in  regular  ser- 
vice, and  this  company  is  now  receiving  four  more  locomotives 
from  the  same  builders  which  are  practically  duplicates  of  the 
first  order,  with  the  exception  that  they  have  been  equipped  with 
Schmidt  fire  tube  superheaters.  It  is  expected  that  a  compara- 
tive test  will  be  made  with  these  locomotives  after  they  have 
been  in  service  a  short  time,  and  w-e  hope  to  be  able  to  present 
some  most  interesting  results  from  this  series  in  a  later  issue. 
Some  slight  change  has  been  made  in  the  valve  setting  on  the 
locomotives  equipped  with  superheaters  as  follows :  The  high 
pressure  steam  lap  has  been  reduced  from  i  1/16  to  i  in.,  the 
lead  of  3/16  and  exhaust  clearance  of  5/16  in.  being  the  same. 
On  the  low  pressure  valves  the  steam  lap  of  i  in.  is  the  same 
in  both  cases,  but  the  lead  has  been  increased  from  3/16  to  5/16 
in.  and  the  exhaust  clearance  increased  from  -^s  to  7/16  in. 
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1  he  application  of  ihc  superheater  has,  of  course,  changed 
the  boiler  construction  somewhat,  and  the  new  engines  have 
J70  2^4  in.  lUbes  24  ft.  long,  as  compared  with  446  tubes  of  the 
same  diameter  and  length  in  the  non-superheater  engine.  Off- 
sttling  this  ditTercnce,  howecer,  there  are  42  s'/j-in.  tubes  for 
the  superheater  elements,  making  the  total  evaporative  heating 
surface  of  the  superheater  engine  5,598  sq.  ft.,  as  compared  with 
6,629  sq.  ft.  in  the  former  design.  The  superheater  has  a  heat- 
ing surface  of  1,106  sq.  ft.,  and  if  we  consider  each  sq.  ft.  of 
tins  area  equivalent  to  ij/j  sq.  ft.  of  boiler  heating  surface,  as 
tests  have  indicated  to  be  correct,  the  equivalent  heating  surface 
of  this  boiler  as  compared  with   the   other   is   1,257  sq.   ft. 

The  application  of  the  superheater  has  increased  the  total 
weight  of  the  engine  from  445,000  to  457,000  lbs.  The  same 
steam  pressure,  cylinders,  diameter  of  boiler  and  other  features 
are  used,  as  will  be  seen  by  reference  to  the  following  table  of 
general  dimensions : 

GENEK.XL    DAT.^. 

Ciaugc    4   ft.   i'A   in. 

Service      Freight 

Fuel  tractive  effort   (compound) lOj, jOO  'ij:. 

Tractive    effort    (maxinuinO 12'».(J00  lbs. 

Weight    ill    working    order    457.000  lbs. 

Weight     on     drivers     437,000  lbs. 

Weight  of  engine  and  tender   in   working  order 025,800  lbs. 

Wheel    base,    rigid 14    ft.    9    in. 

Wheel  base,  total    40   ft.  2   in. 

Wheel  base,  engine  and  tender   75  ft.   71^  in. 


Weight  on  drivers  -i-  tractive  effort 4.S4 

Tractive  effort  x  diam.  drivers  -H  equivalent  heating  surface 742.00 

Kvaporating  heating  surface  ~  grate  area 55.98 

Firebox  heating  surface  -^  total  heating  surface  per  cent 6.32 

Weight  on  drivers  -^  total  heating  surface 82.00 

\"olume   equivalent   simple   cylinders  cu.    ft 26.00 

Equivalent  heating  surtace  -H  vol.  cylinders 279.00 

Grate   area  ~  vol.   cylinders 3.85 

CYLINDERS. 

Kind     Mellin     Conip. 

Uiaineter  and   stroke    3()   and  41    X    28  in. 


Kind   H.    P Piston 

Kind    L.    t Slide 


Driving,     diameter    over    tires     51   in. 

Driving    journals,    diameter    and   lengtlih    10    X    1-  in. 


Style      Conical 

Working     pressure      220  lbs. 

Outside    diameter    of    Hrst    ring     90  ins. 

Firebox,   length  and  width    126    X   114  in. 

lubes,    number    and    outside    diameter     270 — 214,    42 — dJ^   in. 

Tubes.    length    24  ft. 

Heating     surface,     tubes     5,245  sq.  ft. 

Heating    surface,     tirebox     .^53   sq.    ft. 

Heating    surface,     total     5.598  sq.   ft. 

Superheater    heating    surface 1,1''3  sq.  ft. 

Grate    area    100  sq.  ft. 


ADVANTAGES  AND  DISADVANTAGES  OF  OIL   FUEL 
FOR  LOCOMOTIVES 


In  .1  very  valuable  paper  presented  by  Eugene  McAulift'e  be- 
fore the  Railway  Fuel  Association  the  following  discussion  of 
oil   fuel  for  locomotives  appeared : 

The  principal  advantages  incident  to  burning  oil  as  com- 
pared with  coal  can  be  summed  up  as  follows : 

1.  Cost. — This  item  depends  entirely  on  relative  price  at  mine 
and  well  plus  freight  to  point  of  consumption.  In  computing 
freight  haul  tariff  rates  must  govern  when  moved  over  foreign 
lines  the  actual  cost  of  moving  (not  including  what  is  known 
as  fixed  charges)  ordinarily  used  in  computing  cost  over  home 
rails.  In  making  these  computations  the  fact  that  from  i,ooo 
to  1,500  pounds  of  oil  equal  2.C00  pounds  of  coal  must  be  taken 
into  account. 

2.  Decreased  cost  of  handling  oil  from  cars  to  engines  with 
practically  no  loss  by  depreciation  due  to  such  handling,  all  coal 
suffering  badly  in  passage  through  coaling  plants  of  whatever 
type. 


3.  The  losses  by  c\aporation  suffered  by  coal  do  not  apply  to 
oil,  neither  does  loss  by  theft  in  transit  occur,  oil  reaching  en- 
gine tenders  unimpaired  as  to  quality  and  undiminished  in 
quantity. 

4.  Saving  of  time  at  terminals  and  increased  mileage  per  en- 
gine, it  being  unnecessary  to  cut  engines  out  for  lire  cleaning; 
the  oil  capacity  of  tender  appro.\imating  150  per  cent,  of  that 
of  coal,  making  t^ger  runs  possible. 

5.  Freedom  from  physical  failure  of  firemen  in  extreme  hot 
weather,  the  fireman's  work  actually  lighter  than  that  of  the 
engineer. 

6.  .Stability  of  delivery,  oil  unaffected  by  labor  conditions 
which  has  made  the  production  of  coal  in  some  sections  so  un- 
certain as  to  necessitate  the  storage  of  immense  quantities  of 
coal  at  great  expense,  this  condition  occurring  at  frequent  in- 
tervals 

7.  Greater  cleanliness  in  handling  of  passenger  trains  with 
almost  absolute  immunity  froin  right  of  way  fires,  saving  the 
cost  of  fire-guards,  reducing  also  claim  departinent  losses. 

The  drawbacks  to  the  use  of  oil  have  been  in  the  direction 
of  uncertain  supply.  The  expense  of  equipping  the  average 
locomotive  to  burn  oil  appro.ximates  $800;  the  cost  of  con- 
structing steel  storage  tanks  of  large  capacity  approxiiiTate? 
25  cents  per  barrel,  the  necessary  terminal  facilities,  however, 
cost  but  about  50  per  cent,  of  the  amount  required  to  handle 
coal,  coaling  facilities,  however,  usually  in  place,  the  oil  facili- 
ties when  installed  representing  a  duplication.  Frequently  be- 
fore the  producer  is  able  to  judge  his  production  sufficiently  well 
to  warrant  the  making  of  definite  contracts,  large  quantities  of 
'pot''  oil  must  be  sacrificed  for  want  of  storage  or  market  fa- 
cilities. After  the  production  is  reasonably  well  determined, 
an  interval  of  time  is  necessary  to  transform  locomotives,  these 
factors  embarrassing  both  to  the  oil  producer  and  the  railroad 
consumer.  With  the  development  of  new  fields  and  the  pur- 
chase of  large  numbers  of  cars,  together  with  the  increased  in- 
stallation of  oil  burning  apparatus  this  condition  will  prove  less 
burdensome  in  the   future  than  in  the  past. 

The  relative  expense  of  oil  and  coal  as  a  locomotive  fuel  is 
a  subject  without  the  province  of  this  Association  to  discuss 
and  w-ell  so,  inasmuch  as  any  road  contemplating  the  use  of 
oil  must  necessarily  test  the  grade  of  oil  or  residuum  it  expects 
to  burn  against  the  grade  of  coal  it  is  to  be  substituted  for, 
different  coals  grading  within  greater  extremes  than  do  oils, 
which,  if  proper  allowance  is  made  for  water  and  sediment  in 
the  case  of  crude  oil  purchases,  will  show  a  limited  variation 
in  the  number  of  British  Thermal  Units  per  pound  of  fuel. 
It  is,  however,  within  the  scope  of  this  Association  to  discuss 
the  possible  economies  to  be  effected  in  the  use  of  oil  and  in 
that  connection  it  is  the  writer's  opinion  that  actual  service  will 
not  show  the  same  results  w-hen  figured  against  coal  that  a 
careful  test  will  evidence.  This  is  due  to  the  fact  that  with 
coal  the  physical  limitations  of  firemen  in  hard  service  plus  the 
ability  to  consume  a  certain  amount  of  coal  per  square  foot 
of  grate  surface  per  hour  are  factors  which  largely  determine 
the  position  of  the  reverse  lever  and  throttle  in  the  hands  of 
the  average  engineer.  Roughly  speaking,  with  the  oil  burner 
"the  crew  are  due  at  the  next  town  when  they  whistle  off  from 
the  one  they  are  leaving,"  this  frequently  necessitating  the  un- 
merciful (to  the  fuel  bill)  use  of  notches  as  well  as  both  in- 
jectors: the  temptation  is  great  and  usually,  except  when  trains 
are  right  on  time,  is  one  that  is  availed  of.  A  little  more  oil 
plus  a  slightly  wider  opening  of  the  steam  jet  reinforced  with 
a  few  quarts  of  sand,  will  usually  suffice  to  answer  the  in- 
cre.ised  demand  of  the  reverse  lever  with  a  consequent  loss 
of  fuel  incident  to  the  failure  to  profit  by  the  expansive  use 
of  the  steam  in  the  locomotive  cylinder,  this  handling  respon- 
sible for  the  actual  ratio  running  higher  than  that  shown  by 
careful  tests.  Another  reason  for  the  excessive  consumption  of 
cil  is  that  a  comparative  lack  of  engine  failures  for  steam  has 
resulted  in  a  weakness  in  the  element  of  supervision,  men  as 
well  as  mechanical  facilities  allowed  to  deteriorate  as  result 
of  the  comparative  freedom  from  failure  to  actually  deliver 
the   train  on  time. 
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VENTILATION 

There  is  no  doubt  but  what  the  travehng  public  is  becoming 
each  year  more  demanding  in  regard  to  the  ventilation  and  heat- 
ing of  passenger  cars,  and  in  view  of  the  policy  of  the  railroads 
to  not  only  comply  with  every  public  demand,  but  to  anticipate 
it  if  possible,  any  information  on  this  subject  is,  at  this  time, 
particularly  valuable.  The  experiments  made  by  Dr.  Crowder 
and  reported  by  him  to  the  American  Public  Health  Association 
throw  considerable  new  light  on  the  subject  and  clear  up  a 
number  of  heretofore  debatable  points.  A  liberal  abstract  of  his 
very  complete  and  extensive  report  will  be  found  on  page  369 
of  this  issue. 

In  considering  this  report  it  should  be  remembered  that  the 
results  quoted  apply  only  to  sleeping  cars,  and  while  he  con- 
cludes that  the  condition  in  these  cars  even  without  special 
ventilators  is  not  serious,  the  same  thing  would  not  apply  to 
ordinary  coaches  where  there  are  from  two  to  three  times  as 
many   passengers. 

The  main  object  of  the  experiments  was  to  determine  if  ven- 
tilation by  exhaustion  was  a  satisfactory  method  and  on  this 
feature  the  results  are  very  conclusive.  The  difference  in  the 
carbonic  acid  content  of  the  air  in  cars  fitted  with  ventilators  as 
compared  with  those  using  only  open  deck  sash  was  very  marked 
and  there  seems  to  be  no  doubt  but  what  if  sufficient  ventilators 
of  this  type  are  applied  to  take  out  the  air  there  can  be  any 
desired  supply  of  fresh  air  for  passengers  obtained  in  any  type 
of  car. 

Dr.  Crowder  states  that  he  believes,  in  the  case  of  sleeping 
cars,  the  greatest  danger  to  public  health  is  found  in  overheat- 
ing and  recommends  that  careful  attention  be  given  to  the  matter 
of  closer  control  of  this  feature  so  that  the  supply  of  heat  can 
be  quickly  adapted  to  the  rapidly  changing  conditions  of  a  pas- 
senger car.  While  this  criticism  is  more  properly  applied  to 
sleeping  cars  than  to  coaches,  it  is  still  worthy  of  careful  atten- 
tion on  the  latter,  particularly  on  all  steel  equipment  where  the 
very  large  radiating  surface  required  for  severe  weather  will 
quickly  result  in  overheating  in  ordinary  weather  unless  ar- 
ranged for  close  adjustment. 


APPRENTICESHIP  FOR  THE  FIREMAN 


Apprenticeship  courses  have  been  or  are  being  installed  on 
practically  all  the  more  progressive  railroads  and  the  question 
of  whether  they  pay  or  not,  at  first  so  frequent,  is  now  seldom 
heard.  There  is  no  doubt  in  the  mind  of  anyone  who  has  fol- 
lowed the  work  of  the  pioneers  that  they  are  profitable  in  a 
real  tangible  manner. 

This  being  so  in  the  case  of  apprentice  machinists,  boiler- 
makers,  etc.,  what  might  be  expected  from  an  equally  serious 
attempt  at  training  locomotive  firemen?  These  men  have  it  in 
tneir  power  to  save  vast  sums  in  the  aggregate  if  they  are  prop- 
erly taught  to  do  it.  All  companies  claim  that  they  train  their 
firemen,  and  so  they  do  generally  in  about  the  same  way  they 
formerly  trained  their  apprentices  and  with  about  as  successful 
results.  Properly  trained  apprentices  have  proven  their  value 
and  firemen  trained  in  a  similar  serious  systematic  manner  will 
prove  much  more  valuable. 

In  H  paper  on  the  Railway  Fuel  Problem  before  the  Interna- 
tional Railway  Fuel  Association,  R.  Emerson  presents  some  sta- 
tistics on  the  cost  and  possible  savings  in  locomotive  fuel  which 
strikingly  illustrate  the  importance  of  the  subject.  He  states 
that  the  cost  of  railway  fuel  in  this  country  is  equal  to  a  tax 
of  three  cents  a  day,  or  two  per  cent,  of  his  wages,  for  every 
able-bodied  man  on  the  continent.  At  least  twenty  per  cent, 
of  this  can  be  saved,  which  would  mean  the  distribution  of  forty 
million  dollars  yearly  in  dividends — an  indirect  or  direct  con- 
tribution of  over  $2.00  to  the  income  of  every  family  in  the 
Union.  Mr.  Emerson  says  that  while  twenty  per  cent,  saving 
has  been  assumed,  his  experience  indicates  that  the  introduction 
of  a  comprehensive  and  effective  fuel  supervision  on  almost  any 
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individual  railroad  will  in  less  than  five  years  result  in  a  re- 
duction of  between  thirty  and  forty  per  cent. 

Of  this  saving  it  is  claimed  that  nearly  one-half  can  be  made 
by  the  engine  crew.  In  the  necessary  instruction  to  bring  the 
best  results,  seventy-five  per  cent,  of  personal  individual  practi- 
cal instruction  on  the  road  and  twenty-live  per  cent  of  academic 
or  general  instruction  is  recommended.  For  road  instruction 
one  instructor  to  fifty  engines  is  stated  to  give  good  results 

.■\mong  a  number  of  other  very  sensible  suggestions  made  by 
Mr.  Emerson  is  one  concerning  the  fuel  furnished  the  fireman, 
which,  while  not  new,  has  been  put  into  practice  in  very  few 
instances.  This  relates  to  screening  run-of-mine  coal  and 
eliminating  all  slack,  which  if  iud  profitable  use,  such  as  briquet- 
ting,  could  be  found,  it  will  pay  to  throw  away.  It  is  truth- 
fully said  that  it  seems  folly  to  decrease  by  some  five  to  twenty 
per  cent,  the  earning  power  of  a  train  merely  for  the  privilege 
of  making  the  fireman,  already  working  near  his  capacity  on 
the  larger  locomotives,  heave  through  the  firedoor  a  lot  of  dust 
of  doubtful,  if  not  absolutely  useless  and  deleterious  fuel  value. 

The  proper  training  of  firemen  would  teach  them  how  to  fire 
any  grade  or  quality  of  fuel  to  the  best  advantage  and  up  to 
the  point  where  physical  limitations  are  reached  it  would  make 
the  practice  of  screening  less  important,  but  where  both  are 
done  tlie  horse-power  of  the  fireman  will  reach  a  figure  that 
will   make  the  present  average  output  ridiculous. 


SUPERHEATING  AND  SMALL  LOCOMOTIVES 


Over  five  years  ago  it  was  pointed  out  in  these  columns  that 
the  superheater  appeared  to  offer  an  excellent  opportunity  for 
increasing  the  capacity  of  smaller  locomotives,  so  that  they 
might  still  be  retained  in  a  service  which  had  grown  too  heavy 
for  tliem  in  their  present  condition. 

Taking  the  country  as  a  whole,  it  is  without  doubl  the  local 
trains  that  have  the  greatest  difficulty  in  maintainnig  their  sched- 
ule and  it  is  often  here  that  the  greatest  demand  on  the  loco- 
motives is  made  for  short  periods.  In  an  attempt  to  keep  these 
very  important  trains  on  time  larger  locomotives  have  been 
assigned  to  this  service  until  it  is  not  unusual  to  see  trains 
which  are  absurdly  unbalanced  in  their  locomotve  power.  A 
recent  instance  noticed  which  illustrates  this  feature  was  a  train 
consisting  of  a  large  Pacific  type  locomotive,  which  with  its 
tender  weighed  about  190  tons,  and  four  light  cars,  a  baggage 
and  three  coaches,  that  with  their  load  would  hardly  total  to 
the  weight  of  the  locomotive  and  tender.  That  such  an  ar- 
rangement is  very  uneconomical  from  a  motive  power  depart- 
ment standpoint  is  undeniable,  and  in  fact  it  is  open  to  ques- 
tion if  the  train  was  not  uneconomical  from  every  standpoint. 

There  has  been  so  far  very  little  attention  giveti  to  the  super- 
heater in  this  service,  but  since  its  value  and  economy  are  be- 
coming every  day  more  assured  it  would  seem  about  time  to  in- 
vestigate the  possibilities  of  keeping  the  smaller  and  lighter 
locomotives  with  their  comparative  low  cost  of  maintenance 
and  greater  reliability  in  local  service.  There  has  never  been 
a  better  or  more  satisfactory  locomotive  built,  up  to  the  limits 
of  their  capacity,  than  the  old  lo-wheelers.  or  the  American  type. 
Why  not  see  what  can  be  done  about  raising  the  limits  of  the 
capacity  and  retaining  the  many  advantages  of  these  locomo- 
tives ? 


SUGGESTION  FOR  RAILROAD  CLUBS 


At  the  last  convention  of  the  International  Railway  General 
Foremen's  Association,  through  the  absence  of  the  reports  from 
two  committees  and  the  merging  of  the  third  committee's  re- 
port, there  was  practically  but  one  subject  presented  for  dis- 
cussion. Contrary  to  what  might  have  been  expected,  this 
proved  to  be  a  most  valuable  meeting  for  all  in  attendance  and 
at  no  time  was  there  any  let-up  in  the  interest  or  scarcity  of 
speakers.  In  fact,  it  was  found  that  five  active  sessions  were 
not  nearly  sufficient  to  exhaust  this  single  subject.  It  very  for- 
tunately happened   that   the   subject   of   "How    Can    Shop   Fore- 


men Best  Promote  Efficiency  r"  was  allotted  to  a  conunittee  of 
one,  T.  C.  Pickard,  who  gave  sufficient  time  and  thought  to  it 
to  fully  develop  its  phases,  which  he  presented  to  the  mem- 
bers in  the  form  of  a  series  of  definite  questions.  By  thus 
dividing  the  main  subject  into  its  component  parts  a  large 
amount  of  time  was  saved  to  the  meeting  and  the  members 
spoke  directly  upon  the  point  under  discussion,  resulting  in 
meetings  of  positive  value  and  clear-cut  ideas,  and  covering,  so 
far  as  the  tiine  available  permitted,  the  phases  discussed  in  the 
very  best  manner. 

It  is  probable  that  the  members  of  this  .Association  in  atten- 
dance would  not  have  received  nearly  as  .much  help  from  the 
convention  if  there  had  been  eight  or  ten  or  even  four  different 
primary  subjects  brought  up  for  discussion  as  they  did  from  a 
concentration  on  this  single  one.  The  thought  is  suggested  that 
some  of  the  railroad  clubs  could  adopt  this  idea  and  lay  out  a 
schedule  at  the  begimiing  of  the  year  in  which  dififerent  phases 
of  the  same  subject  would  be  brought  up  for  discussion  at  the 
various  meetings  during  the  year,  so  that  at  the  end  of  the 
season  the  volume  of  its  proceedings  would  form  a  thesis  of 
unusual  value  on  the  subject  selected.  If  several  of  the  clubs 
followed  the  same  plan,  it  would  not  be  long  before  a  library 
of  the  various  club  proceedings  would  be  of  the  utmost  value. 
Furthermore,  railroad  men  throughout  the  country  who  had 
given  special  attention  to  the  subject  under  discussion  at  any 
of  the  various  clubs,  would  undoubtedly  make  every  effort  to 
attend  the  meetings.  Subjects  that  might  be  profitably  dis- 
cussed in  this  manner  could  include  fuel  economy,  shop  de- 
sign and  arrangement,  locomotive  terminals,  organization  and 
many  other  similar  large  problems  which  are  capable  of  clear 
subdivision. 


ASSIST  THE   COMMITTEES 


Theie  was  much  just  complaint  at  the  last  railway  mechanicai 
conventions  over  the  late  receipt  of  the  reports  of  committees, 
making  it  in  many  cases  entirely  impossible  for  a  member  to 
become  even  generally  informed  on  their  contents.  Such  a  con- 
dition, of  course,  largely  defeats  the  object  of  the  associatior 
particularly  so  in  the  case  of  the  ^Master  Mechanics'  Association. 

In  an  open  discussion  of  this  trouble  on  the  floor,  a  number  of 
explanations  and  suggestions  were  presented  which,  if  remem- 
bered and  followed  out,  will  probably  largely  correct  the  diffi- 
culty. It  was  pointed  out  that  the  by-laws  of  both  associations 
required  the  submission  of  all  committee  reports  by  April  i, 
which,  if  lived  up  to,  would  obviate  all  the  trouble.  It  was 
explained,  however,  that  in  many  cases,  in  spite  of  all  they 
could  do,  the  committees  were  not  able  to  get  the  information 
required  from  the  members  promptly  and  their  reports  would 
be  badly  delayed  from  that  cause.  Then  followed  the  explana- 
tion that  it  often  took  from  30  to  60  days,  or  even  longer,  to 
obtain  the  information  requested  by  the  committee  and  the  re- 
quests were  not  sent  out  early  enough. 

The  lesson  from  the  whole  discussion  seemed  to  be  that  the 
committees  should  be  appointed  earlier,  should  get  down  to- 
work  earlier  and  that  members  should  not  wait  for  requests  for 
information,  but  should  forward  to  the  committees  anything 
pertaining   to   their   subject   which   came   to  their   attention. 

In  accordance  with  this,  the  executive  committees  of  both 
associations  have  shown  their  desire  to  do  their  share  and  have 
already  met  and  selected  the  committees  for  next  year's  work 
and  have  sent  them  out  for  publication.  (See  page  375  of  this 
issue.)  It  is  now  up  to  the  committees,  and  especially  to  the 
members,  to  do  as  well.  The  subjects  to  be  discussed  are  now 
known,  the  names  of  the  members  of  the  committees  are  avail- 
able and  it  is  the  duty  of  every  member  of  the  association  to- 
promptly  notify  some  one  of  the  committees  of  anything  which 
he  believes  they  would  be  interested  in.  Don't  wait  for  the  re- 
ceipt of  a  list  of  specific  questions.  The  committees  are  entitled 
to  the  voluntary  assistance  of  every  member  and  should,  in  fact 
must,  have  it  if  the  best  results  are  to  be  obtained.  If  you  don't 
give  this  assistance  you  have  no  right  to  complain  at  the  late- 
ness of  the  reports. 


362 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


Septembek,   lull. 


AN  UNUSUAL  TYPE  OF  FLAT  GAR 


A  very  interesting  example  of  a  foreign  built  lung  flat  car 
has  recently  been  turned  out  from  the  works  of  Usines  et 
Acieries  Leonard-Goit,  of  Marchienneau-Pont,  Belgium,  for  the 
North  Belgium  Railway.  In  addition  to  its  exceptional  length, 
83  ft.  over  buffers,  it  embodies  several  distinctive  and  ingenious 
features  in  construction  .so  entirely  at  variance  with  American 
ideas  which  prevail  ni  the  design  of  long  hallow  cars  that  it 
becomes   entitled   to  more   than  a  passing  mention. 

Although  the  car. is  79  ft.  4^  in.  over  end  sills,  a  most  un- 
usual dimension  in  the  practice  of  any  country,  it  will  still  be 
noted  that  the  longitudinal  sills  are  extremely  light  in  appear- 
ance, and  if  the  usual  construction  were  followed,  would  cer- 
tainly indicate  the  prospect  of  an  early  sagging  of  serious  pro- 
portions. These,  however,  consist  of  two  series  of  channel  sec- 
tion girders  placed  back  to  back,  each  measuring   12^4  x  3H  in- 


of  tive  as  shown.  The  cables  have  diameters  of  ^4  in.,  i}i  in.,  and 
i-^  in.,  and  are  constructed  on  a  spiral  system.  Their  tensile 
strength  is  76.2  tons  per  square  inch,  so  that  the  resistance  to 
rupture  is  largely  in  excess  of  the  usual  factor  of  safety  re- 
quired in  ordinary  service. 

The  detail  drawings  of  the  arrangement  of  tlie  struts  and  the 
cable  "anchorage"  show  clearly  the  means  employed  to  firmly 
secure  the  latter  against  any  possibility  of  slip.  Each  end  of 
the  cable  is  firmly  held  on  its  respective  platform  in  a  hollow 
conical  piece  of  steel  (a),  inside  which  the  cable  strands,  hav- 
ing been  imraveled  and  twisted  back  on  their  ends,  are  em- 
bedded in  white  metal.  This  piece  (a)  is  for  part  of  its  length 
cut  with  a  screw  thread  to  engage  in  a  cap  (b)  which  abuts 
against  one  of  the  distance  pieces  of  the  longitudinal  sills  or 
girders;  this  distance  piece,  being  bolted  between  the  two  mem- 
bers constitutes  an  effective  anchorage  for  the  cable.  Any  de- 
sired strain  on  the  cable  is  effected  by  screwing  the  cap  to  the 
left  or  right,  the  cable  being  prevented   from  twisting  with  the 


UXUSU.^LLV    LOXl",    FL.\T    C.\R    WITH    C.-VBLE    TRUSSES 


ihe  two  members  composing  one  girder  are  held  about  2  in. 
apart  by  distance  pieces  at  intervals  of  4  ft.  11  1/16  in.  The 
two  principal  girders  or  longitudinal  sills,  which  are  4  ft.  6^4 
in.  apart,  are  firmly  braced  together  by  cross  braces,  placed  at 
intervals  of  9  ft.  lo'/s  in.,  the  bracing  being  strengthened  by 
gussets.  The  battens  composing  the  platform  assist  in  giving 
transverse  strength,  and  this  is  claimed,  despite  the  oddity  of 
the  general  arrangement,  to  be  more  than  ample  for  the  re- 
quirements of  the  service. 

As  regards  vertical  strength  the  dimensions  of  the  girders 
given  afiford  no  measure  of  this  factor.  The  girders,  in  fact, 
constitute  the  compression  members  of  a  truss,  the  tension  mem- 


cap  by  the  square  portion  of  (a),  which  fits  loosely  in  the  upper 
casting  of   the   distance   plate. 

The  design  of  the  struts  over  which  the  cables  are  stretched 
is  also  shown  in  the  drawing  referred  to.  Their  upper  ends 
are  hinged  to  accomtnodate  movements  of  the  cable,  and  in 
order  to  prevent  them  from  slipping,  and  so  releasing  the  ten- 
sion. They  are  "stopped"  at  the  proper  angle  by  means  of 
the  heel  pieces  (c)  which  abut  against  them  on  either  side. 
The  piece  (c)  encloses  the  cable,  and  terminates  in  a  long 
thin  cone,  saw-cut  in  four  places,  over  which  a  sleeve  fits,  and 
is  screwed  to  the  heel  piece  as  shown.  This  sleeve  serves  to 
tighten   the   cone  on   the   cable,   and   so   gives   a   strong  grip   on 
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ELEV.^TION     AND    PLAN,    SHOWING    FRAME    CONSTRUCTION. 


bers  of  which  consist  solely  of  a  steel  wire  cable.  These  latter, 
in  their  function  as  truss  rods,  constitute  the  most  novel  feature 
m  connection  with  the  car.  At  first  glance  they  would  sug- 
gest an  extremely  questionable  arrangement  for  resisting  de- 
flection, but  a  careful  examination  of  the  accompanying  illustra- 
tions will  show  that  the  scheme  in  its  assembled  entirety  em- 
bodies a  decided  factor  of  strength  which  is  not  apparent  at  a 
casual  examination. 

In  the  car  under  consideration  there  are  three  different 
strengths  of  cable  employed  for  the  three  separate  series  of 
bracings.  In  cars  of  the  same  load  capacity,  hut  having  a  length 
over  end  sills  of  60  ft.  8^4  i"-.  only  three  struts  are  used  instead 


the  latter.  Each  pair  of  struts  is  held  together  transversely  by 
means  of  a  cast  steel  cross  bar  which  helps  to  give  rigidity  to 
the  whole  structure. 

Another  and  practically  as  important  a  feature  of  this  car 
is  the  system  of  buffing  adopted.  It  is  well  known  that  the 
use  of  rolling  stock  having  great  variations  of  length  consti- 
tutes a  source  of  difficulty  and  danger  when  employed  indis- 
criminately on  sharp  curves,  owing  to  the  locking  of  the  buff- 
ers, and  it  is  obvious  that  a  car  of  such  exceptional  length  could 
not  be  expected  to  work  safely  with  one  of  the  usual'  foreign 
four-wheel  type.  Accordingly  a  system  of  radial  buft'ers  has 
been   introduced  as   shown   in  the   drawing  in   plan   and   section 
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of  that  part.  This  conslruclioii  is  as  follows:  To  each  end  nf 
the  truck  a  slide  block  (d),  ma<le  in  the  form  of  an  arc  of  a 
circle,  having  its  center  at  the  center  of  the  truck  center  pin, 
is  attached  by  plates  riveted  to  the  longitudinal  sills  A  cast 
steel  sector  (e),  carrying  the  drawbar  and  buftini;  apparatus, 
rests  on  this  slide  block,  and  bears  on  it  by  ciRht  rollers,  which 


to  which  reference  is  made,  and  in  order  to  support  the  sills 
from  breakage,  cast  steel  buttresses  (i)  are  bolted  to  their 
outside   faces 

It  will  be  noted  in  a  study  of  this  very  interesting  car  that 
it  embodies  an  absolute  departure  in  practically  all  details  from 
accepted  ideas   in  this  cnmilry,  and   its  unique  construction   will 


ARRAXGEMEXT    OF    RADIAL    BUFFERS. 

assist  in  reducing  friction.  The  section  (e)  is  controlled  by 
a  fork  (f)  leading  from  the  truck  center  pin  which  passes 
through  a  guide  collar  (g)  placed  at  the  end  of  the  truck. 

Under  these  conditions,  when  the  car  encounters  a  curve,  the 
truck,  guided  by  its  wheels  on  the  rails,  pulls  with  the  fork  (f), 
and  this  by  means  of  the  two  pins  (h)  swings  the  whole  buff- 
ing apparatus  to  one  side  or  the  other,  independently  of  the 
car  itself.  On  sharp  curves  the  buffers  are  swung  quite  out- 
side the   line  of  longitudinal   sills,   as   shown   in   the   illustration 


UETAII-S    OF    STRUTS    .\Xn    C.-VBLE    AXCHOR.^CE. 


scarcely  carry  any  particular  appeal.  Honest  workmanship  with 
adequate  inspection  might  attain  the  ends  desired,  but  a  mere 
casual  study  of  the  various  features  which  have  been  described 
must  convince  lliat  the  opportunity,  or  the  liability,  to  turn  out 
poor  work  is  too  much  in  evidence  to  popularize  the  design. 
The  weight  of  this  80,000  lbs.  capacity  car  is  only  16  tons,  a 
saving  of  about  si.x  tons  as  compared  with  other  flat  cars  of 
similar  capacity,  and  the  claim  is  advanced  that  this  rather 
startling  method  of  construction  gives  far  greater  strength 
on  the   smaller  total   weight. 


Measurement   of  Steam    Discharge   in   Locomotive   Pop-Valves 


RECORD    OF    ELABORATE    TESTS    MADE    AT    THE      MASSACHUSETTS      INSTITUTE     OF     TECHNOLOGY 
WHICH    AFFORD    THE    MOST   COMPLETE    AND      RELIABLE    DATA    TO    BE    GATHERED    OX    THIS 

IMPORTANT    SUBJECT. 


Somewhat  over  a  year  ago  Edward  F.  Miller,  Professor  of 
Steam  Engineering  at  the  Massachusetts  Institute  of  Technology, 
was  commissioned  by  the  Crosby  Steam  Gage  and  Valve  Co. 
to  undertake  an  exhaustive  test  of  the  steam  discharge  afforded 
by  the  Crosby  muffled  locomotive  pop  safety  valves.  Primarily 
the  object  was  to  determine  with  absolute  certainty  how  much 
steam  these  appliances  will  discharge,  and  how  they  will  relieve 
a  boiler  and  the  work  was  carried  on  at  the  Massachusetts  Insti- 
tute because  no  commercial  plant  was  found  where  the  large 
steam  supply  could  be  uniformly  maintained  under  absolute 
control. 

Every  precaution  that  the  best  engineering  experience,  skill 
and  foresight  could  suggest  was  observed  to  avoid  errors.  All 
the  readings  and  measurements  were  made  by  Professor  Miller 
personally,  and  the  results  can  be  accepted  with  confidence. 
The  report  as  he  has  submitted  it  has  been  published  by  the 
Crosby  firm  because  of  its  scientific  importance  and  interest  to 
tlie  engineering  world.  The  effect  of  slight  changes  of  orifice 
form  and  proportion  in  greatly  increasing  the  steam  discharge  is 
clearly  demonstrated.  The  report  which  will  repay  a  careful 
analysis   follows  practically  in  full : 

In  all  of  these  tests  the  valves  were  without  springs  and  were 
.set  at  a  definite  distance  from  their  seats  and  held  there  rigidly 


during  the  tests.  In  order  to  avoid  unequal  expansion,  the 
metal  of  the  valve  body  and  of  the  spindle  was  made  the  same. 
By  reference  to  the  drawing  it  will  be  seen  that  the  spring  was 
replaced  by  a  spindle  attached  rigidly  to  the  valve.  This  spindle 
extended  through  the  top  of  the  valve,  and  carried  at  its  free 
end  a  pointer  traveling  over  a  graduated  cylinder.  The  lower 
part  of  the  spindle  was  threaded  near  the  valve  with  a  20 
thread.  The  graduated  cylinder  at  the  top  was  divided  into  five 
parts,  each  part  representing  i-ioo  in. 

A  motion  of  the  pointer  of  approximately  one  inch  corre- 
sponded to  o.oi  in.  lift  of  the  valve  from  its  seat.  Tests  on  the 
3  in.  valves  were  run  with  lifts  set  at  o.io,  0.08,  0.05  and  0.02  in. 
Tests  on  the  3J-4  in.  valves  were  run  with  lifts  set  at  0.08,  0.05 
and  0.02  in.  These  valves  were  connected  with  the  boilers 
through  a  line  of  5  in.  pipe,  into  which  two  Babcock  and  Wilcox 
boilers  of  500  boiler  horsepower  discharged.  The  s  in.  pipe 
connected  with  a  10  foot  length  of  10  in.  pipe,  on  the  end  of 
which  was  a  blank  flange  2  in.  thick,  to  which  the  safety  valve 
was  bolted.  This  flange  was  bored  on  the  bottom  with  a  hole 
considerably  larger  than  the  inlet  to  the  valve.  The  entrance 
edge  of  this  hole  was  rounded  with  a  curve  of  one  inch  radius. 
On  the  other  side  of  this  blank  flange,  and  enclosing  the  safety 
valve,  was  a  10  in.  flanged  tee.    The  outlet  of  the  tee  led  to  the 
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condenser.  The  end  of  the  tee  on  the  straight  run  was  covered 
with  a  blank  flange.  Between  runs  this  blank  flange  on  the  end 
of  the  tee  was  removed,  and  the  setting  of  the  valve  changed. 
After  each  run  the  valve  was  examined  to  see  if  it  had  moved 
from  its  previous  setting. 

The  steam  passing  through  the  valve  was  condensed  in  a  sur- 
face condenser  which  was  tested  immediately  before  and  imme- 
diately after  each  test  for  tightness.  The  condenser  was  found 
to  be  absolutely  tight.  In  every  case  the  outer  muffler  casing 
was  screwed  down  to  its  lowest  position.  The  steam  was  led 
from  the  boiler  through   a   small   separator   in  the  boiler  room, 


"unDREDTnS  OF  an  inch 
ONCIBCUMFERENCf 


V.VLVE    APR.-VNGEn    FOR    TEST. 

then  through  a  second  separator  located  about  20  ft.  from  the 
safety  valve.  A  calorimeter  was  attached  to  the  10  in.  pipe 
about  8  ft.  from  the  safety  valve,  and  the  quality  of  the  steam 
determined.  In  all  of  the  tests  the  steam  was  practically  dry. 
To  see  whether  or  not  there  was  any  pressure  in  the  muffler, 
a  copper  pipe  was  connected  and  led  outside  of  the  10  in.  tee, 
and  a  low  pressure  gage  attached.  In  no  case  was  there  any 
pressure  shown  by  this  gage. 

The  boiler  gage  used  was  a  Crosby  standard  test  gage  at- 
tached to  the  10  in.  pipe.  In  nearly  all  of  the  tests  the  gage 
was  read  at  one  minute  intervals.  The  pressures  given  in  the 
tables  are  the  average  of  five  readings.  The  pressure  coming 
on  the  valve  tends  to  make  the  opening  through  the  valve  greater 
than  the  "lift  as  set,"  due  to  the  yielding  of  the  metal.  To  deter- 
mine this  yielding,  the  valves  were  placed  in  a  small  Riehlc 
testing  machine,  and  a  load  equal  to  the  steam  pressure  on  the 
bottom  of  the  valve  applied  to  the  valve.  The  additional  open- 
ing due  to  this  yielding  was  determined  by  micrometer  measure- 
ments.    The  tank  weights  as  taken  are  given  in  every  case. 

All  tests  with  low  lifts  were  made  at  least  sixty  minutes  long 
to  minimize  any  error  due  to  difference  of  level  in  the  hot  well 
under  the  condenser.  The  condensed  steam  is  pumped  out  of 
the  hot  well  by  a  pump  operated  through  a  float  and  valve.     A 


difference  of  about  one  inch  is  required  ordinarily  to  make  this 
float  operate.  An  inch  difference  in  level  in  the  hot  well  means 
an  error  of  9  pounds  of  water.  The  different  results  are 
appended  to  the  report  in  tabular  form.     The  different  tests  on 


VALVE    SHOVVI.N'G    ROUNDING    OF    SEAT. 

one  valve  have  been  reduced  to  a  common  pressure  by  assuming 
the  discharge  through  a  given  orifice  to  be  proportional  to  the 
absolute  boiler  pressures.  For  such  small  variations  in  pressure 
as  there  were  in  these  tests  these  assumptions  can  introduce  no 
error. 

The  lift  of  the  valves  could  be  set  with  an  accuracy  as  great 


ENLARGED    VIEW    OF    VALVE    SEAT. 

as  that  of  the  _'0  thread  screw.  As  the  total  motion  was  only 
i-io  in.,  it  is  probable  that  the  error  from  this  source  is  not 
over  half  a  thousandth  of  an  inch.  The  difference  in  expansion 
due  to  temperature  between  the  body  of  the  valve  and  the  valve 
and  its  spindle  was  obviated  in  all  cases  by  making  these  metals 
the  same.  Furthermore,  in  testing  the  valves,  the  adjustments 
and  settings  were  always  made  while  the  valves  were  hot,  prac- 
tically at  the  temperature  of  the  valves  during  a  test. 

The  additional  lift,  due  to  the  yielding  of  the  metal  due  to 
the  steam  pressure  on  the  under  side  of  the  valve,  was  deter- 
mined in  the  case  of  each  valve.  The  movement  of  the  valve 
with  reference  to  its  seat  was  measured  by  a  micrometer  caliper. 
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Different  -ets  of  readings  on  any  valve  varied  0.0005  '"■.  and  the 
results  are  liable  to  be  in  error  by  this  amount.  It  is  probable 
that,  considering  all  of  the  errors  in  determining  the  total  lift 
of  the  valve,  the  result  is  good  to  about  o.ooi  in.  The  condenser 
in  which  the  steam  was  condensed  was  an  Albergcr  bottom  inflow 
surface  condenser  with  hot  well  at  the  bottom.  Besides  the 
regular  drain  to  the  hot  well  there  were  additional  drains  of  4 
in.  pipe,  one  from  each  end  of  the  condenser  to  the  hot  well. 
The  level  in  the  hot  well  varied  about  one  inch,  which  corre- 
sponds to  about  9  pounds  of  steam.  Each  weighing  of  a  tank 
empty  as  a  tank  full  is  good  to  '/^  lb.  In  the  runs  with  0.008 
and  o.io  in.  lift,  if  all  errors  in  weighing  are  assumed  to  be 
cumulative  and  an  error  of  one  inch  in  the  level  in  the  hot  well 
be  also  considered,  the  maximum  error  is  15  lbs.  The  probable 
error  is  less  than  this,  but  even  this  is  a  small  percentage  of 
the  total. 

In  the  case  of  0.02  in.  lift  the  ma.ximum  possible  error  due 
to  all   sources  would  be   12  lbs.,  and   for   the  verv   worst   case 


.\s  these  valves  are  intended  primarily  fur  railroad  service, 
it  is  of  considerable  interest  to  make  some  calculations  to  show 
what  these  figures  mean  in  discharge  capacity  as  applied  to 
their  use  on  locunintives.  Having  now  further  e.xact  determina- 
tions of  the  safety-valve  discharge,  free  from  any  elements  of 
uncertainty  and  requiring  no  estimates  of  probable  perform- 
ance, it  is  possible  to  arrive  at  fairly  reliable  results,  since  the 
steaming  capacity  of  various  locomotives  is  known  to  a  very 
satisfactory  degre^ol  accuracy.* 

Professor  Miller  found  by  experiment  that  it  was  not  prac- 
ticable to  eliminate  the  effect  of  the  stress  of  the  steam  pres- 
sure against  the  face  of  the  disc  while  the  valve  was  discharg- 
ing. By  careful  measurement,  as  shown  in  his  report,  this  thrust 
was  determined  to  be  0.0047  of  an  inch  in  the  3-inch  valves  and 
0.0051  of  an  inch  in  the  jj/a-inch  valves,  and  he  reckoned  the 
actual  seat  opening  as  tnis  much  more  than  the  apparent  lift  of 
the  disc  indicated  on  the  micrometer  spindle.  This  strain  of  the 
parts  was  thus  measurable,  even  though  effort  had  beer,  made  to 


3-INCH   CROSBY    MIFFLED    LOCOMOTIVE   POP  SAFETY 
V.\LVE 

Flat  Se.\t  (Rounded  Edgei.  V.\lve  marked  "0" 


Lift  of  valve  as  set  .    .    . 

.02 

.05 

.08 

.10 

Total  lift,  including 
yielding  of  metal    . 

.0247 

.0.547 

.0847 

.1047 

Pounds  discharged  per 
hour 

3.309 

7.250 
205.8 

10,414 
201.3 

12,442 

Boiler  pressure  (gage) 

209.0 

198.3 

Pounds   discharged   per 
hour,  reduced  to  200 
pounds  gage    .... 

3,178 

7.059 

10,352 

12,542 

Pounds  discharged  per 
minute,    reduced    to 
200  pounds  gage    .    . 

52.9 

117.7 

172.5 

209.0 

3-INCH   CROSBY   MUKFLED   LOCOMOTIVE   POP   SAFETY 
VALVE 

Flat  Seat  (Square  Edge),  Valve  marked  "J" 


Lift  of  valve  as  set    .    . 

Total  lift,  including 
yielding  of  metal    .    . 

Pounds  discharged  per 
hour     

Boiler  pressure  (gage)   . 

Pounds  discharged  per 
hour,  reduced  to  200 
pounds  gage    .... 

Pounds  discharged  per 
minute,  reduced  to 
200  pounds  gage     .    . 


.02 


.0247 


2,845 
208.0 


743 


45.7 


.05 


.0547 


6,313 
201.0 


6,284 


104.; 


.0847 


9,342 
201.5 


9,27 


154.6 


.10 

.io4r 


11,222 
201.0 

11.170 

186.2 


3H-IXCH   CROSBY  MUFFLED   LOCOMOTIVE   POP   SAFETY 

VALVE 

Fl.\t  Sl.\t  (Rounded  Edge),  Valve  .marked  'B" 


Lift  of  valve  as  set 

Total  lift,  including  yielding  of  metal 
Pounds  discharged  per  hour 

Boiler  pressure  (gage) 

Pounds  discharged  per  hour,  reduced 

to  200  pounds  gage 

Pounds  discharged  per  minute,  re- 
duced to  200  pounds  gage     .    . 


.02 
.0251 
3.989 
209.2 

3,825 

63.7 


.05 
.0551 
8,482 
202.7 

8,377 

139.6 


.08 
.0851 

12.172 
199.5 

12,201 

203.4 


this  is  12  in  2,845,  or  less  than  five-tenths  of  one  per  cent. 
The  results  of  the  calorimeter  tests  are  good  within  2  in  the 
third  decimal  place.  The  pressure  readings  by  the  boiler  gage 
were  taken  at  one  minute  intervals  during  most  of  the  time. 
Occasionally,  when  the  pressure  was  varying,  these  were  taken 
more  frequently.  The  boiler  gage  was  recalibrated  and  found 
accurate. 

The  summary  of  results  accompanying  the  above  valuable 
report  demonstrate  conclusively  the  advantageous  effect  of 
slightly  rounding  the  turn  to  the  seat  passage  in  securing  a 
greater  volume  and  weight  of  steam  discharged.  This  was, 
however,  only  to  the  small  extent  that  the  same  castings  would 
permit,  no  changes  in  the  patterns  being  made  for  this.  Refer- 
ence to  the  drawing  herewith  will  illustrate  the  very  light  cham- 
fer referred  to.  In  the  tabulated  summary  of  tests  the  valves 
so  treated  are  designated  as  "rounded  edge,"  and  those  with 
the  usual  angular  corner  as  "square  edge."  It  may  be  well  to 
add  in  connection  with  these  same  tables  that  the  letters  (J) 
(O)  (A)  and  (B)  have  no  significance,  being  stamped  upon  the 
valves  before  the  tests  simply  as  a  convenient  method  of  iden- 
tification. 


33^INCH  CROSBY  MUFFLED  LOCOMOTIVE  POP  SAFETY 
VALVE 

Fl-it  Se.\t  (Square  Edge),  Valve  marked  "A" 


Lift  of  valve  as  set      

.02 

.05 

.08 

Total  lift,  including  yielding  of  metal 

.0251 

.0551 

.0851 

Pounds  discharged  per  hour     .    .    . 

3,688 

7,688 

11,319 

Boiler  pressure  (gage) 

212.5 

204.2 

205!0 

Pounds  discharged  per  hour,  reduced 

. 

to  2Q0  pounds  gage 

3,485 

7,541 

11,062 

Pounds  di.scharged  per  minute,  re-. 

duced  to  200  pounds  gage     .    .    . 

58.1 

125.7 

184.4 

avoid  it  by  placing  the  threaded  support  for  the  spindle  very 
close  to  the  disc  itself. 

As  the  basis  for  easier  comparison,  the  totals  given  in  the 
summary  tables  prepared  by  Professor  Miller  to  accompany  his 
report  have  been  reduced  to  the  equivalent  amounts  for  exactly 
0.08  of  an  inch  lift  of  the  disc  from  its  seat,  and  for  various 
boiler  pressures,  especially  for  convenience  in  calculating  the 
discharge  afforded  in  case  where  the  valves  are  used  in  pairs, 
set,  for  example,  at  200  lbs.  and  205  lbs.,  or  at  180  lbs.  and  185 
lbs.  respectively.  If  greater  or  less  lift  than  the  recommended 
0.08  in.  is  preferred  the  amount  of  the  discharge  may  be  calcu- 
lated from  the  exact  valve  seat  area,  or  can  be  taken  as  fairly 
proportional  to  that  given  in  the  tables  for  the  same  pressure. 

It  is  well  now  to  consider  how  much  steam  discharge  may  be 
required  for  the  different  types  of  locomotives,  and  how  Crosby 
muffled  valves  would  take  care  of  any  steaming  capacity.  At 
the  Master  Mechanics'  Convention  in  June,  1910,  the  Committee 
on  Safety  Valves  reported  that  investigations  were  made  by 
E.  D.  Xelson,  engineer  of  test,  Pennsylvania  Railroad,  on  loco- 


^ee  also  .\meric.\n  E.vgineer,  April,   1909.  page  162. 
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motives  carrying  200  lbs.  gage  pressure  and  having  4,231  sq.  ft. 
of  heating  surface  and  56'/^  sq.  ft.  of  grate  area,  and  that  the 
ma.ximum  steam  discharge  or  evaporation  was  2.44  lbs.,  the 
minimum  1.18  lbs.  and  the  mean  2.05  lbs.  of  steam  per  square 
foot  of  heating  surface  per  hour  and  the  committee  recommends 
the  following  formula  providing  for  safety  valve  capacity  to 
discharge  twice  this  mean  amount,  or  4.1  lbs.  of  steam  per  hour 
per   square    font   of   heating   surface  :* 

0.08  HS 

P 
A  =  Outlet  of  valve  in  square  inches. 

H  S  =  Boiler  heating  surface  in  square  feet. 

P  =  Absolute  pressure,  =  gage  pressure  +  15  lbs. 

For  a  locomotive  of  the  given  4,231  sq.  ft.  heating  surface,  this 
formula  would  mean  safety  valves  capable  of  discharging  17,347 
lbs.  of  steam  per  hour ;  and  it  will  be  seen  from  the  tests  that 
two  Crosby  3  in.  muffled  valves  at  exactly  0,0847  i"-  I'ft  dis- 
charge 20,704  lbs.  of  steam  per  hour  at  200  lbs.  gage  pressure. 
If  one  of  these  valves  were  set  at  200  bs.  and  the  other  at  205 
lbs.  and  regulated  to  lift  only  0.08  in.,  it  is  found  that  one  valve 
would  discharge  9,'872  lbs.  and  the  other  10,102  lbs.,  or  a  total 
of  19,974  lbs.  of  steam  per  hour,  even  with  this  smaller  lift,  an 
amount  amply  in  e.xcess  of  the  total  required  under  the  pro- 
posed rule. 


EXPRESS  LOCOMOTIVES  WITH    ALLFREE    CYLINDER 
AND  VALVES 


PITTSEURCH   cV  L.\KE   EKIK   U.   K. 


The  Pittsburgh  &  Lake  Erie  Railroad,  one  of  the  Xew 
York  Central  Lines,  has  had  for  several  years  a  number 
of  locomotives  of  different  types,  equipped  with  the  AUfree 
system  of  cylinders  and  valves,  vvhicn  has  been  previouslly  illus- 
trated and  described  in  this  journal.''  These  engines  are  of  the 
2-8-0  freight,  4-4-0  and  4-6-0  passenger  types,  and  have  proved 
so  satisfactory  that  five  additional  of  the  lo-wheel  type,  as  here- 
with illustrated,  have  recently  been  completed  at  the  Pittsburg 
works   of   the   .American    Locomotive    Company. 

The  requirements  of  tlie  Lake  Erie  passenger  service  are 
very  severe,  and  locomotives  capable  of  sustaining  great  power 
and  speed  are  a  necessity.  For  instance,  from  Youngstown,  O., 
to  Pittsburg.  Pa.,  65  miles  is  made  in  90  minutes  with  stops  at 
Xew  Castle  Jn.,  Beaver  Falls,  Brighton  and  Beaver,  with  a 
mmimum  weight  behind  the  tender  of  300  tons.  On  frequent 
occasions  this  latter  rises  to  600  tons,  and  the  average  train 
may  be  set  at  400  tons,  irrespective  of  engine  and  tender.  The 
road  has  several  grades  and  a  number  of  high  degree  curves, 
in  addition  to  points  where  speed  must  be  reduced.  In  con- 
sequence,   besides    the    requisite   of    sustained   Iiigh    speed,    rapid 


alli-ri:k  Tvi'K  LnidMiirni-  for  pittsburi;h  and  lake  erie  r.  r. 


Professor  Miller's  test  shows  tliat.  allowing  4.1  pounds  per  hour 
per  .square  foot  of  heating  surface,  two  of  these  3-inch  valves 
at  0.0847  of  a'l  inch  lift  will  amply  provide  for  locomotives 
liaving  heating  surface  up  to  5,050  square  feet  and  two  Crosby 
3j^-inch  valves  at  0.0851  of  an  inch  lift  are  sufficient  for  loco- 
motives having  6,000  square  feet  of  heating  surface,  if  such 
were  to  be  built.  Even  if  regulated  to  permit  only  0.0547  of  an 
inch  lift,  the  two  3-inch  Crosby  valves  are  sufficient  for  locomo- 
tives up  to  3,443  square  feet  of  heating  surface,  if  both  valves 
were  set  at  200  lbs.  and  advantage  were  not  taken  of  the  greater 
steam  discharge  afforded  by  setting  one  of  them  at  the  higher 
pressure  of  205  lbs.,  for  example.  There  is  also  the  further 
assurance  derived  from  past  experience  that  even  under  the 
most  severe  requirements  of  heavy  steaming  in  freight  service 
on  Western  mountain  railroads,  on  locomotives  that  have  been 
equipped  with  three  3-inch  Crosby  valves,  set  only  2  lbs.  or  4 
lbs.  apart,  the  third  valve  has  never  been  known  to  blow. 


The  Lake  Shore  and  Mkhigan  Southern  Railway  has, 
for  the  past  two  years,  been  handling  its  scrap  material  by 
means  of  a  gantry  crane  and  lifting  magnet,  at  a  cost  of  from 
four  to  seven  cents  a  ton,  or  from  ten  to  twelve  cents  per  ton 
in  and  out,  including  sorting.  Before  the  installati^ni  of  the 
crane  and  magnet,  in  May,  1909,  the  cost  ranged  from  thirty  to 
thirty-five  cents  a  ton,  which  is  about  the  usual  cost  for  han- 
dling such  scrap  material  by  liand  with  what  are  considered  to 
be  good  facilities. 


acceleration  becomes  imperative.  In  this  class  of  work  the 
.\llfree  type  of  4-6-0  locomotive  has  proved  all  that  has  been 
claimed  for  that  system,  and  duplication  of  the  original  design 
becomes   fully  consistent. 

The  new  lot  of  locomotives  accordingly  1  eproduce  the  for- 
mer order,  and  to  still  further  enhance  their  efficiency  they 
have  been  equipped  with  the  Locomotive  Superheater  Co.'s  t 
standard  fire  tube  superheaters.  This  latter  feature  is  prob- 
ably the  most  interestmg  detail  in  connection  with  this  order 
as  it  represents  the  first  application  of  superheat  to  the  Hobart- 
.Allfree  valve  and  cylinder  arrangement.  A  test  of  these  loco- 
motives will  no  doubt  be  very  closely  watched  by  motive  power 
officials,  and  inasmuch  as  the  Allfree  system  has  produced  very 
uniform  results  in  fuel  economy  and  in  increased  hauling  ca- 
pacity, the  addition  of  the  superheater,  which  has  been  thor- 
oughly tested  on  the  New  York  Central  Lines,  should  show  a 
very  gratifying  increase   in  efficiency. 

With  these  exceptions  the  new  locomotives  do  not  embody 
any  particularly  original  or  novel  features.  The  general  de- 
sign as  marked  out  is  very  attractive,  and  may  be  taken  as  the 
best  American  representative  of  the  lO-wheel  type,  of  which 
comparatively    few    have   l.ieen    constructed    in    recent   years. 


More  Than  1,000.000  Tons  of  Iron  Ore  have  been  shipped 
from  Bell  Island  Mines,  Newfoundland,  this  year  by  the  Do- 
minion Steel  Corporation  and  the  Nova  Scotia  Steel  and  Coal 
Company. 


*  See    -American    Engineer,    .^ug.,    1910,    page   317 


*  See  Amek.   Eng'r.,   Sept.   1900.   p.   334  and   Oct..   1!)10.   p.   40S. 
t  30  Church   St.,  New  York.  N.   V. 
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NEW  DESIGN  THREADING  MACHINE 


For  many  years  tlu-  name  LanOis  lias  been  synonymous  with 
the  best  and  latest  praetice  in  tlireadinj;  machines  in  the  minds 
of  master  mechanics  and  shop  superintendents,  True  to  this 
reputation,  the  Landis  Machine  Co.,  Waynesboro,  Pa.,  has  re- 
cently brought  forth  several  new  types  of  threading  machines 
which  possess  many  unique  and  valuable  features.  Three  of 
these  shown  in  the  accompanying  illustrations  demonstrate  the 
success  of  the  efforts  of  the  designers. 

Figure  I  shows  a  ;/•  in.  double  head  bolt  cutting  machine  in 
which  steel  guides  instead  of  cast  iron  guides,  as  has  been  the 
common  practice,  are  used.  The  steel  guides  possess  a  number 
of  advantages,  two  being  particularly  noticeable ;  they  are  very 
accurate  to  size  and  possess  perfect  alignment  at  all  times  unless 
effected  by  wear  after  long  usage,  and  when  effected  by  wear 
they  can  readily  be  replaced  at  a  very  slight  expense :  there  is  no 
tendency  for  cuttings  to  collect  on  the  guides  and  cause  wear. 
This  machine  is  built  with  a  wide  body,  with  large  space  for 
chips,  and  oil  tank  in  the  base  separated  from  chip  space  by  fine 
screen.  The  carriage  is  light  yet  very  strong  and  easily  operated 
for  rapid  production.  In  fact,  the  whole  machine  is  designed  for 
high  speed  work  and  is  furnished  almost  exclusively  with  high 
speed  steel  dies. 

In  Fig.  2  is  shown  the  new  I  in.  high  double  head  bolt  thread- 


ing" machine  with  constant  speed  motor,  silent  chain  drive,  and 
mechanical  speed  change  device,  with  a  speed  range  of  3^4  to  i. 
The  motor  is  mounted  on  top  of  the  machine  out  of  way  of 
dirt  and  oil.  making  the  entire  equipment  very  compact  and 
taking  up  a  minimum  amount  of  room.  Speed  changes  can  be 
made  while  the  machine  is  in  operation,  and  any  speed  between 
the  maximum  and  minimum  can  be  acquired  quickly.  The  ma- 
chine is  also  adapted  for  high  speed  work,  and  the  carriages  have 
adjustment  up  and  down  or  sidewise  for  centering  to  the  die, 
being  furnished  with  either  rack  and  pinion  operated  carriages 
or  with  lever  operated  carriages. 

The  other  illustration  shows  the  new  if/i-in.  motor  driven  double 
head  staybolt  cutter  with  variable  speed  motor  with  speed  vari- 
ation of  4  to  I,  so  that  a  very  wide  range  of  speeds  can  be  had 
for  taking  in  any  work  between  minimum  and  maximum,  also 
making  it  possible  to  take  advantage  of  using  either  carbon  or 
higher  speed  steel  dies,  as  the  case  may  require.  On  this  ma- 
chine the  motor  is  mounted  on  top  and  in  direct  connected. 
This  machine  is  furnished  with  lead  screw  attachments  for  one 
or  both   heads,  as  may  be  desired,  and  can  be  arranged  to  cut 


any  pitch  and  diameter  uilhin  the  range  of  the  machine  by 
changing  gearing,  no  extra  lead  screw  being  required.  All  the 
main  spindles  arc  provided  with  recesses  to  allow  the  lubricant  to 
return   to  the  oil   tank. 


On  all  of  these  machines  the  well-known  Landis  type  of  die 
is  used  and  it  is  held  in  different  manners  to  suit  the  different 
requirements.  Two  types  of  chasers  can  be  supplied  in  this  die. 
In  one  type  the  cutter  is  held  by  means  of  a  clamp  which  comes 
flush  with  the  front  edge  of  the  die,  so  as  to  admit  of  cutting 
close  to  shoulders  or  heads  of  bolts  at  any  time.  This  is  the  type 
of  holder  used  for  regular  bolt  work  or  for  cutting  close  to 
shoulders.  Dies  with  very  short  throats  or  with  no  throats  at 
all  can  be  used,  and  as  no  grinding  is  done  in  the  throat  of  the 
die  when  sharpening  the  throat  remains  permanent,  and  this 
gives  a  marked  advantage  on  many  classes  of  work. 

Tlie  other  type,  known  as  the  mill  type,  was  illustrated  on 
page  376  of  the  September,  igio,  issue  of  this  journal.  This 
clamp  is  used  especially  when  threading  pipe  as  the  clamp  comes 
over  the  chaser  in  such  a  manner  as  to  protect  it  when  the  pipe 
splits  or  catches  the  chaser.  This  clamp  is  being  used  in  pipe 
work  cxclusivelv  on  the  Landis  heads  and  affords  a  rigid  support 
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to  the  die.  The  die  holders  are  made  entirely  of  steel,  as  are 
also  the  die  heads  on  all  Landis  machines.  Any  of  these  ma- 
chines can  be  arranged  for  constant  or  variable  speed  motors, 
as  the  case  may  require. 


TESTS  OF  TWIST  DRILLS 


During  the  sessions  of  the  recent  railway  mechanical  conven- 
tions at  Atlantic  City  the  Cleveland  Twist  Drill  Co.  gave  a 
demonstration  of  the  quality  and  work  of  milled  and  flattwist 
drills  taken  from  the  regular  stock,  during  which  some  very 
remarkable  results  were  obtained  in  connection  with  high  speed 
drilling  and  quant:ty  of  material  removed. 

The  demonstration  was  made  on  the  Foote-Burt  No.  25^ 
high  duty  drill  shown  in  the  illustration.  The  power  and  rigid- 
ity of  this  machine  are  evident  from  its  appearance  and  tlie 
claim  of  the  builders  that  it  has  a  capacity  for  high  speed  drills 
314  in.  in  diameter  in  solid  steel  would  not  seem  to  be  exces- 
sive. In  fact  these  tests  proved  the  quality  of  the  machine  as 
much  as  it  did  the  drills  and  the  full  capacity  of  neither  was 
reached.  The  machine  has  a  swing  of  36  in.  and  is  driven  by  a 
20-h.p.  variable  speed  motor  geared  direct  through  a  2  to  i  re- 
duction. The  back  gears  give  a  further  gear  reduction  of  2  to 
I  and  with  the  variable  speeds  in  the  motor  the  machine  has 
a  range  of  spindle  speeds  of  from  37V2  to  600  r.  p.  m.  There 
are  but  one  set  of  mitre  gears  in  the  whole  machine,  all  others 


minute.  Even  this  did  not  reach  the  limit  of  strength  of  the 
drill,  but  could  not  be  exceeded  because  of  the  inadequate  ca- 
pacity of  the  electric  wires  furnishing  current  to  the  motor. 

Another  noteworthy  result  was  in  connection  with  a  2'4-in. 
milled  drill,  which  drilled  68  holes  through  a  billet  of  machin- 
ery steel  4'/>  in.  thick  witliout  being  reground.  This  drill  was 
operated  at  150  revolutions  per  minute  with  a  feed  of  .015  in. 
per  revolution  and  removed  a  total  of  1,418  cu.  in.  of  material. 
It  was  still  in  good  condition,  but  the  closing  of  the  conven- 
tions concluded  the  tests. 

In  the  following  table  is  given  tlie  results  of  various  tests 
inider   different   conditior.s  :  -, 


Size  and  Kind 
of  Drill. 


Matertal. 


Hi  in.    Paragon   C.    Iron   SVi   in..    500 

I'A  in.  Paragon  C.   Iron  3'/S   in..    325 

1 '/4  in.   Paragon  C.   Iron  sy^  in..   475 

*i54  in.    Paragon  C.    Iron   3f/2    in..    575 

I'A  in.   Paragon  C.   Iron  S'A  in..    300 

I'/i  in.  Paragon  C.   Iron  3'A   in..   325 

IH  in.  Paragon  C.  Iron  S'A   in..    335 

154  in.   Paragon  C.  Iron  354   in..    355 

1-K  in.  Paragon  C.   Iron  S'A   in..    235 

1^  in.   Paragon  C.  Iron  354   in..   350 

2  5/16  in.   Paragon  C.   Iron  35^   in..    190 

3  in.  Paragon  C.  Iron  35^  in..  120 
154  in.  Paragon  Mch.  S.  4  54  in..  350 
15^  in.  Paragon  Mch,  S,  454  in..  225 
2  5/16  in.  Paragon  Mch.  S.  454  in..  165 
2  5/16  in.  Paragon  Mch.  S.  454  in..  200 
254  in.  Milled  Mch.  S.  454  in..  150 
254  in.   Milled       Mch.   S.  454   in..    150 

2  54  in.  Milled  Mch.  S.  4  5i  in..  175 
1J4  in.  Paragon  Mch,   S,   4  54   in..   275 

3  in.  Paragon  Mch.  S.  454  in..  150 
354  in.  Paragon  Mch,  S. 


.050 
.100 
.100 
.100 
.030 
.100 
.100 
.100 
.100 
.100 
.050 
.100 
.030 
.040 
.020 
.020 
.015 
.040 
.040 
,030 
.030 
.030 


c 

'25 

3254 
4754 

•57'/; 

9 
32  J4 
3354 
3554 
2354 
35 

954 
12 

10^4 
9 

S'A 
4 
254 

6 
7 

854 

454 


O  0)  3 

a! 

163.6 
106 
155 
18S 
•117 
127,6 
131.5 
139.4 
107.6 
160 
115 

94 

113,7 
94.8 

100 

121 
98 
98 

114.5 

125 

117.8 

127 


O 

.  >£ 
2  2  = 

^kS 

30.68 

39.88 
58.29 
70.56 
15.90 
57.43 
59.19 
62,73 
56,52 
84,19 
39,90 
84,82 
12.83 
18.66 
13.65 
16.80 
11.04 
29.45 
34,36 
19,84 
31,81 
37,33 


454  in..  150 

It  will  be  seen  that  a  number  of  these  tests  are  at  speeds  and 
feeds  which  would  be  economical  under  average  shop  condi- 
tions, while  others  are  more  or  less  in  the  nature  of  "stunts" 
to  show  the  reserve  power  of  the  drills,  as  well  as  the  great 
rigidity  of  the  machine  and   its  uniform  driving  power. 


The  C.\n.\di.\n  Pacific  R.\ilw.\y  is  one  of  the  most  extensive 
users  of  telephone  train  dispatching  on  this  continent.  Its  ex- 
perience is  so  satisfactory  that  it  has  just  placed  an  order  with 
the  United  States  Electric  Company  of  New  York  and  Chicago 
for  187  additional  Gill  Selectors  on  its  lines  East  and  68  ad- 
ditional for  its  lines  West,  one  selector  to. a  station.  Other 
orders  recently  for  the  Gill  Selector  arc  74  stations  for  the 
Seaboard  Air  Line,  a  pioneer  among  the  Southern  roads  in 
telephone  train  dispatching,  and  88  stations  for  the  Atlantic 
Coast  Line. 


FOOTE    BUST     HIGH     UlTV    I. RILL    OX     WHICH    TESTS    WERE    M.MlE, 

being  spur  gears,  which  are  always  in  mesh,  the  worm  gear 
feeding  arrangement  of  course  excepted.  Some  of  the  more 
important  dimensions  of  this  machine  are  as  follows :  Center 
of  spindle  to  face  of  column,  18  in.  Maximum  distance  nose 
of  spindle  to  top  of  table,  31 '/4  in.  Length  of  power  feed,  16 
in.  Diameter  and  length  of  spindle  sleeve,  4J4  by  245-4  in. 
Width  of  steel  rack,  2  in.  Vertical  adjustment  of  table,  18  in. 
Longitudinal  adjustment  of  compound  table,  14  in.  Cross  ad- 
justment of  compound  table,  8  in.  Compound  table  reduces 
maximum  distance  from  nose  of  spindle  to  top  of  table  5^4  '"■ 
Net  weight  of  machine,  7,000  lbs. 

A  record  for  his>h  speed  drilling  was  made  during  these  tests 
by  a  1%-m.  Paragon  flattwist  high  speed  drill,  which  was  forced 
through  cast  iron  ;-t  a  rate  of  S7j/<  in.  per-  minute,  nearly  an 
inch  per  second,  the  revolutions  being  575  and  the  feed  ,10  in. 
Under  these  conditions  it  removed  70.56  cu.  in.  of  cast  iron  per 


Progress  on  the  Extension  to  Connellsville,  Pa. — It  has 
been  announced  that  the  last  rail  on  the  Western  Maryland 
Railroad  extension  from  Cumberland,  Md.,  to  Connellsville,  Pa., 
where  it  will  connect  with  the  Pittsburg  and  Lake  Erie,  would 
be  laid  not  later  than  August  l.  Two  months  later  the  com- 
pany expects  to  be  operating  through  trains  to  Pittsburg  over 
the  extension  and  the  Pittsburg  and  Lake  Erie  roads. 


The  Pennsylvania  Railroad  has  for  some  time  been  con- 
ducting a  campaign  in  the  interests  of  good  roads.  Literature 
has  been  disseminated  and  lectures  have  been  given  in  a  number 
of  towns.  The  company  has  announced  its  desire  to  do  every- 
thing in  its  power  to  improve  the  roads  radiating  from  its  sta- 
tions in  order  that  they  may  be  kept  open  during  the  w-inter 
months,  thereby  facilitating  the  movement  of  freight  to  and 
from  the  stations. 


It  IS  Not  Safe  to  Conclude  that  those  employers  who  have 
had  the  experience  and  the  profit  will  be  convinced  that  the 
most  ethically  conducted  business  is  the  most  profitable;  that 
business  ideals  must  be  ethical  ideals. — David  Van  Alstync  be- 
fore the  Congress  of  Technology,  Boston,  Mass. 


•  This  is  the  highest  drilling  speed  on   record. 
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A  STUDY  OF  THE  VENTILATION  OF  SLEEPING-CARS* 

I'liuMAS   K.   Crowuek,   iM.l). 

Problems  of  ventilation  cimfroiit  the  designers  nnd  operators 
of  all  enclosed  spaces  in  which  one  or  more  persons  are  ex- 
pected to  live.  Demands  for  a  snpply  of  fresh  air  ninst  be  rec- 
ognized by  those  operating  hospitals,  tlieaters,  ulticcs  and  to  a 
peculiar  degree  by  those  concerned  in  the  management  of  public 
conveyances,  in  which  the  space  for  each  occupant  is  neces- 
sarily restricted.  I"or  the  purpose  of  securing  a  suitable  ex- 
change of  air  in  railway  cars  many  types  of  ventilators  have 
been  suggested  and  not  a  few  have  been  given  practical  tests. 
About  three  years  ago  I  was  asked  to  report  on  the  cflicacy  of 
one  of  these  which  had  been  applied  to  a  few  sleeping  cars, 
which  has  since  been  applied  to  a  large  number,  and  which 
seemed  to  be  of  considerable  practical   usefulness. 

In  this  connectio;-  it  becaine  evident  that  it  would  be  neces- 
sary to  establish  seme  basis  of  comparison,  since  it  does  not 
seem  to  have  been  estimated  in  exact  figures  to  what  degree 
natural  ventilation  of  a  railv/ay  car  is  effective.  Inasmuch  as 
the  problem  is  one  of  lasting  importance  and  is  likely  to  recur, 
it  seemed  advisable  to  make  a  fundamental  study  of  the  ques- 
tion and  to  place  the  results  within  reach  of  those  who  might 
have  occasion  to  m?.ke  use  of  them. 

A  very  simple,  it  somewhat  tedious,  means  of  making  this 
investigation  was  long  ago  established  by  Pettenkofer.  It  con- 
sists 01  estimating  the  vitiation  of  the  atmosphere  by  determin- 
ing the  amount  of  carbon  dioxid  it  contains,  and  from  this  com- 
puting the  amount  of  air  supplied  for  ventilation. 

All  air  contains  carbon  dioxid  as  a  normal  constituent.  The 
avera,ge  amount  in  pure  air  is  commonly  stated  to  be  4  parts  in 
10,000.  This  is  the  figure  arrived  at  by  Pettenkofer  and  the 
one  generally  used  in  ventilation  computations,  though  recent 
investigation  has  shown  it  to  be  a  little  too  high.  Harrington 
considers  the  normal  as  but  slightly  in  excess  of  three.  It  va- 
ries at  different  times  and  places,  but  the  variation  is  confined 
within  very  narrow  limits.  It  is  somewhat  higher  in  cities  than 
in  the  open  country.  The  average  for  fifteen  samples,  which 
were  collected  in  the  country  districts  of  Illinoi':  in  1907,  was 
3.6,  with  a  maximum  of  4 ;  for  thirty-nine  samples  from  the 
streets  of  Chicago  during  the  same  period  the  average  was 
4.06  with  a  maximum  of  5. 

The  carbon  dioxid  in  the  expired  breath  averages  more  than 
4  per  cent.  (400  in  10,000).  The  amount  excreted  hourly  varies 
according  to  age,  sex  and  the  degree  of  bodily  activity.  In  a 
mixed  community  of  persons  at  rest  it  will  average  about  0.6 
cubic  feet  per  person  per  hiur,  and  the  variation  will  be  a  small 
one. 

If  there  were  no  ventilation  wdiatever  the  air  of  an  ordinary 
railway  coach,  containing  4,000  cubic  feet  of  space  and  occu- 
pied by  twenty  people,  would  have  34  parts  of  carbon  dioxid 
per  10,000  of  air  at  the  end  of  one  hour  of  occupancy;  and  this 
would  continue  to  increase  indefinitely  in  a  direct  ratio  to  the 
time,  since  carbon  dioxid  continues  to  be  produced  by  the  res- 
piration of  the  occupants  at  a  practically  constant  rate.  But 
no  car  is  air-tight,  consequently  the  carbon  dioxid  will  never 
reach  this  theoretical  limit.  Fresh  air  from  the  outside  is  con- 
stantly entering  through  the  numerous  crevices  about  the  doors 
and  windows,  and  old  air  is  constantly  leaving.  The  inside  air 
is  being  constantly  diluted. 

It  is  plainly  impossible  to  measure  directly  the  amount  of  air 
flowing  into  a  car,  since  it  enters  at  many  points  and  at  con- 
stantly changing  velocities.  But  the  amount  of  the  interchange 
may  be  readily  computed  from  the  actual  amount  of  carbon 
dioxid  found  from  time  to  time  by  applying  the  figures  given 
above  to  a  simple  mathematical  procedure.  To  illustrate  this 
problem :  Suppose  a  car  contains  twenty  people  and  its  atmos- 
phere is  found  to  have  an  average  of  10  parts  of  carbon  dioxid 
per  10,000.  The  incoming  fresh  air  contains  4  parts  of  carbon 
dioxid  per  10.000,  hence  the  respiratory  contamination  of  the 
car  air  is  represented  by  only  6  parts.  Twenty  people  produce 
twenty  times  0.6  cubic  feet,  or  12  cubic  feet  of  carbon  dioxid 
per  hour.  With  what  amount  of  air  must  t2  cubic  feet  of  car- 
bon dioxid  be  diluted  so  that  the  air  will  contain  6  parts  of 
carbon  dioxid  in  10.000?  The  simple  proportion,  6  :  10.000  :  : 
12  :  ?,  gives  20,000  as  the  answer.  Hence  there  must  be  20,000 
cubic  feet  of  air  supplied  per  hour,  or  1,000  cubic  feet  for  each 
person  present,  in  order  sufficiently  to  dilute  the  carbon  dioxid 
produced  so  as  to  maintain  its  proportion  at  10  parts  in  10.000. 
The  computation   is  better  represented  by  the  general   formula : 

A  =  vp^(x  —  N) 
where  ^' =  the  CO.,    produced  by  one  person    (cu.  ft.   per  hour). 

p  ^  the  number  of  persons  in  the   room, 
xrrrthe  proportion  of  COn    found  in  the  air  of  the   room, 
A^  =  the  proportion  of  COn'  in  the  outside  air  f0.0004), 
and  A=tht  air-supply  to  the   room    (cu.   ft.   per  hour). 

By  applying  the  above  calciiiation   to  the  conditions  supposed 


— a  room  containing  twenty  people — we  find  that  with  the  car- 
bon dio.xid  at  o.fXXKj.  or  y  parts  per  lo.cxx),  24,000  cubic  feet  of 
air,  or  1,200  cubic  feet  per  person,  would  be  necessary;  at 
0.0008,  .^0,000,  ur  i,5CX)  cubic  feet  per  person;  at  o.ax)-,  40,000, 
or  2,oca  cubic  fe,-t  iier  person  .  ;it  o.<X)Of>,  60,000,  or  3,000  cubic 
feet  per  person;  at  0.0005,  120,000,  or  6.000  cubic  feet  per  per- 
son ;  at  0.00045,  240,000,  or  12,000  cubic  feet  per  person ;  and 
at  0.0004  a'l  infinite  amount  per  room  and  per  person. 

The  tirst  attempt  to  apply  I'ettenkofer's  methods  to  the  air  of 
railway  cars  and  to  place  our  knowledge  of  their  ventilation 
upon  a  scientific  basis  seems  to  have  been  made  by  Wolfhiigel 
.•Mid  Lang  in  1875.  I'urther  investigation  was  carried  out  under 
the  direction  of  the  Prussian  minister  of  war  in  1887-8,  in  order 
to  determine  the  be:t  means  of  ventilating  military  hospital  cars. 

Some  liftecn  or  twenty  years  ago  a  number  of  analyses  of  the 
air  from  passengei  cars  were  made  by  Professor  \ickols,  work- 
ing under  the  auspices  of  the  Board  of  Railroad  Commissioners 
of  the  State  of  Massachusetts.  About  the  same  time  the  Penn- 
sylvania Railroad  Company  took  up  the  subject  and  had  a  few 
tests  made.  In  1894  a  committee  of  the  Master  Car  Builders' 
Association  made  a  somewhat  extensive  report  on  the  subject  of 
car  ventilation,  and  with  it  •  submitted  the  results  of  several 
analyses  of  the  air  from  sleeping-cars,  chair-cars  and  suburban 
coaches.  Eight  observations  in  sleeping-cars,  with  an  average 
r)f  12.5  passengers,  gave  an  average  of  18  parts  carbon  dioxid 
per  10,000.  The  hij'liest  was  22.  the  lowest  11.3.  Eight  obser- 
vations in  chair-cars,  with  an  average  of  17.4  passengers,  gave 
average  carbon  dioxid  of  10.7  parts  per  10.000:  highest  15.5, 
lowest  7.  Six  observations  in  suburban  coaches,  which  are  stated 
to  have  been  one-half  to  two-thirds  full,  averaged  13.8  carbon 
dioxid  per  10,000:  highest  21.7,  lowest  6.9.  No  record  of  the 
conditions  under  which  the  samples  were  taken  or  of  the  meth- 
ods employed  are  given.  It  is  not  stated  whether  the  cars  were 
moving  or  standiu'j  still  at  the  time  the  observations  were  made. 

In  1904  Dudley  reported  on  a  part  of  some  thirty  or  forty 
analyses  made  of  tlie  air  of  cars  of  the  Pennsylvania  Company, 
which  were  ventih'fed  by  the  excellent  system  which  he  devised. 
He  found  from  to  to  18  parts  of  carbon  dioxid  per  10,000  in 
running  cars,  and  20  to  21  parts  in  cars  standing  still  for  twenty 
minutes.  Fifty-two  people  occupied  the  cars,  and  are  assumed 
to  have  produced  0.72  cubic  feet  of  carbon  dioxid  each  per 
hour ;  f  roin  which  is  estimated  26.000  to  62.000  cubic  feet  of  air- 
supply  per  hour  for  the  moving  and  22,000  to  23,000  for  the 
still  cars. 

Numerous  reports  are  to  be  found  upon  particular  types  of 
ventilators  and  ventilation  systems  as  applied  to  railway  cars. 
An  excellent  and  extensive  report  of  this  order  was  made  by  a 
committee  of  the  Master  Car  Builders'  Association,  in  1908,  in 
which  the  various  systems  in  general  use  were  reviewed  in  detail. 
But  unless  I  have  missed  important  literature  on  this  subject, 
the  information  concerning  the  actual  conditions  of  the  air  in 
railway  cars  is  vcy  meager.  It  is  adequate  on  the  application 
of  ventilating  devices,  but  there  is  no  series  of  analyses  exten- 
sive enough  on  which  to  base  any  comprehensive  opinion  as  to 
the  deficiencies  of  natural  ventilation  to  be  overcome,  or  as  to 
the  adequacy  of  the  devices  Tipplied  in  keeping  the  air  of  the 
breathing-zone   freed    from   the   products   of   respiration. 

The  ventilating  device*  upon  which  this  report  is  based  is 
designed  to  remove  air  by  exhaustion  from  the  upper  portion  of 
the  car.  and  its  operation  is  d>-pendent  on  train  motion.  It  was 
easily  determined  that  it  does  exhaust  air  in  this  waj'.  A  long 
series  of  anemometer  readings,  made  chiefly  by  Mr.  C.  S.  Knapp, 
have  shown  that  each  such  exhaust  ventilator  will  remove  an 
average  of  about  15.000  cubic  feet  of  air  per  hour  at  a  forty- 
mile  train  speed,  and  proportionately  more  or  less  for  faster  or 
slower  speeds.  While  there  is  considerable  variation  under 
apparently  similar  conditions,  the  outward  flow  is  a  constant 
one.  One  ventilator  is  placed  over  each  alternate  section  of  a 
sleepin,g-car ;  thus  there  are  six  in  the  sleeping-compartment  of 
the  ordinary  twelve-section  car  and  eight  to  a  sixteen-section 
car,  while  two  arc  applied  to  the  smoking-room  and  one  to  a 
stateroom.  Toilet  and  dressing-rooms  are  also  equipped  with 
one  each  in  recent  practice.  It  is  readily  seen  that  a  very  large 
volume  of  air  leaves  the  car  each  hour  through  these  openings; 
it  must  enter  somewhere.  The  question  was,  does  it  enter  at 
such  places  and  take  such  courses  as  to  cause  a  free  dilution  of 
the  air  at  the  breathing  level  -n  the  occupied  car?  There  seems 
no  adequate  way  to  answer  th's  question  except  by  determining 
the  carbon  dioxid  in  such  air,  from  which  the  amount  of  dilu- 
tion may  be  computed  as  already  indicated.  It  was  desirable 
also  to  make  determinations  in  cars  not  having  the  exhaust 
ventilators,  but  depending  upon  natural  ventilation,  for  pur- 
poses of  comparisfiii. 

The  results  of  such  determinations,  while  applying  particu- 
larly to  the  specific  ventilator  in  use.  are  to  be  considered  rather 
as  a  test  of  the  type — ventilation  by  exhaustion — as  applied  to 
railway  cars,  and  may  apply  equally  to  any  exhaust  ventilator 
placed   in   the   same    location,   provided   only  that   the   one   used 


•  Presented   at  the   thirty-eighth   annual   meeting  of  the   American   Public 
Health  Association.  Milwaukee,   September,  1910. 


*  The    ventilator    referred    to,    known    as    the    Garland    Ventilator,    is   fur- 
nished by  Burton  W.  Mudge  &  Co..  Chicago. 
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actually  accomplishes  its  purpose  of  removing  air  in  large  vol- 
ume and    with   constancy. 

Methods. 

Determinations  of  carbon  dio.xid  were  made  by  the  Petterson- 
Palmquist  apparatus,  with  a  pipette  of  20  c.c.  capacity.  This  in- 
strument furnishes  a  direct  volumetric  reading  of  carbon  dio.xid 
and  should  be  sensitive  to  one  part  in  20,000  of  air  when  care- 
fully used.  The  accuracy  of  t'le  method  has  been  amply  proven 
by  Teich  and  others. 

About  a  thousand  c.c.  of  the  air  to  be  e.xamined  was  pumped 
into  a  large  rubber  cautery  bulb,  arranged  with  a  cut-off,  and 
was  then  emptied  into  a  two-ounce  bottle  through  a  delivery 
tube  leading  to  the  bottom.  The  bottles  were  fitted  with  well- 
ground  glass  stoppers,  lightly  coated  with  petrolatum,  and  were 
immediately  sealed  after  filling  with  the  samples,  by  pressing 
the  stopper  tight  and  turning  it  around  until  no  air  channels 
were  visible  in  the  petrolatum. 

If  an  average  sample  of  tiie  air  was  desired,  the  bulb  was 
filled  while  walking  up  and  clown  the  middle  portion  of  the 
car;  if  of  a  single  place  the  bulb  was  filled  in  place  or  the  air 
simply  pumped  through  the  bottle  by  means  of  a  small  hand 
bellows.  For  taking  air  from  an  occupied  berth  a  woven  tube 
about  14  inches  ir  length  and  possessing  enough  stiffness  to 
stand  alone  was  passed  its  full  length  between  the  curtains  into 
the  berth,  and  air  was  withdrawn  through  this  into  the  bottle. 
The  delivery  of  ,iir  was  into  the  bottom  of  the  bottle,  the  old 
air  being  drawn  off  from  the  top  by  suction  Experiment 
showed  that  withdrawing  through  the  bottle  ten  or  twelve  times 
the  volume  of  air  originally  in  the  container  always  furnished 
a  fair  sample  of  the  air  to  be  tested.  The  point  from  which 
the  berth  air  was  taken  lies  appro.ximately  twelve  inches  behind 
the  middle  of  the  curtain.  Comparative  determinations  from 
different  points  in  the  same  berth  have  shown  that  this  repre- 
sents a  fair  sample  of  the  berth  air. 

The  samples  of  air  collected  in  this  manner  were  opened 
under  a  saturated  solution  of  pure  sodium  chlorid,  which  had 
been  saturated  with  carbon  dioxid  in  order  to  remove  any  trace 
of  free  alkali  and  exposed  to  the  air.  The  mouth  of  the  bottle 
was  closed  by  the  finger-tip ;  it  was  then  removed  from  the  so- 
lution and  the  finger  replaced  by  a  rubber  stopper,  through 
which  a  similar  solution  was  immediately  let  into  the  bottle 
from  a  siphon.  This  forces  ihe  air  out  through  a  second  very 
narrow  rubber  tube  about  10  inches  in  length:  and  when  the 
whole  of  the  original  air  contained  in  this  tube  is  displaced  it 
may  be  connected  to  the  pipette  of  the  instrument  and  the  air 
let  in  for  analysis.  There  is  i  o  doubt  a  trifling  interchange  of 
gases  between  the  ciitside  air  and  that  contained  in  the  sampling 
bottle  during  the  insertion  of  the  rubber  stopper;  but  with  the 
equalized  pressure  brought  about  by  opening  the  container  under 
salt  solution  the  change  is  so  slight  as  to  be  undetectable  and 
therefore  negligible.  Saturated  salt  solution  is  so  slightly  ab- 
sorbent for  carbon  dioxid  that  no  appreciable  error  is  occa- 
sioned by  the  shor*  time  of  exposure  involved  in  this  procedure. 

When  the  air  samples  were  taken  from  the  cars  a  record  was 
entered  opposite  the  identifying  numbers  assigned  to  them,  in 
which  was  recordeil  the  date,  line,  time  of  day,  lime  of  occu- 
pancy, name  of  the  car,  its  distance  in  car  lengths  from  the 
locomotive,  approN  imate  speed,  the  place  taken,  the  outside  and 
inside  temperature,  the  direction  of  the  wind,  number  of  pas- 
sengers, whether  dehors,  windows  or  decks  were  open,  or  whether 
the  exhaust  ventilalors  were  used,  the  kind  of  lighting;  and 
remarks  were  added  as  to  the  comfort,  apparent  ventilation,  etc. 
Samples  were  collected  chiefly  in  the  course  of  ordinary  travel, 
and,  in  general,  no  attempt  was  made  to  control  any  of  the  ar- 
rangements, the  purpose  being  to  study  actual  and  general  con- 
ditions  as   they  e.xist  normally. 

All  of  the  observations  were  made  during  the  cooler  montlis 
of  the  year,  and  nearly  all  when  the  outside  temperature  was 
low.  This  varied  from  below  zero  to  65°  F.,  being  in  the  ma- 
jority  of   instances   below   40°    F. 

The  larger  proportion  of  observations  were  made  during  the 
night  after  passengers  had  retired,  and  practically  every  hour 
of  the  night  is  represented  by  diflerent  parts  of  tl-e  work.  This 
was  necessary  in  order  to  study  the  chief  feature  of  the  sleep- 
ing-car, namely,  the  occupied  berth. 

Nearly  3,000  carbon  dioxid  determinations  were  made  for  all 
purposes  in  connection  with  this  work;  about  2,oco  of  these 
were  of  the  air  frfim  over  200  sleeping-cars.  .\  considerable 
number  were  made  of  the  air  of  day  coaches,  suburban  cars, 
street  cars,  stores,  restaurants,  offices  and  the  open  air  for  com- 
parative purposes,  and  others  for  the  purpose  of  establishing 
certain   facts  experimentally. 

Results. 

Before  proceeding  to  an  analysis  of  the  findings  it  is  neces- 
sary to  know  the  ;iinount  of  carbon  dioxid  in  the  air  surround- 
ing trains  in  order  to  have  some  basis  for  computing  air-sup- 
plies to  cars.  The  locomotive  emits  an  enormous  total  volume 
of  this  gas,  which,  it  is  easily  conceived,  might  play  a  consider- 
able part  in  the  aniount  of  carbon  dioxid  found  in  the  air  of 
the  cars.     According  to  Leissner  the  air  surrounding  trains  con- 


tains from  18  to  £2.8  parts  carbon  dioxid  per  io,oco.  My  results 
are  at  variance  with  this.  Forty-six  determinations  averaged 
4.04;  the  highest  v.  as  10,  the  lowest  3.  A  few  showing  5  and 
over  were  made  from  the  rear  platform  of  trains  running  in  a 
straight  head  wind,  where  th"  suction  effect  of  the  advancing 
body  has  a  tendency  to  draw  in  the  overhanging  gases.  One 
sample  showing  ic  and  one  showing  7.5  were  taken  in  closed 
vestibules,  which  grnerally  show  no  internal  contamination.  It 
is  a  matter  of  ready  observation  that  any  lateral  wind  carries 
all  the  smoke  from  a  locomotive  stack  well  out  of  the  path  of 
the  following  train.  Prcsumablv  this  is  true  of  the  invisible 
gases  as  well  as  tiie  visible  carbon.  When  the  wind  is  straight 
ahead  or  directly  with  the  train,  the  smoke  and  steam  are,  as 
a  rule,  carried  high,  enough  by  their  propulsion  from  the  stack 
and  their  heated  condition  to  .dlow  the  train  to  pass  under  with 
a  clear  interval,  the  heavier  particles  only,  such  as  the  small 
cinders,  falling  in  its  patli.  Of  course,  the  smoke  and  condensed 
steam  do  not  diffuse  as  do  the  invisible  gases;  but  with  these  is 
mi-xed  a  quantity  of  sulphur  dioxid,  for  which  the  sense  of 
smell  is  very  delicate.  My  observation  has  been,  in  the  exam- 
ination of  tunnel  air,  that  where  flue  gases  have  contaminated 
the  air  with  15  to  20  parts  of  carbon  dioxid  in  10,000,  sulphur 
dioxid  is  readily  detected.  It  occasionally  happens  that  suffi- 
cient gas  is  carried  into  a  train  running  in  the  open  to  render 
sulphur  dioxid  noticeable.  It  seems  that  my  determinations  of 
carbon  dioxid  in  the  air  surroMnding  trains  have  not  dealt  with 
the  conditions  that  could  bring  this  about.  Consequently  I  con- 
clude that  this  is  a  relative  rarity,  and  that  4  in  lo.ocx)  is  a 
proper  average  to  deal  with  in  considering  the  air  outside  of 
moving  trains.  Undoubtedly  trains  may  run  for  a  long  distance 
and  be  surrounded  by  only  the  pure  air  of  the  open  country, 
containing  not  more  than  3.5  parts  of  carbon  dioxid  per  10,000. 
It  must  be  realized  that  conditions  may  change  almost  momen- 
tarily. 

It  was  not  found  feasible  to  make  use  of  all  the  items  re- 
corded at  the  time  of  collecting  the  samples  in  the  analysis  of 
the  findings.  The  distance  of  a  car  from  the  engine  appears  to 
bear  no  definite  relation  to  the  amount  of  carbon  dioxid  in  its 
atmosphere ;  the  direction  :ind  force  of  the  wind  is  so  difficult 
to  follow,  especially  at  night,  that  it  must  generally  be  neglect- 
ed ;  a  car  nearly  always  contains  more  carbon  dioxid  before 
starting  than  after  it  is  in  motion,  so  the  length  of  time  of  its 
service  becomes  negligible;  t!ie  products  of  illuminating  gas 
combustion  are  carried  out  directly  through  the  roof  of  the  car 
and  play  no  part  in  the  air  c-rnitamination ;  a  low  outside  tem- 
perature is  compensated  for  by  more  internal  heat  and  seems 
to  make  no  constant  diflference  in  the  air-supply;  the  actual 
train  speed  is  of  less  importance  than  the  relative,  that  is,  the 
rate  and  angle  at  which  it  cuts  the  wind. 

It  was  soon  observed  that  a  few  open  windows  in  a  moving 
train  admit  such  a  volume  of  the  surrounding  air  as  to  render 
the    respiratory   contamination,   almost   undetectable. 

So  we  may  dismiss  the  car  with  open  windows  from  further 
consideration,  and  with  it  the  whole  subject  of  summer  ventila- 
tion, in  so  far  as  the  term  "ventilation"  refers  to  supplying  air 
and  not  to  keeping  the  car  cool,  and  turn  to  the  car  running  in 
cold  weather  and   with  windovi's  closed. 

As  already  intimated,  two  main  types  of  ventilation  will  be 
dealt  with :  the  so-called  natural  ventilation  of  cars  which  are 
not  equipped  with  any  special  ventilating  devices,  and  ventila- 
tion by  exhaustion  with  the  device  referred  to  in  a  previous  sec- 
tion. All  examinations  were  made  at  the  ordinary  breathing 
level  unless  otherwise  stated.  The  computations  of  air-supply, 
or  of  ventilation  efficiency,  refer  then  to  the  air  dilution  in  this 
breatliing-zone,  and  to  the  main  compartment  of  the  car. 
N.vruR  \L   ventil.^tion. 

The  most  ordinary  condition  for  the  natural  ventilation  of 
cars  in  cool  weatlier  is  to  have  the  doors  and  windows  close<l 
and  a  certain  proprrtion  of  the  small  windows  at  the  top  of  the 
car  open.  These  small  windows  are  herein  referred  to  as 
"decks''  or  "deck  sash,"  in  order  to  avoid  confusion  of  the 
term  "window,"  which  will  always  refer  to  those  along  the  sides 
of  the  car,  and  of  the  term  "ventilator,"  which  will  refer  to  the 
exhaust   ventilator   above   mentioned. 

From  153  observations  made  in  44  cars  under  these  conditions 
the  average  carbon  dioxid  was  7.19  per  10,000.  The  maximum 
is  13,  the  minimum  3.5.  The  average  number  of  passengers  for 
the  153  observations  is  15.05.  A  car  carrying  this  number  of 
people  would  require  28,300  cubic  feet  of  fresh  air  hourly  to 
maintain  the  carbcn  dioxid  ai"  7.19  parts  per  10,000.  In  other 
words,  there  would  necessarily  be  an  air  supply  of  1.880  cubic 
feet  per  person  hoi:r!y. 

Adding  to  the  open  decks  by  opening  one  or  both  end  doors 
to  the  vestibule  (the  outside  vestibule  doors  remaining  closed) 
would  be  expected  to  cause  a  greater  air-supply.  Such  is  the 
case,  as  was  shown  by  forty-tix  observations. 

The  maximum  carbon  dioxid  is  8.5  against  13,  while  64.35 
per  cent,  of  the  determinations  arc  below  6.  The  average  car- 
bon dioxid  being  5.40  per  10,000  and  the  average  number  of 
passengers  9.30.  there  would  be  required  40.700  cubic  feet  of 
air  hourly  to  meet  the  conditions.     It  sometimes  happens  that  an 
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end  door  is  open  and  practically   no  air  enters  through   it;  on 

the  otlier  hand,  ai;  enormous  volume  may  cnler ;  and  occa- 
sionally air  may  leave  the  bo(l>  "i  tlie  car  througli  such  an  open 
door.  These  are  facts  which  may  be  veril'ied  by  noting  the  di 
rection  and  force  of  the  air  currents  as  they  pass.  Air  does  not 
necessarily  sweep  through  cars  with  doors  open  tu  the  vesti- 
bules, though  on  the  average  the  air  supplieil  tu  the  breathing- 
zone  in  the  body  of  the  car  is  considerably  increased.  There 
seems  to  be  no  cor.stancy  as  to  which  door  acts  best  in  the  ca- 
pacity of  ventilator.  Sometimes  the  forward  and  sometimes 
the   rear   is   most   efficient. 

Oidy  twelve  observations  were  made  where  butli  doors  and 
all  of  the  deck  sasl.  were  closeil.  Whatever  amount  of  the  out- 
side air  emers  the  ear  under  these  conditions  must  find  its  way 
in  through  natural  crevices  and  is  driven  in  and  out  by  the 
pressure  of  the  wind  and  the  suction  effects  produced  by  the 
motion  of  the  train 

As  would  be  expected  und.-r  these  conditions,  the  average 
carbon  dio.xid  is  greater  tli:m  ^n  either  of  the  preceding  groups 
and  the  computed  air-supply  '  .  smaller.  The  maximum  carbon 
diuxid  has  advanced  to  15,  whi'.e  the  average  is  8.33.  Eight  and 
three-tenths  per  cent,  are  above  12  and  Si-i  per  cent,  are  above 
8,  while  only  166  per  cent,  are  lielow  6.  With  the  average  of 
8.33  parts  of  carbon  dioxid  per  10,000  and  13.33  passengers 
18,500  cubic  feet  of  air  per  hour  would  be  required. 

There  were  only  two  observations  made  when  all  the  decks 
were  closed  and  one  end  door  to  the  vestibule  was  open — the 
rear  door  in  each  instance.  The  number  of  passengers  aver- 
aged 0.5  and  the  carbon  dioxid  averaged  5.75,  which  would  in- 
dicate a  ventilation  efficiency  equivalent  to  32,500  cubic  feet 
of  air  per  hour.  The  number  of  observations  is  too  small  to 
have  any  considerable  value. 

The  comparative  efficiency  of  natural  ventilation  in  the  four 
groups  of  conditions  stands  :  18,500  cubic  feet  of  air  hourly  for 
the  fully  closed  car;  28.300  when  from  one-fourth  to  all  the 
decks  are  open ;  32,500  when  decks  are  closed  and  one  door 
open :  and  40,700  where  end  doors  are  open  in  addition  to  open 
decks.  It  is,  of  course,  possible  that  a  larger  number  of  ob- 
servations would  materially  change  these  figures,  but  it  is  not 
probable  that  their  relation  to  each  other  would  be  greatly 
altered. 

VENTIL.\TI0N    BY    EXH.\UST    \'ENTIL.\T0FS. 

It  has  been  stated  that  one  ventilator  of  the  type  described  is 
fitted  above  each  alternate  section  of  sleeping-cars  and  that  each 
ventilator  will  remove  an  average  of  15,000  cubic  feet  of  air 
per  hour  at  a  forty-mile  train  speed.  No  special  intakes  are 
provided  for  this  air.  It  goes  out;  it  must  come  in.  But  it 
might  come  in  at  such  places  and  take  such  courses  as  to  play 
no  part  in  aerating  the  breathing-zone  of  the  car — might  be 
short-circuited,  so  to  speak.  The  results  of  the  carbon  dioxid 
determinations  of  air  at  the  breathing  level  shows  that  to  a 
certain  extent  this  must  happen,  since  the  air  supplied  to  the 
breathing-zone,  as  computed  from  carbon  dioxid  determinations, 
is  considerably  less  than  the  amount  which  leaves  through  the 
ventilators,  as  determined  by  actual  measurement.  But  in  spite 
of  this  the  air-supply  is  much  increased  and  is  better  regulated 
than  in  cars  not  so  equipped. 

Two  hundred  and  ninety-four  determinations  in  67  cars  which 
were  fitted  with  these  ventilators  and  in  which  all  doors  and 
windows  were  closed  were  recorded. 

As  in  the  case  of  natural  ventilation,  there  is  here  also  a  con- 
siderable variation  in  the  computed  air-supplies,  though  the  ten- 
dency is  to  much  more  pronounced  uniformity.  The  maximum 
carbon  dioxid  is  10  parts  per  10.000  of  air,  the  minimum  4.5 
parts.  The  average  carbon  dioxid  is  6.20  per  10,000  and  the 
average  number  of  passengers  14.88.  There  would  be  required 
40,600  cubic  feet  of  air  hourly  to  satisfy  these  conditions.  Of 
the  294  determinations  of  carbon  dioxid  only  4.4  per  cent,  are 
over  8  per  to,oco  while  46.9  per  cent,  are  below  6  and  95.6  per 
cent,  are  as  low  as  8.  Hence  the  ventilation  efficiency  is  equiva- 
lent to  at  least  1,500  cubic  feet  per  person  hourly  95.6  per  cent, 
of  tlie  time  and  is  3.000  cubic  feet  or  more  46.9  per  cent,  of  the 
time,  udiile  it  is  never  less  than  i.ooo  cubic  feet. 

It  will  be  noticed  that  the  averages  of  the  totals  in  this  table 
represent  essentially  the  same  average  ventilation  as  for  those 
where  to  a  proportion  of  open  decks  is  added  an  open  door. 
Probably  its  proper  comparison  would  be  made  with  the  con- 
ditions of  the  first  tests  noted,  wdien  it  is  seen  that  there  is  a 
distinct  advantage  in  favor  of  the  cars  equipped  with  exhaust 
ventilators  over  those  ventilated  bv  the  decks,  and  tliat  this  ad- 
vantage represents  an  average  addition  in  the  air-supply  to  the 
breathing-level  of  about   I2,coo  cubic   feet  of  air  per  hour. 

Forty-eight  observations  in  twelve  cars  equipped  with  venti- 
lators and  having  one  or  botli  doors  open  to  the  vestibules  were 
recorded. 

With  an  average  of  14.48  passengers  the  carbon  dioxid  varies 
from  3.5  to  9,  and  averages  5.50.  It  is  over  8  but  once  and  is  29 
times  under  6  (60.4  per  cent.).  While  the  totals  and  average 
carbon  dioxid  are  very  close  tc  those  where  natural  ventilation 
is  carried  on  through  open  decks  and  doors,  the  number  of 
passengers    is    greater    and    the    equivalent    air-supply    is    57.900 


cubic  feet  per  hour  against  40,700,  showing  again  a  distinct  ad- 
vantage  in   favor  of  the  cars  equipped  witli  exhaust   ventilators 

For  the  cars  dei)ending  npoi;  natural  ventilation  the  general 
averages  of  passenger  and  caibon  dioxid  for  all  observations 
are  13.70  and  6.88.  respectively,  and  the  equivalent  hourly  air- 
supply  28,500  cubic  levl.  .Averaging  all  observations  in  cars 
when   there   were-  - 

Less  than  10  passcngt-rs:  7.48  and  5.91,  respectively;  etiuivalcnt  air-supply 
1=23,500  cu.   ft.  per  hour. 

Between  1(1  aiul  15  passengers:  13.29  and  (!.02,  respectively;  equivalent 
air-suppply  =  30.500  cuauft.    per  hour. 

Between  l.j  and  20  jtassengers:  17.57  and  7.38,  respectively;  equivalent 
air-supply  =:  31,200  cu.   ft.   per  hour. 

More  than  20  passengers:  23.18  and  8.»5,  respectively;  equivalent  air- 
supply  --  28.700   cu.    ft.    per    hour. 

For  cars  equipped  with  exhaust  ventilators  the  general  aver- 
ages of  passengers  and  carbon  dioxid  for  all  observations  are 
14.82  and  6.11,  respectively,  and  the  ecpiivalent  hourly  air-supply 
42,100  cubic  feet.  .\veraging  all  observations  in  these  cars 
when  there  were — 

Less  than  10  passengers:  9.10  and  5.58,  respectively;  equivalent  air- 
supply  r:^  34,000  cu.    ft.    per   hour. 

lietween  10  and  15  passengers:  13.51  and  5.95,  respectively;  equivalent 
air-supply  =  41,1)00  cu.   ft.   per  hour. 

Between  15  and  20  passengers:  17.ll.'i  and  0.40,  respectively;  equivalent 
ail-supply  =  43,000  cu.   ft.   per  hour. 

More  than  20  passengers:  23.24  and  7.24  lespectively;  equivalent  air- 
supply  =  43,000  cu.   ft.  per  hour. 

THE    BERTH. 

When  t;d<ing  samples  of  air  from  the  berdis  in  the  manner 
already  described,  it  was  the  rule  to  take,  as  nearly  simultane- 
ously as  possible,  an  average  sample  from  the  aisle  for  com- 
parison. .Samples  from  each  place  were  generally  repeated  at 
fifteen-minute  intervals,  until  twenty  or  more  had  been  collected 
in  the  car.  Two  lower  l)erths  on  each  side  of  the  car  were  gen- 
erally selected,  availability  determining  the  choice,  and  one  or 
two  uppers  when  possible. 

In  testing  sleeping-cars  not  fitted  with  exhaust  ventilators, 
the  average  carbo:i  dioxid  for  all  berths  is  8.32  and  the  aver- 
age ventilation  is  equivalent  to  1,389  cubic  feet  of  air  per  hour 
per  berth.  The  lowest  average  carbon  dioxid  for  the  berths  of 
any  ca:  is  6.41,  th;  highest  is  0.78;  inversely,  the  largest  equiva- 
lent air-supply  is  2,473  cubic  feet  per  hour,  and  the  smallest  is 
1,038  cubic  feet  per  hour.  Of  the  321  determinations  of  carbon 
dioxid  1.2  per  cent,  are  above  12  per  10,000;  11.2  per  cent,  are 
above  10;  44.5  per  cent,  are  above  8;  only  2.5  per  cent,  are  be- 
low 6,  and  55.5  per  cent,  are  3  or  under.  Hence,  55.5  per  cent, 
of  the  determinatioiis  indicate  that  at  the  moment  the  samples 
were  taken  the  air  of  the  berth  was  diluted  with  fresh  air  to 
an  extent  that  would  necessitate  ventilation  of  that  berth  with 
1,500  or  more  cubic  feet  of  air  hourly;  it  was  less  than  1,500 
feet  per  hour  in  45.5  per  cent,  less  than  1,000  cubic  feet  in  11.2 
per  cent.,  and  less  than  750  cubic  feet  in  only  1.2  per  cent,  of  the 
examinations. 

If  a  considerable  number  of  the  upper  berths  are  occupied  the 
car  is  necessarily  well  filled.  The  higher  number  of  passengers 
would  logically  account  for  a  higher  carbon  dioxid  in  the  body 
of  the  car  (average  20.51  passengers  and  8.37  carbon  dioxid 
against  16.41  passengers  and  7.32  carbon  dioxid  in  the  table  for 
lower  berths).  With  open  decks  it  would  be  expected  to  find 
better  ventilation  in  the  upper  part  of  the  car.  On  the  other 
hand,  when  the  decks  are  closed  the  opposite  may  be  the  case. 

Of  the  41  determinations  of  carbon  dioxid  g.8  per  cent,  are 
above  12;  19.5  per  cent,  above  10;  61  per  cent,  above  8;  2.4  be- 
low 6 ;  and  only  39  per  cent,  are  8  or  under.  These  figures  in- 
dicate that  the  ventilation  of  these  berths  was  equivalent  to 
1,500  cubic  feet  or  more  of  air  hourly  in  39  per  cent.,  less  than 
1,500  cubic  feet  hourly  in  61  per  cent.,  less  than  i.ooo  cubic  feet 
in  19.5  per  cent.,  and  less  than  750  cubic  feet  in  9.8  per  cent., 
while  "the  average  ventilation  is  equivalent  to  1.161  cubic  feet 
per  berth  per  hour. 

Of  39  times  that  the  comparison  can  be  made  the  air  of  the 
berths  contains  less  carbon  d'oxid  than  the  aisle  at  the  same 
time  in  17.9  per  cent.:  it  contains  more  in  61.5  per  cent.,  and 
they  are  equal  in  20.5  per  cent. 

Comparison  of  Lo'^ver  and  Upper  Berths  in  Same  Car.— I  am 
able  to  compare  the  carbon  dioxid,  consequently  the  ventilation, 
of  the  lower  and  the  upper  berths  in  five  cars. 

In  two  cars  there  is  less  carbon  dioxid  in  the  air  of  the  lower 
berths  than  in  the  uppers ;  consequently,  the  ventilation  of  these 
lowers  is  better  than  that  of  the  uppers.  In  the  remaining  three 
cars  the  carbon  dicxid  is  lower  in  the  uppers;  consequently,  the 
ventilation  of  the  upper  berths  is  more  efficient  than  for  the 
lower  berths  in  the  same  cars.  There  w'as  a  total  of  91 
determinations  for  the  lower  berths  of  these  cars,  against 
34  for  the  upper  berths.  The  average  of  these  totals  gives 
slight'y  less  carlion  dioxid  for  the  lowers  than  for  the 
uppers :  consequenth'.  there  was  a  slightly  better  average  ven- 
tilation of  the  lowers  under  the  conditions  represented  than  of 
the  uppers. 

Simultaneous  determinations  were  made  for  the  lower  and 
upper  berth  of  the  same  section  thirty-four  times  in  these  cars. 
The  upper  had  more  carbon  dioxid  than  the  lower  20  times 
(58.8   per   cent.)    less  8   times    (2^.^   per   cent),   and   they   were 
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equal  6  times  (17.7  per  cent.J.  The  relative  ventilation  is,  of 
course,  inversely  as  the  carbon  dioxid. 

Six  hundred  and  ninety  carbon  dioxid  determinations  of  the 
air  of  lower  berths  and  53  of  the  air  of  upper  berths  in  cars 
equipped  with  exhaust  ventilators  showed  that  in  all  but  three 
of  the  forty-two  cars  (17,  31  and  37)  the  average  carbon  dioxid 
of  the  lower  berths  is  higher  than  the  average  for  the  aisle. 
The  average  difference  for  all  observations  is  0.63  parts  per 
10,000  of  air.  The  highest  fur  the  aisle  is  10.  the  lowest  4.5 ; 
for  the  berths  the  highest  is  13.5  and  the  lowest  4.5.  In  20.4 
per  cent,  of  the  berths  the  carbon  dioxid  is  lower  than  the  aisle 
at  the  same  time ;  in  63.8  per  cent,  it  is  higher  than  the  aisle, 
and  in  15.8  per  cent,  they  are  equal. 

The  average  carbon  dioxid  per  berth  is  6.96  per  10,000 :  the 
average  ventilation  is  equivalent  to  2,027  cubic  feet  per  hour. 
The  lowest  average  carbon  dioxid  for  the  berths  of  any  car  is 
5.38.  the  highest  is  9.34;  the  largest  equivalent  air-supply  is 
4,348  cubic  feet  per  hour,  and  the  smallest  1,123  cubic  feet  per 
hour.  Of  the  690  determinations  of  carbon  dioxid  only  one. 
0.14  per   cent,   is  above    12    parts   per   10,000;    3.3   per   cent,   are 


the  air  simultaneously  from  ihe  two  on  the  same  train.  The 
results  are  shown  in  Chart  I.  It  will  be  noticed  that  the  aver- 
ages lie  a  considerable  distance  apart  and  represent  a  greater 
air-supply  to  the  cars  with  exhaust  ventilators  in  both  instances. 

THE    ENTRANCE    .^Nl)    DISTRIBUTION    OF    AIR. 

It  has  been  shown  that  an  average  of  over  40,000  cubic  feet 
of  air  per  hour  enters  the  breathing-zone  of  sleeping-cars 
equipped  with  the  type  of  exhaust  ventilator  herein  considered. 
It  has  been  further  shown  th;;t  approximately  twice  this  much 
air  leaves  from  the  upper  portion  of  the  car  through  the  six 
or  eight  ventilators  used.  In  the  absence  of  specific  intakes  it 
is  difficult  to  determine  exactly  in  what  manner  this  air  finds 
an  entrance. 

Sleeping-cars  are  snugly  built :  the  crevices  are  small ;  but 
no  crevice  is  too  small  to  admit  air,  provided  a  little  pressure 
is  behind  it.  A  row  of  windows  covers  each  side  of  the  car, 
another  row  of  small  ones  extends  along  each  side  at  the  deck 
level,  and  each  end  has  a  door.  There  is  a  sum  total  of  ap- 
proximately 500  lineal  feet  of  crevices  at  their  edges.  If  they 
average  one-fiftieth   of   an   in:h   in    width   and   admitted   air   at 


above  10;  21.7  per  cent,  are  above  8:  24.5  per  cent,  are  below  6, 
and  7S.3  per  cent.  ?re  8  or  under.  Consequently  the  ventilation 
is  equivalent  to  more  than  3,000  cubic  feet  of  air  per  berth 
hourly  in  24.5  per  cent,  of  the  berths  examined;  it  is  1,500  or 
more  m  78.3  per  cent.,  and  less  than  1,500  cubic  feet  in  21.7  per 
cent.;  it  is  less  than  1,000  cubic  feet  per  hour  in  3.3  per  cent, 
and  less  than  750  cubic  feet  but  once  in  6go  determinations.  In 
this  case  631  cubic  feet  is  indicated. 

Of  the  53  determinations  of  carbon  dioxid  in  upper  berths 
the  highest  is  10.5,  the  lowest  4.5.  There  is  but  one  over  10 
(2  per  cent.)  ;  17  per  cent,  are  over  8;  32  per  cent,  are  below 
6,  and  83  per  cent,  are  8  or  under.  The  ventilation  is  there- 
fore equivalent  to  more  than  3,000  cubic  feet  per  hour  in  3.2 
per  cent.;  it  is  1,500  cubic  feet  or  more  in  83  per  cent.;  1,000 
cubic  feet  or  more  in  98  per  cent.,  and  less  than  1,000  in  2  per 
cent.,  while  the  average  ventilation  is  equivalent  to  2.222  cubic 
feet  per  hour.  The  berth  is  iiigher  than  the  aisle  at  the  same 
time  in  94.3  per  cent,  and  lower  in  5.7  per  cent. 

It  seems  clear  that  the  average  ventilation  of  the  lower  berth 
in  this  type  of  car  is  on  th?  average  slightly  better  than  the 
upper,  but  the  difference  is  so  small  as  to  be  of  no  practical 
consequence. 

In  .1  general  way  it  is  found  that  the  average  of  the  berths 
and  of  the  aisle  follow  each  other  consistently.  Both  vary  from 
time  to  time  in  a  way  that  can  be  only  theoretically  explained, 
and   an   individual  berth   may   show  great   irregularity. 

If  we  bring  into  comparison  the  conditions  of  the  two  classes 
of  cars,  those  without  and  those  with  the  exhaust  ventilators,  a 
decided  advantage  is  seen  to  lie  with  the  latter  in  the  study  of 
berth  conditions,  as  was  before  noted  in  the  study  of  air  from 
the  car  body.  It  was  possible  in  only  two  instances  to  make 
direct  observations  of  the  comparative  ventilation  in  these  two 
classes  of  cars  under  identical  conditions  by  taking  samples  of 


half  the  rate  of  the  train  speed,  the  40,000  cubic  feet  would  be 
more  than  accounted  for.  Some  of  these  crevices  are  much 
larger  than  one-fiftieth  of  an  inch,  some  are  probably  smaller. 
It  is  not  unusual  to  find  air  ei:tering  certain  areas  of  open  win- 
dows at  a  rate  equal  to  one-half  the  train  speed,  or  even  more. 
The  crevices  may  act  in  the  same  way ;  the  passage  of  air 
through  such  invisible  openings  is  a  much  more  important  means 
of  ventilation  than  might  be  'nought.  Pettenkofer  showed  that 
when  all  visible  chinks  were  closed  in  a  room  the  rate  of  ven- 
tilation was  decreased  only  28  per  cent,  as  compared  with  the 
rate  when  the  doors  were  closed  in  the  ordinary  way.  Putnam 
showed  that  air  entered  a  room  through  a  register  almost  as 
rapidly  when  every  means  was  taken  to  make  it  air-tight  as 
when  the  doors  stood  open.  There  is  no  difficulty  with  the 
draught  of  an  open  fireplace  when  the  room  is  closed,  though 
each  pound  of  coal  consumed  causes  some  2,600  cubic  feet  of 
air  to  pass  up  the  flue. 

Samples  of  air  w-ere  taken  simultaneously  from  various  loca- 
tions in  sleeping-cars  with  exhaust  ventilators  and  the  carbon 
dio.xid  determined,  in  an  attempt  to  find  where  the  contamina- 
tion is  greatest.  Sc  long  as  the  samples  are  taken  well  within 
the  body  of  the  car  they  show  nearly  uniform  results  for  dif- 
ferent levels  and  different  loc.itions;  hence  the  general  mixing 
of  the  air  must  be  good.  The  carbon  dioxid  is,  on  the  aver- 
age, a  little  lower  close  to  the  floor  than  higher  up.  This  is 
consistent  with  the  upward  trend  of  the  flow  to  the  ventilator 
exits.  There  is  essentially  no  difference  between  the  breathing- 
zone  and  the  bell-cord  level.  There  is  a  slight  difference  be- 
tween samples  taken  at  the  breathing-level  and  near  the  ven- 
tilator exits,  the  latter  being  \j\ver ;  but  the  difference  is  not  so 
great  as  would  be  indicated  by  the  dift'erence  in  the  dilution  of 
the  lower  air  and  the  amount  leaving  the  car  through  these 
exits. 

The  one  way  in  which  strikingly  different  comparative  results 
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are  brought  out  is  by  coUccimg  samples  from  uitliin  a  few 
inches  of  the  tops  or  bottoms  of  the  windows  and  from  the 
body  of  the  car.  Thirty-three  such  comparisons  were  made. 
Twenty-three  times  the  air  taken  frdm  near  tlie  window  crevices 
in  this  way  showed  no  increase  in  carbon  dio.xid  over  the  nor- 
mal, while  the  interior  had  from  5  to  8  parts  of  carbon  dio.\id 
per  10,000.  In  these  twenty-three  instances  it  seems  clear  that 
fresh  air  was  entering  here  at  a  sufficient  rate  to  drive  back  all 
contaminated  air  for  a  distance  of  several  inches.  It  is  often 
possible  to  feel  a  draught  on  the  hand  placed  near  to  such  a 
crevice,  especially  if  the  outside  air  is  cold.  Now  the  least  per- 
ceptible draught  is  about  two  miles  per  hour.  If  air  is  moving 
at  this  rate  in  the  several  inches  lying  inside  a  crevice  it  must 
be  passing  through  the  crevice  itself  at  a  much  higher  speed. 
Seven  times  the  carbon  dioxid  by  the  windows  was  4.5,  when 
the  car  body  showed  5  to  7.  Twice  it  was  S,  when  the  car  body 
was  5.5  and  7.  Once  it  was  6  when  the  car  body  was  8.  In 
none  of  the  thirty-three  was  't  equal  in  contamination  to  the 
general  air  of  the  car. 

Samples  were  taken  from  tlie  inner  ends  of  the  passageways 
which  lead  to  the  end  doors  twenty-eight  times.  Seven  times 
this  air  showed  no  contamination  ;  the  car  body  showed  5  to  8 
parts  carbon  dioxid  per  10,000,  The  other  samples  showed  4.5 
to  8.  Six  times  the  air  from  tlie  passage  was  higher  than  the 
average  from  the  car.  In  one  car  four  successive  observations 
from  the  rear  passageway  showed  no  contamination,  while  the 
forward  passageway  always  showed  a  contamination  equal  to 
or  greater  than  the  average  for  the  body.  It  seems  clear  in 
this  case  that  there  was  a  conlmuous  flow  of  air  from  the  rear 
door  inward — and  probably  an  outward  flow  from  the  forward 
end  of  the  car.     Both  doors  were  closed. 

Even  under  the  older  applied  principles  of  ventilation,  the 
air-supply  of  sleeping-cars,  as  determined  in  this  study,  is  ample 


in  summer,  or  to  dry  it  when  excessively  humid.  Fan  motors 
and  open  windows  are  the  available  means  by  which  the  difficul- 
ties arising  in  Iiot  weather  may  be  most  readily  overcome.  Carry 
away  the  body  heal  as  rapidly  as  possible  by  a  strong  current 
of  air.  Though  the  avoidance  of  overheating  in  winter  would 
seem  to  be  an  easy  thing,  its  accurate  control  to  meet  the  rap- 
idly changing  conditions  under  which  cars  may  be  operated  is 
a  matter  of  great  difficulty.  Experience  has  shown  that  it  is 
necessary  to  have  ir,  sleeping-cars  at  least  twice  as  much  radiat- 
ing surface  as  is  demanded  in  common  practice  for  heating  the 
same  space  in  houi-es;  this  in  order  to  warm  the  large  volume 
of  air  received  and  discharged  so  that  it  will  maintain  comfort 
to  inactive  passengers.  To  decrease  this  surface  would  be  to 
fail  to  maintain  a  sufficiently  high  temperature  on  occasion.  A 
system  is  needed  capable  of  being  quickly  and  effectively  con- 
trolled to  meet  rapidly  changing  conditions.  Such  a  system  is 
i>ow  being  experimented  witli  in  w-hich  there  are  multiple  units 
of  radiating  surface,  each  with  a  separate  control.  The  results 
so  far  indicate  that  from  this  a  more  unifonnly  comfortable 
condition    can   he   maintained. 


NOVEL  NARROW  GAUGE  LOCOMOTIVE  FOR  AN 
INDIAN  MOUNTAIN  RAILWAY 


One  of  the  most  interesting  locomotives  to  be  constructed  m 
recent  years  has  just  been  turned  out  of  the  shop  of  Boyer,  Pea- 
cock and  Company,  Limited,  Manchester,  England,  for  service 
on  the  Darjeeling  Himalayan  Railway  of  India,  where  the  con- 
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under  nearly  all  conditions.  The  average  carbon  dioxid  in  the 
air  of  running  cars  falls  well  within  the  limits  of  contamina- 
tion permitted  by  the  earlier  investigators,  and  it  is  relatively 
rare  that  the  individual  observations  show  more  than  10  parts 
in  10,000.  In  the  light  of  the  newer  conceptions,  which  have 
as  yet  been  applied  in  practice  only  to  a  very  limited  extent, 
this  air-supply  is  ample  under  all  conditions  observed.  No  dan- 
ger to  health  is  to  be  appre.'iended  under  the  conditions  ordi- 
narily obtaining  even  in  still  cars.  They  are  occupied  only  for 
short  periods  as  a  rule  and  are  not  uncomfortable  if  kept  cool. 
It  would  seem  that  the  results  obtained  by  the  type  of  exhaust 
ventilator  investigated  in  this  study,  which  is  now  a  part  of  the 
standard  equipment  of  Pullman  cars,  are  entirely  adequate  to 
meet  the  demands  of  hygiene,  and  that  those  difficulties  and 
discomforts  which  do  sometimes  arise  are  due  to  other  causes 
than  lack  of  a  sufKicient  amount  of  fresh  air  or  to  excessive 
vitiation.  It  is  extremely  unlikely  that  increasing  the  air-sup- 
ply, which  now  amc-unts  to  from  six  to  ten  or  more  times  the 
cubic  content  of  the  car  each  hour,  and  must  maintain  consid- 
erable motion  of  the  atmosphere,  would  aid  in  any  other  way 
than  by  making  overheating  more  difficult  to  bring  about.  Over- 
heating is  the  paramount  evii.  It  is  the  thing  to  be  chiefly 
guarded  a.gainst  in  the  attempt  to  maintain  comfort  and  good 
hygiene.     It  is  not  feasible  to  cool  the  naturally  overheated  air 


ditions  call  forth  requirements  of  a  particularly  exacting  charac- 
ter, in  fact  without  a  parallel  in  the  instance  of  smooth  rail 
operation. 

This  is  a  narrow  gauge  line,  51  miles  long,  which  was  begun 
in  1879  and  completed  in  1881.  Starting  from  Siliguri,  398  feet 
above  the  mean  sea  level,  the  line  rises  to  a  height  of  7,407  feet 
at  Ghoom  Station,  47  miles  away,  and  then  descends  to  Dar- 
jeeling, four  miles  further,  the  terminus  itself  being  6,812  feet 
above  sea  level.  The  construction  of  this  line,  although  only  two 
feet  gauge,  presented,  as  may  be  imagined,  serious  difficulties, 
the  steep  ascent  necessitating  frequent  loops  or  spirals  and  re- 
verses, one  of  these  latter  having  gradients  of  i  in.  28  ft.  The 
average  ascent  for  the  forty  miles  between  Sookna  and  Ghoom 
is  170  feet  per  mile.  For  the  first  seven  miles  to  Sookna  Sta- 
tion the  gradient  is  a  gentle  one,  but  from  this  point  to  the 
summit  at  Ghoom  the  average  grades  in  the  sections  vary  from 
I  in  29  to  I  in  ^y,  and  there  are  many  cases  of  curves  of  70 
ft.  radius. 

It  was  specified  that  the  "Garratt"  locomotive  so-called,  should 
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be  able  to  negotiate  reverse  curves  of  60  feet  radius  with  a  the  boiler  barrel,  and  the  third  combined  with  the  fuel  bunker 
length  to  tangent  between  the  curves  of  20  feet  onlj'.  Of  this  is  fixed  on  the  truck  at  the  firebox  end.  All  these  tanks  are 
20  feet  tangent  only  6  feet  are  level,  as  at  7  feet  from  each  end  connected  by  means  of  suitable  piping,  and  are  filled  through 
the  angle  begins  which  raises  the  tangent  to  the  super-elevation  the  hllholes  seen  in  the  photograph  at  cither  end  of  the  engine, 
of  2V2  inches  on  the  outer  rail  of  the  curves.  A  trial  line  ful-  An  interesting  feature  is  the  design  of  the  truck  centers, 
filling  these  conditions  was  laid  down  in  the  ample  extension  There  is  a  flat  surface  at  the  firebox  and  as  well  two  side  bear- 
grounds  of  the  builder's  works.  The  illustration  of  this  new  ing  surfaces.  .\t  the  smokebox  end  the  swivelling  surface  is 
duplex  locomotive,  which  briefly  described  may  be  said  to  con-  dished,  and  there  are  no  side  bearing  surfaces.  The  effect  is, 
sist  of  three  main  parts,  viz.,  the  boiler  and  frame  and  two  motor  therefore,  to  give  to  the  boiler-carrying  frame  a  three  point 
bogies  shows  clearly  the  characteristic  disposition  of  the  com-  suspension,  which  gives  the  whole  machine  a  remarkable  capac- 
ponent  parts  of  the  locomotive.  ity  for  adjusting  itself  to  the  several  curves  and  super-elevation 

The    general    arrangement    is    that   of    tlie    duplex    truck,    but  of  the  rails, 

beyond  this  it   has   little   in   common   with   other   known   types.  xhe  boiler  barrel  is  3  ft.  loH  in.  outside,  and  -  ft.  long,  and 

Instead   of    the   boiler   being   placed    above    the   wheels    as   has  ,he  firebox  shell,  which  is  of  the  Belpaire  form,  is  4  ft.  8  ins. 

hitherto   been   the   practice,   it   is   carried   upon   a  girder   frame  long  and  4  ft.  9^/2  ins.  wide,  with  internal  firebox  of  copper.     It 

which  is  pivoted  and   supported  at  its  extreme  ends  on  trucks,  „ill  be  observed  that  the  provision  of  a  boiler  of  large  capacity 

each  of  which  may  be  likened  to  a  locomotive  without  a  boiler.  ^-jd,  ^^-ij^  a„j  (jg^p  firebox  has  presented  no  difliculty  even  with 

These    steam    trucks    with    their    water    tanks    and    coal    bunker  jq  ^.^all  a  gauge  as  2  ft.     The  boiler  is  placed  in  a  plate  fram- 

together  constitute  the  greater  part  of  the  w  eight  of  the  loco-  j^g   gnj  jg  fixed  at  the  smokebox  end ;  allowance  for  expansion 

moiivo  and  give  stability  to  the  runnmg;  furthermore,  the  center  jg.   as   usual,   provided   at   the    firebox   end.     Drummond   duplex 

line   of   the   boiler  portion   connecting   the   two   trucks    forms   a  safety   valves   loaded   to    160    lbs.   pressure   are   carried    on    the 

chord  of  the  curve  on  which  the  engine  may  be  travelling,  and  dome,  and  two  of  Gresham  &  Craven's  No.  8  injectors  are  pro- 

the  sharper  the  curve  the  greater  will  be  the  projection  of  the  yided.     The   frame  is  built  up  of  plates,  angles,  etc..  the   main 

boiler  weight  towards  the  center  of  the  curve.  longitudinals  being  -H  inches  in  thickness.     The  throttle  valves 

Comparing   the    "Garratf    type   with    other    forms    of    articu-  are    provided   in    the   dome,   with    independent    rods    and    levers 

lated  locomotives,  it  will  be  seen  that  the  most  vital  and  novel  arranged   to  work   together   or   disconnect  one    from   the   other. 

element  is  contained  in  the   fact  that  the  boiler  lies  completely  One  goes  to  the  smokebox  in  the  ordinary  way,  and  one  to  the 

between   the  two   main   connecting   points   of   the   boiler    frame,  rear  is  brought  out  through  the  back  of  the  firebox  and  under- 

without  the  boiler  frame  materially  overhanging  the  connecting  „eath   the   footplate   to   the   truck   center.     Connection   with   the 

points.     In  all  other  articulated  type?  the  frame  is  superimposed  steam  pipes  to  the  cylinders  is  made  through  ball  joints  on  the 

upon    the    trucks    and    extends    over    the    whole    or    nearly    the  center  line  of  the  truck  pivot  into  a  pair  leading  to  the  exhaust 

whole  length  of  the  machine.     The  first  consequence  of  the  Gar-  pipe   i„   the   stack,   to   which   the   exhaust    from   the   front  truck 

ratt  form  of  construction  is  that  the  size  of  the  boiler  and  size  cylinders    is   also   connected   by    means    of   a    sliding   pipe   with 

of   wheels   and   tank   accommodation   need   never   be   considered  universal  joint      This  is  plainly  seen  in  the  sectional  view.     The 

in   relation  to  one  another,  merely  by  rea»3n  of  the  limitations  a^;le^    and    tires    were    supplied    by    Messrs.    Vickers,     Son    & 

hitherto  imposed,   for  is  there   are  no  wheels  under   the  boiler  Maxim.    Ltd.      The    couplings   are    of   the    standard    Darjeeling 

in  this  type  of  locomotive,  and  no   side  tanks  on   the  carrying  Himalayan  type,  and  fenders  are  provided  as  rail  guards.     Both 

frames,  the  boiler  is  unrestricted  as  regards  the  position  of  its  trucks  are  provided  with  the  vacuum  brakes,  and  there  is  also 

center  line  or  as  regards  its  diameter.     It  is  therefore  possible  a  hand  screw  brake  to  the  rear  truck.     The  principal  dimensions 

with  this  type  to  get  the  maximum  boiler  requirements  with   a  are  as  follows : 

relatively   short   boiler.     The   size  of   the  boiler   does   not   aftect       Cylinders,   outside    4 

the  size  of  the  wheels,  as  the  boiler  is  suspended  between   the       £>!;"<'^"-  diameter  and  stroke  11  in.  by  14  in. 

l-ailer    lengUl     7    ft. 

trucks  carrying  the  wheels  and  bunkers.  Boiier  diameter  outside   (at  front) 46jj  in. 

A  second  consequence  of  the  arrangement  is  that  there  is  no  '^^;,^:,,f:^,  •^'^2^'=^ .::::::::;;::::;:::::::::::::::;; :  :"^'i|.  Vl: 

part   of   the   boiler-carrying   frame    materially    overhanging    the       Heating  surface,  firebox   64  sq.  ft. 

^  ,,,,.,  ,  J  Heating    surface,    total     667  sq.  f(. 

truck  centers,   and   that   both   of   the   trucks  are   constructed  as       Grate    area     17.5  sq.  ft. 

tank   trucks   carrying   fuel   and   water   supply   tanks   as   integral  ??i'e^,^  J'^o^rpe/ib.- oVm^an-cifVci^V  V-VsuV;' in' cyiindW.-.'.; 

portions  of  themselves.     It  will  be  seen,  theiefore,  that  a  type       \\  heelhnse — centre  to  centre  of  trucks 17  ft.  3  in. 

.         .      ,         ,  ^     ,  .  ^-     ..      V   t_-i-.  J        Trrck  wheelbase    4   ft.   3  in, 

of  locomotive  is  hereby  created  possessing  pertect  pliability  and       Total  wheelbase   a4  ft.  6  in. 

stabilitv  combined  with   entire   freedom   from  the   usual   restric-       )l"-^^l   °"   *™"'  1^""=^ ????S  Ik*' 

\\  eight    on     rear    truck     31.660  lbs. 

tions    which    have    hitherto    governed    the    construction    of    the       Weight,  total    62.4S0  lbs. 

...         ,     ,  ,.  T-,        ,.        ,  J      •         J  ii_   *    ,1  Tank — Water    capacitv     850    gallons 

articulated    locomotive.      1  he    trucks    are   designed    so   that    the       Fuel  space  ....'. l  ton  of  coal 

weight  is  well  distributed  and  alterations  of  the  amount  of  fuel 

and  water  carried  affect  the  distribution  to  only  a  slight  extent.  ^^^^^I^^^^^^"!^!^^^ 

The  weight  of  fuel  and  water  bears  but  a  small  proportion  to 

the  weight   of  the   trucks   and  to   the  load  they  have  to  bear.  Enormous  Growth  of  R-\ilro.ad  E.\rxinc.s.— On  July   i.  igoi. 

and  the  chief  point  to  be  cared  for  is  the  correct  placing  of  the  "i^re   were   in   the   United    States   reporting  to   the   commission, 

truck  center  with  regard  to  the  center  of  gravity  of  the  truck.  I95,56i   miles  of  railway,  yielding  a  gross  operating  revenue  of 

In  the  case  of  the  engine  illustrated  the  figures  given   for  the  $1,572,960,868,   or   $8,043   per   mile.     The   net   operating    revenue 

weight  on  the  truck  will  show  how  well  the  total  engine  weight  amounted  to  $577,221. 171,  or  $2,951   per  mile.     On  July  I,  19TO, 

is  distributed  there   w-ere  238.411   miles  of  line,  with  $2,818,411,419  gros'j  in- 

T-       .        ^                  1.1       jr  .1      1             ..         11     .     »  J       u    u  come,  or  $11,822  per  mile.     The  net  operating  revenue  reached 

Turning  to   some  details  of  the   locomotive  illustrated,  which  .         »     .         f                           „  „     X                                           j 

•     .u      c    ^   ^     u     u   -1.    r       »u.           ••     1           -1            ■•       .11    u.:.  the    unparalleled    figure    of   $932,848,978.    or   3.013   per    operated 

IS   the    first   to   he   built    for   this   particular    railway,   it    will   be  .         '^  .                   "                ^^''  '.  ^  '="   '          f  ='             ,      . 

,            J   .1    ,.   •      ,.1                            ^        u    1-    1   .1          1    1        £   »u„  mile,  an  increase  of  ^o  per  cent,  m  net  per  mile  over  the  figures 

observed  that   m   the  arrangement   embodied   the  whole   of   the  ^    ^                           '^                                ° 

adhesion  weight  is  carried  by  the  coupled  wheels.     The  cylin-  °^  ''^"  >''=^''^  ^^°- 

ders  are   four  in  number  and  are    11   inches   in  diameter  by   14  ' 

inches  stroke.  They  are  placed  outside  the  frames  with  their  Steel  Production  in  1910. — The  production  of  all  kinds  of 
slide  valves  above,  and  are  worked  by  the  Walschaert  valve  steel  ingots  and  castings  in  the  United  States  in  1910.  accord- 
gear.  The  fraines  arc  placed  outside  the  wheels,  and  the  iournal  ing  to  the  .\merican  Iron  and  Steel  .\ssociation.  amounted  to 
boxes  and  springs  outside  the  frames.  Outside  cranks  are  pro-  26,094,919  tons,  against  23.955.021  tons  in  1909,  an  increase  of 
vided  with  counterbalance  extensions.  The  w-ater  tanks,  which  2.139,898  tons,  or  almost  9  per  cent.  The  output  in  1910  was 
.  have  a  total  capacity  of  850  gallons,  are  three  in  number,  one  the  largest  in  the  country's  history.  The  year  of  the  next  larg- 
being  placed  on  the  truck  at  the  smokebox  end,  one  underneath  est  outturn  was  1909. 
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ALUMINUM  PULLEYS  ON  PLANERS 


Anyone  acquainted  with  planers  is  familiar  with  tlic  tiy  whet-l 
action  of  tht  tight  pulley.  Especially  on  a  planer  with  a  high 
countershaft  speed,  this  is  a  very  serious  and  costly  feature,  and 
much  valuable  time  is  lost  by  the  over  run  of  the  table  at  each 
end  of  the  stroke,  to  overcome  wiiich  the  belts  must  be  tight- 
ened up  to  such  an  extent  that  they  very  soon  wear  out  the 
loose  pulleys.  Another  serious  feature  is  the  rapid  deteriora- 
tion of  the  belts.  .The  friction  and  its  resultant  heat,  caused 
by  the  belt  overcoming  the  momentum  of  the  tight  pulleys  at 
the  instant  of  reverse,  causes  rapid  wearing  of  the  belts  and 
very  soon  destroys  them. 

Experience  has  shown  that  the  substitution  of  an  aluminum 
pulley  for  the  cast  iron  in  the  case  of  a  36-in.  planer  where  the 
two  pulleys  weigh  .S5  and  105  lbs.  respectively,  completely  over- 
comes these  conditions.  By  applying  the  formula  for  momen- 
lum  it  is  found  that  the  aluminum  alloy  pulley  of  the  same 
dimensions,  and  running  at  the  same  velocity  as  the  cast  iron 
pulley,  will,  by  virtue  of  its  lower  specific  gravity,  develop  less 
momentum,  in  the  same  proportion  as  the  diflference  between 
the  specific  gravities  of  the  two  metals.  Therefore,  the  alumi- 
num under  the  same  running  conditions  will  develop  only  about 
one-third  of  the  momentum  that  a  cast  iron  pulley  will.  The 
advantages  of  this  are  readily  apparent.  The  belts  do  not  have 
such  a  tremendous  force  to  overcome,  and  will,  therefore,  "pick 
v.p"  more  quickly,  thus  effectually  eliminating  practically  all 
over-run  of  the  table. 

At  first  thought  it  may  seem  that  the  over-run  of  the  table 
is  more  largely  due  to  the  momentum  of  the  table  itself  than 
to  that  of  the  driving  pulley:  however,  the  contrary  is  the  truth. 
By  using  the  formula  for  calculating  the  momentum  of  the 
table  and  of  the  cast  iron  drivmg  pulley  on  an  ".\merican"  36 
in.  X  10  ft.  planer,  it  will  be  found  that  the  momentum  of  the 
pulley  is  over  56  times  that  of  the  table.  In  other  words,  if 
the  momentum  of  the  table  were  sufHcient  to  cause  an  over-run  of 
one  mch,  the  momentum  of  the  driving  pulley  would  cause  an 
over-run  of  approximately  56  inches.  Calculating  the  momen- 
tum of  the  table  and  aluminum  pulley  by  the  same  formula  as 
used  above,  it  will  be  found  that  the  momentum  of  the  pulley 
is  only  15  times  that  of  the  table. 

Recognizing  the  importance  of  these  features,  the  American 
Tool  Works  Company  of  Cincinnati  carried  out  a  long  series 
of  practical  tests  in  its  own  shop  which  fully  proved  the  prac- 
tical advantage  to  be  derived  and  this  company  now  announces 
that  all  of  its  larger-sized  planers,  36-in.  heavy  pattern  and  up, 
will  be  fitted  with  aluminum  alloy  pulleys.  This  new  pulley  is 
very  similar  in  construction  to  the  regular  cast  iron  pulley  for- 
merly furnished,  the  only  decided  diflference  being  the  design 
of  the  arms,  which  are  made  "S"  shape,  thus  permitting  suf- 
ficient elasticity  to  prevent  any  possible  breakage,  due  to  the 
arms   shrinking  awav   from   the   rim. 


M.  M.  &  M.  C.  B.  COMMITTEES 


It  has  been  announced  by  the  secretary  that  the  selection  of 
committees   for   the  ensuing  year   is  as   follows: 

M.    M.    STAXDIXG    COMMITTEES. 

Adi'sory  Technical:  G.  \V.  Wildin,  A.  W.  Gihbs,  W.  A.  Xei- 
tleton. 

Rczision  of  Standards:  T.  W.  Demarest,  J.  D.  Harris,  W.  E. 
Dunham. 

Mechanical  Stokers:  T.  Rumney,  E.  I).  Xelson,  C.  E.  Gos- 
sett,  J.  A.  Carney.  T.  O.  Sechrist.  S.  K.  Dickerson,  George 
Hodgins. 

M.     M.    SPEC1.\L    COMMITTEES. 

Sl'ecifi(^alioiii  for  Casl-stccI  Locomotive  Frames:  E.  D.  Bron- 
ner.  E.  W.  Pratt,  R.  K.  Reading,  O.  C.  Cromwell,  C.  B.  Young, 
C.   E    Fuller,  L.   R.   Pomeroy. 


Main  and  Side  Rods:  \\.  I-'.  Kiis.l.  II.  li.-rtklt,  (i.  Lanza, 
H.  R.   Hunt,  \V.  E.  Dunham. 

Consolidation:  D.  F.  Crawford.  II  II.  Vaughan,  G.  VV. 
Wildin. 

Sojcty  I'alfcs:  F.  .\I.  Gilbert.  James  Milliken,  W.  D.  Robb, 
Prof.  E.  C.  Schmidt,  W.  J.  Tollerton. 

Safety  Appliances:  H.  T.  Bentlcy,  M.  K.  Barnum,  C.  B. 
Voung. 

Design,  Construction  and  Maintenance  of  Locomotive  Boilers: 

D.  R.  MacBain.  C.   E.  Chambers,   T.  W.  Demarest,  F.  H.  Clark, 
R.   E    Smith,  E.   W.   Pratt,  J.  Snowden   Bell. 

Contour  of  Tires:  W.  C.  A.  Henry.  J.  A.  Pilcher,  O.  C.  Crom- 
well, H.  C.  Oviatt,  O.  M.  Foster.  G.  W.  Seidel. 

Steel  Tires:  L.  R.  Johnson,  J.  R.  Onderdonk,  C.  H.  Hogan, 
R.  L.  Ettcnger,  L.  H.  Turner. 

Flanye  Lubrication:  M.  H.  Haig,  T.  W.  Heintzlcman,  D.  J. 
Redding,  A.  Kearney,   W.   C.   Hayes. 

Minimum  Requirements  for  Headlights:  D.  F.  Crawford,  A. 
R.  Ayers,  C.  H.  Rae.  F.  H.  Scheffer,  J.  W.  Small,  F.  A.  Torrey. 

Standardization  of  Tinware:  A.  J.  Poolt.  M.  D.  Franey,  J. 
C.  Mengel. 

Maiu'tenance  of  Superheater  Locomotizes:  R.  D.  Smith,  W. 
H.  Bradley,  H.   H.  Vaughan,  Jas.  Chidley,  J.   B.  Kilpatrick. 

Arranijements:    H.  T.  Bentley. 

.M.    C.    B.    STANDING    COJIMITTEES. 

Arbitration:  J.  J.  Hennessey,  T.  W.  Demarest,  J.  S.  Lentz, 
W.  A.  Nettleton,   E.   D.  Bronner. 

Revision  of  Standards  and  Recommended  Practice:  R.  L. 
Kleinc,  W.  E.  Dunham.  T.  H.  Goodnow,  W.  H.  V.  Rosing,  C. 

E.  Fuller,  T.  M.  Ramsdell,  O.  C.  Cromwell. 

Train  Brake  and  Sic/nal  Equipment :  R.  B.  Kendig,  T.  L. 
Burton,   B.   P.  Flory.   E.   W.   Pratt,  B.  K.  Reading. 

Brake  Shoe  Ecjuipmenl :  Prof.  C.  H.  Benjamin,  C.  D.  Young, 
R.  B.  Kendig.  , 

Coupler  and  Draft  Equipment:  R.  X.  Durborow,  G.  W. 
Wildin,  F.  W.  Brazier,  J.  F.  DeVoy,  F.  H.  Stark,  H.  La  Rue, 
H.  L.  Trimyer. 

Rules  for  Loadiiuj  Materials:  A,  Kearney,  R.  E.  Smith,  C. 
H.  Osborn,  L.  H.  Turner,  W.  F.  Kiesel,  Jr. 

Car  Wheels:  William  Garstang,  W.  C.  A.  Henry,  A.  E.  Man- 
chester, R.  W.  Burnett,  R.  L.  Ettenger,  J.  A.  Pilcher,  O.  C. 
Cromwell. 

Safety  Appliarncs:  A.  Stewart,  A.  La  Mar,  C.  B.  Young,  H. 
Bartlett,  T.  M.  Ramsdell,  M.  K.  Barnum,  W.  O.  Thompson. 

.M.     C.     B.     SPECI.\L    COMMITTEES. 

Car  Trucks:  A.  S.  Vogt,  C.  A.  Seley.  J.  J.  Tatum,  F.  P. 
Pfaiiler,   R.   W.   Burnett,   N.   L.   Friese,   G.   A.    Hancock. 

Prices  for  Labor  and  Material:  ¥.  H.  Clark,  G.  E.  Carson, 
C.  F.  Thiele,  Ira  Everett,  B.  Julien.  S.  T.  Park,  H.  E.  Pass- 
more. 

Springs  for  Freight  Car  Trucks:  F.  M.  Gilbert,  W.  F.  Kiesel, 
Jr.,  W.   E.   Sharp,  T.   A.   Lawes,  J.  R.   Onderdonk. 

Consolidation:    F.  H.  Clark.  W.  .\.  Xettleton,  C.  A.  Schroyer. 

Train  Lighting  and  Equipment :  T.  R.  Cook,  C.  A.  Brandt, 
Ward  Barnum,  J.  H.  Davis,  E.  A.  Benson,  D.  J.  Cartvvright,  E. 
W.  Jansen. 

Ttain  Pipe  and  Connections  for  Steam  Heat:  I.  S.  Downing, 
C.  A.   Schroyer.  W.  C.   .\rp,  T.  H.  Russum,  J.  J.   Ewing. 

A'ominations:  J.  F.  Deems,  A.  W.  Gibbs,  C.  A.  Seley,  W.  H. 
Lewis,  J.  F.   Walsh. 

Arrangements:    A.   Stewart. 

Tank  Cars:  A.  W.  Gibbs,  C.  M.  Bloxham,  J.  W.  Fogg,  S.  K. 
Dickerson,  C.   E.   Chambers,   E.  J.   Searles,   T.   Rumney. 

Specifications  for  Tests  of  Steel  Truck  Sides  and  Bolsters 
for  Cars  of  80,000,  100,000,  150,000  Pounds  Capaeity:  Prof.  E. 
C.  Schmidt,  J.   S.   Sheafe,  C.  D.  Young. 

Capaeity  Marking  of  Cars:  C.  E.  Fuller.  J.  F.  Deems,  M. 
K.  Barnum,  A.  W.  Gibbs,  F.  H.  Clark. 

Revision  of  Constitution:  D.  F.  Crawford,  C.  .\.  Seley,  A. 
Kearney. 

Lettering  Cars:  D.  F.  Crawford.  J.  F.  Deems,  F.  H.  Clark, 
W.  A.  Nettleton,  F.  A.  Torrey. 

Individual  Paper.  Car  Shop  Apprentices:    I.  S.   Downing. 
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POWERFUL  CYLINDER  BORING  MACHINE 


In  the  accompanying  illustration  is  shown  a  newly  designed 
cylinder  boring  machine  which  has  a  capacity  for  boring  up  to 
40  inches  in  diameter  and  boring  and  facing  cylinders  up  to  50 
inches  in  length.  This  machine  is  very  powerful  and  is  con- 
structed in  every  particular  to  maintain  its  rigidity  and  accuracj' 
under  the  most  severe  working  conditions.  A  consideration  of 
some  of  the  details  of  construction  clearly  indicates  this  feature 
as  well  as  the  efficiency  and  convenience  of  operation. 

The  spindle  is  8  in.  in  diameter  and  is  driven  by  a  sleeve 
which  revolves  in  a  beaiing  at  each  end  of  the  head,  having 
a  length  over  all  of  33  in.  On  the  center  of  the  spindle  sleeve 
between  the  two  end  bearings,  is  mounted  the  driving  worm 
wheel,  which  has  a  cast  iron  center  in  a  bronze  ring,  into  which 
are   cut   6-in.    pitch    triple   lead   teeth ;    the   driving   worm   is   of 


.062  in.  to  .647  in.  per   revolution  of  the  spindle. 

The  length  of  the  feed  is  72  in.,  distance  from  center  of  spin- 
dle to  top  of  work  table  is  37}/^  in.,  the  working  surface  being 
34  in.  wide  by  71   in.  long. 

This  machine  is  built  by  the  Newton  Machine  Tool  Works, 
Philadelphia,  Pa. 


ASSIST  THE  MANUFACTURERS 


To  encourage  the  maintenance  of  standards,  and  uniformity 
of  design,  it  is  sometimes  good  business  policy  to  purchase  fin- 
ished products  from  the  manufacturer  at  a  cost  slightly  higher 
than  some  of  the  detail  parts  could  be  manufactured  by  the 
railway. 
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NEWTON    CYLINDER   BOKING    MACHINE. 


hardened  steel  with  roller  thrust  bearings.  The  outer  end  of 
the  spindle  is  arranged  to  drive  a  spindle  sleeve  having  a  bear- 
ing of  large  diameter,  about  20  in.  in  length  in  the  outboard 
head.  The  feed  motion  to  the  bar  is  transmitted  by  means  of 
a  trolley  yoke  with  which  any  number  of  grips  on  the  bar  ma> 
be  taken,  motion  being  transmitted  to  the  trolley  by  means  of 
two  pinions  meshing  in  racks  on  each  bearing  of  the  horn,  as 
shown  in  the  illustration.  The  facing  arms  are  mounted  on 
extensions  of  the  spindle  sleeves,  permitting  the  adjustment  of 
the  spindle  without  removing  the  facing  arms. 

As  shown,  this  machine  is  furnished  when  desired,  with  a 
counterbalance  to  equalize  the  weight  of  the  facing  arms  and 
insure  a  steady  even  motion  of  the  spindle  when  boring  and 
facing  at  the  same  time.  Where  desired,  the  facing  arm  can 
remain  stationary  while  the  spindle  rotates ;  the  facing  arms 
are  furnished  with  swiveling  tool  holders,  mounted  on  a  slide 
having  reversing  power  feed. 

The  particular  machine  illustrated  is  intended  to  be  variable 
speed  motor  driven  from  the  single  pulley  shown,  on  which  is 
mounted  spur  gears  transmitting  the  motion  to  the  driving 
worm.  The  motion  for  the  feed  is  taken  from  the  end  of  the 
■driving  worm  shaft  to  an  idle  male  friction  gear  for  the  fast 
traverse,  and  to  a  worm  wheel  for  the  feed;  the  worm  wheel 
is  mounted  on  the  feed  box  shaft  which  through  the  different 
combinations  gives  nine  changes  of  gear  feed.  A  hand  lever 
operates  the  friction  clutch  controlling  the  fast  traverse  of  the 
spindle,  also  the  tooth  clutch  engaging  the  feed.  With  this 
design  of  drive  and  feed,  it  is  possible  to  obtain  a  great  varia- 
tion in  the  spindle  speed,  although  the  present  machine  is  ar- 
ranged for  three  to  nine  r.  p.  m.  of  the  spindle,  and  feeds  from 


'1  have  in  mind  at  this  time  the  air  lirake  equipment,  with  its 
various  designs,  its  multiplicity  of  parts,  each  design  classified, 
each  part  symbolized. 

The  organization  of  this  industry  is  so  perfect  as  to  stand- 
ardize the  air  brake  equipment  on  the  railways  of  the  world, 
any  part  great  or  small  is  symbolized  in  its  class,  and  will  in- 
terchange with  any  of  the  hundreds  of  parts  for  which  it  is 
symbolized,   wherever   they  may  be   found. 

Improved  designs  have  been  developed  as  required  to  meet 
new  conditions,  an  efficient  corps  of  experts  are  employed  to 
design,  build  and  improve  these  features,  they  check  the  service, 
note   defects  and  assist   in    developing   perfection. 

This  organization  increases  the  overhead  charges,  though  it 
insures  a  more  perfect  air  brake  equipment;  its  cost  of  main- 
tenance must  be  spread  over  the  product  of  the  plant  and  be 
paid  for  by  the  consumer. 

The  above  applies  to  many  other  manufacturers  who  devote 
their  time  and  energy  to  the  design  and  development  of  rail- 
way specialties.  I  am  mindful  of  the  assistance  rendered  by 
the  railway  organization  in  suggesting  and  assisting  to  perfect 
these  designs  when  I  say  such  industries  should  be  encouraged 
as  far  as  consistent  with  sound  business  methods. — M.  D. 
Frajicy   at   tlic   Kaiki'ay   Storekeepers'   Convention. 


The  Presence  of  Bismuth  in  Br.\ss  is  one  of  the  causes  of 
its  fire  cracking  when  annealed,  but  more  is  required  to  pro- 
duce the  cracking  than  is  ever  found  in  the  copper  from  which 
commercial  brass  is  made.  While  a  possible  cause  of  fire  crack- 
ing, it  is  one  of  the  least   frequent. 


Septemher.  I'.ni. 
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PORTABLE  ELECTRIC  DRILLS  \  REAMERS 


III  many  railroad  shops  power  lor  portabk-  drills  and  reamers 
is  cheaper  in  the  shape  of  electric  current  than  it  is  with  coin- 
pressed  air,  and  when  the  greater  convenience,  less  weight  and 
genera!  advantage  of  a  smaller  motor  found  in  the  latest  elec- 
tric portable  machines  is  considered  it  is  not  surprising  that  so 
nuich  interest  was  aroused  at  the  last  Atlantic  City  conven- 
tion by  the  exhibit  of  the  Van  Dorn  and  Dntlcm  Co.  of  Cleve- 
land, Ohio. 

This  company  had  on  exhibition  and  in  operation  eight  differ- 
ent types  of  machines,  six  for  direct  currer.t  and  two  for  alter- 
nating current  ranging  in  capacity  for  drilling  in  steel  from  % 
to  2  inches  diameter.  While  the  portable  electric  machines  are 
a  comparatively  new  thing,  this  demonstration  showed  that  most 
satisfactory  progress  has  been  made  in '  their  development  and 
that  all  reasonable  requirements  can  now  be   fullilled. 

In  the  -construction  of  the  Van  Uorn  &  Dutton  machmes 
straight  scries  motors,  developing  the  greatest  factor  of  power 
obtainable  for  size  and  weight,  are  being  used.  The  armature 
is  of  the  slotted  drum  type,  built  up  of  soft,  steel  laminations. 


PORT.AELE    ELECTRICAL    DRILL    OF    EXCKPTIONAL    POWER. 

on  a  hollow  shaft,  these  laminations  being  made  from  steel  of 
a  special  analysis  to  give  the  highest  efficiency.  Each  lamina- 
tion is  carefully  and  uniformly  insulated.  In  the  larger  ma- 
chines the  tield  frames  are  constructed  of  steel  of  a  special 
analysis,  by  means  of  which  the  best  results  are  obtained.  In 
the  smaller  machines,  the  field  frames  are  built  up  of  lamina- 
tions much  in  a  manner  similar  to  the  armature. 

Exhaustive  consideration  has  been  given  to  the  matter  of  lu- 
brication and  bearings,  experience  having  proven  that  these 
two  features  are  of  the  greatest  importance  in  the  construction 
of  tools  of  this  character.  The  gears  are  enclosed  in  a  gear 
case,  entirely  separate  from  the  windings,  this  gear  case  serv- 
ing as  a  lubricant  chamber,  as  well  as  a  housing  for  the  gears. 
By  means  of  canals  lubricant  reaches  all  bearings,  with  the  ex- 
ception of  that  supporting  the  spindle,  which  is  lubricated  by 
a  receptacle  easily  accessible.  In  revolving,  the  gears  force  the 
lubricant  through  these  canals,  insuring  a  proper  and  S'.iffici'Mit 
supply  at  all  times  The  oiling  system  is  so  devised  that 
one  charge  of  non-fluid  oil  in  the  gear  case  will  answer  for 
several  weeks.  Ordinary  machine  oil  can  be  used  for  lubr'- 
cating  the  spindle. 

The  wipe  system  employed  at  the  spindle  is  so  arranged  that 
the  wick  is  constantly  in  contact  with  the  spindle,  extending 
into  the  oil  chamber.  The  bearings  are  proportioned  with  an 
excess  factor  of  safety.  The  system  used  was  adopted  after 
exhaustive  consideration  of  the  subject  on  the  part  of  experts 
in  this  branch  of  engineering  and  has  withstood  the  severest 
tests. 

In  the  larger  machines  for  reaming,  mechanically  operated 
automatic  switches  are  used,  which  will  automatically  stop  l'-.e 
machine  should  the  operator  accidentally  release  the  handles 
when  the  tool  is  in  operation.  These  switches  will  at  all  li;':i;s 
break  the  ci;rrent  instantaneously,  thus  eliminating  a  heavy  snd 


destructive  arcing.  In  the  smaller  machines  switches  of  a  spe- 
cial design  are  also  employed,  the  design  used  being  strong  me- 
chanically. The  switch  contacts  are  so  designed  that  when  wear 
is  shown,  they  are  easily  replaced  at  a   very  small   cost. 

The  general  construction  of  this  line  of  tiiacliines  is  such  that 
the  tools  are  tasily  assembled  and  disassembled,  all  parts  be- 
ing   interchangeable   and   easily   accessible. 

In  the  larger  machines  four-pole  construction  is  employed, 
whereas  the  small  togls  are  of  the  two-pole  construction.  The 
design  is  such  that  the  harder  the  tool  is  forced,  the  greater 
the  torque  or  working  power. 


COLUMBIA  HIGH  SPEED  UNIVERSAL  CHUCK 


If  the  full  advantage  of  high  speed  tool  steels  arc  to  be  ob- 
tained it  is  as  necessary  that  the  chuck  used  should  be  adapted 
and  suited  to  its  work  as  it  is  that  the  machine  tool  should 
be    more    powerful    and    rigid.    Recognizing    that    the    ordinary 


XEW     TYPE    OF    CHUCK. 

chuck  was  prrving  th.e  weak  link  in  the  cliain,  Schuchardt  a:id 
Schutte,  go  West  street.  New  York,  have  put  on  the  market  a 
new  type  of  chuck  wdiich  is  designed  throughout  for  use  with 
the  heaviest  cuts  and  to  maintain  its  accuracy  and  grip  indefi- 
nitely under  the  most  severe   service. 

This  chuck  is  constructed  along  entirely  new  lines,  as  is  shown 
in  the  illustration.  The  spiral  thread  for  movirg  the  jaws  in 
and  out  is  "V-shaped  and  is  cut  on  the  sloping  inside  surface 
of  a  steel  ring,  which  is  hardened  and  subsequently  ground  to 
obtain  the  greatest  accuracy  in  regard  to  true  running.  The 
pitch  of  the  thread,  as  is  shown  in  the  drawing,  is  considerably 
finer  than  that  of  the  ordinary  scroll  chuck,  thereby  increasing 


ILLUSTRATION    OF    ADVANTAGE    OF    THE       V       THKi;.\lJ. 

the  gripping  power  and  area  of  wearing  surface.  This  chuck, 
however,  is  not  adapted  for  holding  rings,  etc.,  on  the  inside. 
The  sloping  surface  of  the  body  gives  greater  support  to  the 
jaws  and  insures  the  greatest  possible  rigidity.  The  jaws  are 
almost  covered  by  the  clnick  body  and  do  not  protrude,  reducing 
the  possibility  of  accidents  to  the  operator,  by  being  caught  by 
the  hands  or  clothing.  Owing  to  the  ground  surface  on  the 
spiral  steel  ring,  the  friction  on  the  ways  is  reduced  to  a  mini- 
mum. 


Iron  Pipes  Lined  with  Lead  are  made  for  the  transmission 
of  acids  which  would  quickly  destroy  unprotected  iron.  These 
pipes  are  made  up  to  large  sizes.  One  copper  smelting  company, 
for  instance,  has  30,00c  ft.  of  10  in.  pipe  lined  with  lead  whi:h 
has  been  in  use  twelve  years. 
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AUTOMATIC  WATER  WEIGHER 


especially  when  the  liability  of  errors  in  reading  the  scales  and 
recording    the    weights   in    the   latter    method   is   taken    into   ac 
count. 


In  many  cases  it  is  of  great  advantage  to  have  an  accurate 
knowledge  of  the  amount  of  water  being  used  in  boilers,  for 
cooling,  for  washout  systems,  etc.,  especially  where  it  can  be 
determined  for  any  desired  interval  of  time  witli  reliable  ac- 
curacy. Such  knowledge  has  often  resulted  in  the  discovery 
of  unthought-of  sources  of  waste  and  permits  the  constant  main- 
tenance of  a  high  state  of  efficiency  in  certain  features  with  its 
reflected  effect  on  many  others. 

An  apparatus  remarkable  for  its  simplicity,  wliich  is  guaran- 
teed to  record  the  correct  weight  of  the  water  used  within  one- 
half  of  one  per  cent.,  has  recently  been  perfected  by  The  Ken- 
nicott    Co.,    Chicago    Heights,    111.,    and 
is   shown   in   the  accompanying   illustra- 
tion. 

It  consists  of  a  shell,  the  lower  part 
of  which  is  divided  by  a  partition  intu 
two  measuring  or  weighing  compart- 
ments, a  siphon  being  provided  in  each 
compartment  for  discharging  the  water 
when  the  full  unit  charge  has  been  re- 
ceived. A  tipping  box  composed  of  two 
halves,  which  alternately  fill  with  water, 
serves  the  double  purpose  of  furnishing 
a  sufficient  quantity  of  water  to  start 
the  siphons  and  to  shift  the  supply 
from  one  compartment  to  the  other. 
This  tipping  box  is  balanced  on  pivots, 
being  mounted  directly  above  the  weigh- 
ing compartment  and  is  operated  by 
floats,  one   in   either  compartment. 

The  operation  of  the  weigher  is  as 
follows :  Water  enters  the  inlet  and 
passes  to  the  tipping  box.  where  a  small 
portion  of  it  is  intercepted,  the  remain- 
der passing  directly  to  the  weighing 
compartment  below.  Wlien  this  com- 
partment is  nearly  filled,  the  float  tips 
the  tipping  box,  thereby  automatically 
spilling  the  water  contained  in  the  tip- 
ping box  into  the  compartment,  thus 
completing  the  unit  charge  and  starting 
the  siphon  which  discharges  tlie  unit 
charge,  while  the  entering  water  passes 
to  the  opposite  half  of  the  tipping  box 
and  into  the  opposite  compartment, 
which  fills  and  empties  in  a  like  man- 
ner. A  counter  registers  each  double 
unit  charge  delivered  by  the  weigher, 
and  is  so  arranged  that  it  cannot  be 
tampered  with  by  unauthorized  per 
sons. 

The  complete  equipment  with  the 
Kennicott  \\'ater  Weigher  includes  a 
storage  tank  and  balanced  pressure 
inlet  valve.  The  balanced  pressure  in- 
let valve  is  controlled  by  a  ball 
float  in  the  storage  tank  below  the 
weigher,  which  automatically  regulates 
the  supply  to  meet  the  varying  de- 
mands of  the  plant  and  insures  that  the 
storage    tank   is   always    full   of   water. 

Especial  attention  is  given  to  the  careful  test  and  calibration 
which  each  weigher  receives  before  being  shipped.  .  The  unit 
charges  are  accurately  weighed  on  scales  and  a  certificate  of 
accuracy  and  capacity  accompanies  each  shipment.  The  weigher 
is  guaranteed  to  record  the  correct  weight  of  water  to  within 
one-half  of  one  per  cent,  of  absolute  accuracy  and  repeated  tests, 
made  by  checking  the  weights  on  scales,  while  weighers  are 
under  actual  operation,  show  that  the  results  obtained  by  its  use 
are  much  more  accurate  than  those  obtained  by  liand  weighing. 


Thk  College  of  E.ngixeerinc  of  the  Univ.rsity  of  Illinois,  at 
the  commenccmen':  exercises  on  June  14,  igii,  conferred  the 
bachelor's  degree  in  engineering  upon  ^02  men,  the  master's 
degree  upon  nine  men  and  the  professional  degrees  of  civil  engi- 
neer, mechanical  engineer  and  electrical  engineer  upon  eight, 
four  and  five  men,  respectively.  The  honorary  degree  of  doctor 
of  engineering  was  conferred  upon  Mr.  Ralph  Modjeski,  bridge 
engineer. 


KKXNICOTT     W.\TKK     WEIl.HtU, 

Thk  Results  of  the  Investig.vtioxs  into  the  briquetting  of 
lignite  have  just  been  published  by  the  Bureau  of  Mines  in 
Bulletin  Xo.  14.  Charles  L.  Wright,  who  conducted  the  tests 
and  who  is  author  of  the  bulletin,  declares  that  enough  testing 
has  been  done  to  indicate  that  some  American  lignites  equal 
German  lignites  in  fuel  value  and  can  probably  be  made  into 
briquets  on  a  commercial  scale  without  the  use  of  binding  ma- 
terials. This  bulletin  can  be  obtained  by  writing  to  the  Director 
nf   tho   Bureau   of   Mines,   Washington.   D.   C. 


Skitkmkik,   I'Jll. 


\.mi:ku  AX   i:.\(;iXF.ER  axd  kailkoai:)   ioukxal. 


liT'J 


POSITION    WANTED 


Car  Draftsman'. — Car  company  preferred.  Four  years'  ex- 
perience with  all  classes  of  steel  and  wooden  equipment.  Ad- 
dress G.   H.  A.,  care  American  Engineer. 


Mechanical  Engineer  or  Supervisor  of  .\i>prentices. — Tech- 
nical graduate  with  very  full  experience  covering  i6  years  in 
shops,  drawing  rooms  and  apprentice  work.  Address  J.  S.,  care 
American    Engineer. 


Vol  Ni.  M\x  «illi  a  practical  education,  ami  live  years"  ex- 
perience cm  premium  and  bonus  systems,  desires  connection  with 
a  substantial  company  wanting  a  higher  shop  efficiency.  Best 
references.     Address  1'.  H.   M.,  care  American   Engixker. 


Mechanical  Man  scientilically  trained,  eleven  years'  siiop 
and  drawing  room  experience,  and  in  locomotive  and  railway 
supply  line.  At  present  is  assistant  chief  drailsman  of  a  large 
manufacturing  concern,  but  desires  position  as  chief  draftsman 
or  designer.     Address   M.   S.  \\'.,  care  American  Engineer 


home-made  and  original  shop  devices,  and  published  the  contri 
butions  submitted  in  a  special  shop  section  constituting  a  part 
of  the  tirst  issue  of  each  month.  These  competitions  brought 
out  a  very  large  number  of  devices  of  this  kind  used  in  rail- 
road shops.  These  articles  have  now  been  collected,  assorted 
and  systematically  arranged  by  R.  V.  Wright,  Mechanical  Dept. 
Editor,  and  are  being  issued  in  book  form.  The  arrangement 
adopted  groups  all  devices  used  in  each  particular  department 
together  and  presents  them  in  alphabetical  order.  This,  when 
taken  in  conjuncliDU  with  the  very  complete  index  provided, 
permits  a  quick  and   ready  reference  to  any  desired  device. 

Handy  devices  or  kinks  of  this  kind  are  of  inestimable  value 
to  any  railroad  shop,  and  to  have  a  collection  as  large  as  this 
avadable  for  ready  reference  will  be  greatly  appreciated  by  all 
foremen  and  master  mechanics.  The  articles  have  all  been 
carefully  revised  by  the  compiler  and  each  is  fully  illustrated, 
permitting  the  device  to  be  easily  duplicated  by  anyone.  Full 
credit  is  given  as  far  as  possible  to  the  original  designer  and 
to  the  contriljutor.  Xo  live  shop  foreman  can  afford  to  be 
witlir  nt   tills   book. 


BOOKS 


PERSONALS 


Poor's    Manual   of    Railroads    for    igii.     44th    Annual    Xunibcr. 
Cloth.     5'4    X   S'j    in.     2,690   pages.      Published    by    Poor's 
Railroad  Manual  Co.,  68  William  street,  Xew  York.     Price 
$10   delivered. 
In  this,  the  44th  annual  number  of  Poor's   Manual,  the  inno- 
vations instituted  in  the   igio  edition   have  been  continued  and 
analytical     tables    permitting     a     comparison     of     the     financial 
strength  as  well  as  the  operating  efficiency  of  the  different  roads 
are  given.     All   information  given   in   the   manual   is   official. 


The   Spontaneous    Combustion   of   Coal    with    Special   Reference 
to   Bituminous   Coals   of   the    Illinois  Type,   by   S.   W.   Parr 
and  F.  W.  Kressmann.     Bulletin  Xo.  46  of  the  Engineering 
Experiment   Station   of   the   University  of   Illinois.     Copies 
free  on  application  to  W.  F.  M.  Goss,  Urbana,  Illinois. 
The    Bulletin   describes    a   series   of    experiments    directed   to- 
ward  the   determination   of   the    fundamental   causes   underlying 
the  spontaneous  combustion  of  coal.     These  couses  may  be  sum- 
marized as  follows:    (i)  External  sources  of  heat,  such  as  con- 
tact with  steam  pipes,  hot  walls,  and  the  impact  of  large  masses 
in   the  process  of  unloading,  height  of  piles,   etc. :    (2)    fineness 
of  division;  (3)  moisture;  (4)  activity  of  oxidizable  compounds, 
such  as  iron  pyrites.     An  historical  review  of  the  literature  upon 
the  spontaneous  combustion  of  coal  is  given  in  the  Appendix. 


Proceedings    of    the    International    Railway     Fuel    Association. 

Published   by   the   Association.      D.    B.    Sebastian,    Sec.    La 

Salle  Street  Station.  Chicago.  Price  $2.00. 
At  the  third  annual  convention  of  this  association  held  at 
Chattanooga,  Tenn.,  papers  on  the  following  subjects  were  pre- 
sented and  discussed :  Fuel  investigation  under  the  Bureau  of 
Mines,  by  J.  A.  Holmes ;  How  to  organize  a  railway  fuel  de- 
partmcr.t  and  its  relation  to  other  departments,  by  T.  DufT 
Smith:  Some  results  of  purchasing  coal  on  a  mine-run  basis. 
Prof.  A.  A.  Steel ;  Testing  of  locomotive  fuel,  by  F.  O.  Bun- 
nell ■  The  railway  fuel  problem  in  relation  to  railway  operation, 
by  R.  Emerson :  Petroleum — its  origin,  production  and  use  as  a 
locomotive  fuel,  by  Eugene  McAuliffe.  The  copy  of  the  pro- 
ceedings contains  the  full  text  of  the  papers  and  the  discussion 
as  well  as  a  list  of  members,  copy  of  constitution,  etc. 


Railway  Shop  Kinks.  Compiled  by  Roy  V.  Wright  under  the 
direction  of  a  committee  of  the  International  Railway  Gen- 
eral Foremen's  Association.  Cloth.  S'/z  x  11? 2.  290  pages. 
Illustrated.  Published  by  the  Railway  Age  Gazette,  83  Ful- 
ton street,  Xew  York.  Price,  $2.00. 
During  the  past  two  years  the  Raiki'ay  Age  Gazette  has  con- 
ducted a  series  of  prize  competitions   for  the  best  collection  of 


M.    Marea   has  resigned   as  master   mechanic   of  the  Toledo,   St.    Louis  & 
Western  R.  R. 


William  Sliarji  lias  been  appointed  gent^ral  car  inspector  of  Chicago,   Bur- 
lington &  Quincy  R.  R. 


R.    II.    Lanh.\m    has    been    appointed    master    mechanic    of    the    Missouri 
Pacific   Ry..   with   headquarters  at   Poplar  Bluff. 


I*.    C.    Moeller    has    been    appointed    night    roundhouse    foreman    of    the 
Rock  Island   Lines  at  .Silvis.   111.,   in  place  of  J.   Fitzgerald,  promoted. 


W.  O.  Morton  has  been  appointed  night  roundhouse  foreman.  Rock  Islan.l 
Lines,  at  Burr  Oak,   111.,  succeeding  William  Glenn,  promoted. 


L.   L.   Ulrev  has  been  appointed  foreman  of  the  air  brake  department  of 
the  Chicago  &  Eastern  Illinois  Ry.,  with  headquarters  at  Oaklawn,  III. 


J.  Fitzgerald  has  been  appointed  machine  foreman  at  the  Forty-seventh 
street  shops,  Chicago.  Rock  Island  Lines,  succeeding  George  Stone,  pro- 
moted. 


W.\LTER  H.  DoXLEV  lias  been  appointed  master  mechanic  of  the  Illinois 
Central  R.  R..  with  office  at  East  St.  Louis,  111.,  succeeding  F.  G.  Colwell, 
lesigned. 


W.  W.  Calder  has  been  appointed  general  car  foreman  of  the  Baltimore 
&  Ohio  Southwestern  R.  R.,  with  office  at  Washington,  Ind.,  succeeding 
H.   Marsh. 


W.  A.  Curley,  foreman  of  the  Missouri  Pacific  Ry.  at  Poplar  Bluff,  Mo., 
has  been  appointed  master  mechanic,  with  office  at  Ferriday,  La.,  in  place 
cf   G.    W.    French. 


D.  W.  Cross  has  been  appointed  acting  master  mechanic  of  the  Toledo, 
St.  Louis  &  Western  R.  R.,  with  headquarters  at  Frankfort,  Ind.,  to  succeed 
M.  Marea,  resigned. 


A.  .\.  McGregor  has  been  appomted  assistant  master  mechanic  of  the 
Louisville  &  Nashville  R.  R.,  with  headquarters  at  Evansville,  Ind.,  suc- 
ceeding J.  B.  Huff,  deceased. 


George  Usherwood  has  been  appointed  supervisor  of  boilers  of  the  Xev; 
York  Central  &  Hudson  River  R.  R.,  with  office  at  West  Albany,  succeed- 
ing F.   H.   Linderman,  promoted. 


G.  W.  French,  master  mechanic  of  tlie  Missouri  Pacific  Ry..  witli  office 
at  Ferriday.  La.,  has  been  transferred  to  Paragould,  Ark.,  as  master  me- 
chanic, succeeding  R.    H.   Lanham. 


F.  G.  Colwell  has  been  appointed  master  mechanic  of  the  Buffalo  divi- 
sion of  the  Delaware.  Lackawanna  &  Western  R.  R.,  with  office  at  East 
Buffalo,   N.   Y.,   succeeding  B.   II.    Hawkins,    resigned. 


G.  F.  Hess  nas  been  appointed  superintendent  of  machinery  of  the  Kan- 
sas City  Southern  Ry.  and  the  .\rkansas  Western  Ry..  with  headquarters 
at  Kansas  City,  Mo.,  succeeding  J.  W.  Small,  resigned. 
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N.  S.  Brooks  has  been  appointed  general  foreman  of  the  Baltimore  i; 
Ohio  Southwestern  R.  R.,  with  headquarters  at  Storrs,  Cincinnati,  suc- 
ceeding  W.    F.    Hayes,    resigned   on    account    of    ill    healh. 


P.  H.  Reeves,  motive  power  inspector  of  the  Baltimore  &  Ohio  South- 
western R.  R.,  at  Cincinnati,  Ohio,  has  been  appointed  master  mechanic, 
with  office-  at  Chillicothe,  Ohio,  succeeding  George  F.   Hess,  resigned. 


William  E.  Kockfellow,  general  car  foreman  of  the  New  York  Central 
&  Hudson  River  K.  R.,  has  been  appointed  superintendent  of  the  car  de- 
partment of  the  St.  Lawrence  and  Ontario  divisions,  with  office  at  Oswego. 
N.   Y. 


H.  A.  Witzig  has  been  appointed  master  mechanic  of  the  Missouri  South- 
em  Ry.,  with  office  at  Leeper.  Mo.,  in  charge  of  shops  and  rolling  stock, 
succeeding  to  tlie  duties  of  Thomas  Goulding,  superintendent  of  motiv.- 
power,   resigned. 


H.  Marsh,  for  seven  years  general  car  foreman  of  the  Baltimore  &  Ohi^ 
Southwestern  R.  R.,  at  Washington,  Ind.,  has  been  appointed  general  car 
foreman  of  the  Iowa  Central  Ry.,  with  headquarters  at  Marshalltown,  la., 
succeeding   W.    E.    Looney,    resigned. 


F.  A.  LiNDERMAN,  supervisor  of  Doilers  of  the  New  York  Central  &  Hud- 
son River  R.  R.  at  West  Albany,  N.  Y.,  has  been  appointed  district  super- 
mtendent  of  motive  power  of  the  Ontario  and  St.  Lawrence  divisions,  with 
office  at  Oswego,  succeeding  J.  O.   xjradeen,  resigned. 


A.  S.  Abbott,  master  mechanic  of  the  St.  Louis  &  San  Francisco  Ry.,  ai 
Sapulpa,  Okla.,  has  been  appointed  mechanical  superintendent  of  the  First 
district,  and  J.  Foster,  master  mechanic  at  Kansas  City,  Mo.,  has  been 
appointed  mechanical  superintendent  of  the  Second  district,  both  with  officr.s 
at  Springheld. 


W.  O.  Thompson,  master  car  Duilder  of  the  New  York  Central  &  Hudson 
River  R.  R.,  at  East  Buffalo,  N.  Y.,  has  had  his  authority  extended  and 
is  now  in  charge  of  the  territory  west  of  Syracuse,  including  the  St. 
Lawrence,  Ontario  and  Pennsylvania  divisions,  and  G.  E.  Carson,  master 
car  builder,  at  West  Albany,  has  had  his  authority  extended  and  is  now 
in  charge  of  the  territory  east  of  Syracuse,  including  the  Hudson,  Harlem 
and   Putnam  divisions. 


Francis  D.  Casanave,  who,  in  the  capacity  of  special  agent,  represented 
the  Pennsylvania  R.  R.,  in  charge  of  the  locomotive  testing  plant  at  the 
World's  Fair  at»St.  Louis,  in  1904,  died  recently  at  Escot,  France.  Mr. 
Casanave  was  born  in  France  in  1843  and  began  his  railroad  career  as  an 
apprentice  in  the  shops  of  the  Pennsylvania  R.  R.  at  Altoona  in  1SG2. 
After  various  promotions  he  became  assistant  master  mechanic  of  the 
Altoona  machine  shops  in  1S76,  in  which  capacity  he  served  until  1S81, 
when  he  became  master  mechanic  of  the  Pennsylvania  Co.'s  shops  at  Ft. 
Wayne,  Ind.  In  1887  he  was  made  superintendent  of  motive  power  of  the 
Northwest  system,  Pennsylvania  Lines  West.  He  remained  in  this  position 
until  1893,  when  he  became  general  superintendent  of  motive  power  of  the 
Lines  East,  serving  in  that  capacity  until  1901,  from  which  date  until 
1903  he  was  general  superintendent  of  motive  power  of  the  Baltimore  & 
Ohio  at  Baltimore,  Md.  Mr.  Casanave  retired  from  active  participation  in 
railroad  affairs  at  the  conclusion  of  his  special  commission  with  the  Penn- 
sylvania R.   R.   in   1905. 


CATALOGS 


AvTiiMATic  Stop  Valve. — A  valve  designed  to  automatically  stop  the 
srpjjly  of  oil  to  the  burners  in  case  of  any  unusual  conditions  is  illustrate  1 
m  a  leaflet  sent  out  by  the  Rockwell  Furnace  Co.,  26  Cortlandt  Street, 
New  York.      It  is  called  the  Lalor   Automatic   Stop  Valve. 


Water  Weigher. — Elsewhere  in  this  issue  will  be  found  an  illustrated 
description  of  the  Kennicott  wateu"  weigher.  This  apparatus  has  been  made 
the  subject  of  Bulletin  No.  38  from  the  Kennicott  Co.,  Chicago  Heights, 
111.,  where  excellent  colored  illustrations  clearly  show  its  operation.  Draw- 
ings are  given   showing  several  different   style.^. 


Gas  Electric  Motor  Car. — The  General  Electric  Company  has  juet  issued 
a  very  attractive  publication  devoted  to  a  detailed  description  of  its  double 
truck  type  of  gas-electric  car.  The  publication  is  elaborately  illustrated, 
and  contains  considerable  data  relative  to  the  subject.  It  includes  plans 
and  elevations  of  cars  of  various  sizes.     The  number  of  the  bulletin  is  483J. 


Alternating  Current  Generators. — Bulletin  No.  481  issued  by  the 
Triumph  Electric  Co.,  Cincinnati,  Ohio,  contains  some  very  interesting 
information  on  the  subject  of  direct  connected  alternating  current  genera- 
tors. Illustrations  showing  details  of  constrrction  are  accompanied  by  full 
description  and  discussion  of  the  reasons  for  the  recommended  practice 
shown. 


Turret  Lathes. — A  booklet  being  sent  out  by  the  Gisholt  Machine  Co., 
Madison,  Wis.,  is  largely  devoted  to  illustrating  tht  surprising  range  of 
work  which  the  turret  lathe  is  capable  of  performing.  Boring,  turning, 
facing,  threading  and  cutting  operations  of  a  difficult  nature  are  found  in 
the  examples,  in  many  cases  on  the  same  piece  where  several  operations 
were  performed  simultaneously. 


Steam  Turbines. — In  Catalog  No.  19  received  from  the  Kerr  Turbine 
Co.,  Wellsville,  N.  \'.,  is  given  a  complete  illustrated  description  of  the 
Kerr  turbine,  covering  the  principles  and  t.ieory  and  operation  as  well  as  the 
features  of  construction.  These  turbines  are  made  in  sizes  from  2  to  GOD 
horsepower,  using  from  two  to  eight  stages.  They  are  designed  on  the 
steam  jet  principle,  with  buckets  whicli.  act  very  similar  lo  those  in  a 
Pelt  on   water   wheel. 


Small  Tools. — Catalog  No.  6  from  Pratt  &'  Whitney  Co.,  Hartford. 
Conn.,  is  devoted  to  excellent  illustrations  and  full  information,  includin.^ 
prices  of  the  complete  line  of  small  tools  manufactured  by  it.  The  24?  jtage 
book  is  divided  into  sections,  each  devoted  to  a  particular  tool  as  follows: 
Taps,  dies,  milling  cutters,  reamers,  punches,  drills  and  mii^cellaneous  tools. 
\  aluable  tables  of  dimensions  of  screw  threads,  etc.,  and  a  complete  index 
occupy  the  last  30  pages. 


IIlavv  Lathes. — A  catalog  conforming  to  the  excellent  character  of  its 
former  publications  is  being  issued  by  Niles-Bement-Pond  Co.,  Ill  Broad- 
way, New  York,  and  is  devoted  entirely  to  illustrating  large  size  lathes 
by  large  photographs,  accompanied  by  brief  descriptive  matter.  Pond 
lathes  are  shown  in  sizes  from  24  to  72  inch  swing  in  eitlier  of  three  styles 
of  drive.  Bement  lathes  with  swings  from  84  inches  up  occupy  another 
section.      Many   new    features   are  evident   in   these  machines. 


Electrical  Machinery. — An  attractive  publication  recently  issued  by  the 
General  Electric  Company  on  the  subject  of  Motor-Generator  Sets  contains 
brief  descriptions  of  generator  sets  of  different  styles  and  sizes.  These 
sets  are  made  up  of  various  combinations  of  alternating  and  direct  current 
generators  and  motors,  and  range  in  capacity  from  95  kw.  to  over  7,000 
kw.  The  number  of  the  bulletin  is  4849.  The  same  company  has  also 
just  revised  its  bulletin  devoted  to  Single-Phase  RepuUi'-n  Motors.  This 
bulletin  is  numbered  4858. 


Tool  Steel. — Jessop  carbon  and  high  speed  tool  steels  are  known 
throughout  the  world  and  the  makers  endeavor  to  maintain  their  reputation 
by  keeping  in  the  forefront  in  the  developments  in  this  class  of  material. 
A  booklet  just  being  issued  from  the  principal  American  warehouse,  91 
John  St.,  New  York,  explains  the  principle  on  which  all  Jessop  steels  are 
made  and  gives  full  directions  for  properly  working  each  kind.  Tables  of 
prices,  extra  sizes,  and  lists  of  different  shapes  of  both  tool  and  other 
steels  are  included.  A  table  at  the  back  of  the  catalog  gives  the  temperature 
correponding  to  different  colors  of  steel. 


Storage  B.'^tteries. — "The  Electrical  Installations  in  the  Detroit  River 
Tunnel  Plant"  is  the  title  of  a  new  12  page  bulletin  just  issued  by  the 
Gould  Storage  Battery  Co.,  341  Fifth  Avenue.  New  York.  This  bulletin 
describes  the  Gould  battery  and  allied  regulating  apparatus  by  means  of 
which  current  from  the  Detroit  Edison  Company's  plant  is  made  to  pull 
Michigan  Central  trains  through  the  new  Detroit  River  Tunnel.  The  en- 
gineering in  connection  with  this  installation  is  unusual  and  of  special  in- 
terest to  those  having  excessive  ]ieak  loads. 


notes 


Official  Guide. — The  offices  of  tlie  National  Railway  Pulilication  Com- 
pany, publishers  of  The  Official  Railway  Guide,  have  htcn  removed  from 
24  Park  Place  to  75  Church   Street,  New  York  City. 


Pressed  Steel  C.\r  Co. — N.  S.  Reeder,  Vice-President  of  the  Western 
Steel  Car  &  Foundry  Company.  Chicago,  111.,  has  ^jeen  elected  Second 
\'ice-President  of  the  Pressed  Steel  Car  Company.  Mr.  Reeder  will  con- 
tinue his  Chicago  location. 


Westi.vghol-se  Electric  6i  Manufacturing  Co. — Edwin  M.  Hcrr,  who 
vas  elected  President  of  the  Westinghouse  Electric  ^-  Manufacturing  Com- 
pany at  a  meeting  of  the  board  of  directors  neld  in  New  York  August  1, 
was  born  in  Lancaster,  Pa.,  May  3,  1800.  Upon  conipleticn  of  a  common 
school  course,  he  was  given  the  position  of  telegraph  operator  on  the  Kan- 
sas Pacific  Railroad,  with  which  Company  he  remained  for  two  years.  In 
ISSl  he  entered  the  Sheffield  Scientific  School  of  Vale,  graduating  in  the 
class  of  1S84,  and  worked  as  an  apprentice  in  the  shops  of  the  Pennsyl- 
vania Railroad  Company  at  Altoona,  Pa.,  during  the  ;.vo  summer  vaca- 
tions. From  1884  to  1885  he  was  an  apprentice  at  the  West  Milwaukee 
shops  of  the  Chicago,  Milwaukee  &  St.  Paul  Railroad.  He  then  went  to 
the  Chicago,  Burlington  &  Quincy  Kaiiroad  Company  as  a  draughtsman  in 
the  mechanical  engineer's  office,  and  afterwards  became  .\ssistant  Engineer 
ot  Tests,  and  was  promoted  from  this  position  to  Engineer  of  Te-=ts  on  this 
road  at  .\urora.  111.  From  1887  to  1889  he  was  Superintendent  of  Tel- 
egraphy, and  from  1889  to  1H90  Division  Superintendent  of  this  road. 
From  1890  to  1S92  he  was  Division  Master  Mechanic  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railroad  at  V/est  Milwaukee,  and  for  the  ne.xt  two- 
years  was  Superintendent  of  the  Grant  Locomotive  Works  at  Chicago. 
From  1S95  to  1897  he  was  Superintendent  of  Jlotive  Power  and  Machin- 
ery of  the  Chicago  &  Northwestern  Railroad,  and  from  June  1,  1897,  ta 
September  10,  1898,  he  held  rtie  same  position  with  the  Northern  Pacific 
Railroad.  On  September  10,  1S9S,  he  became  .Assistant  General  Manager  of 
the  Westinghouse  -Air  Brake  Company  at  Wilmerding,  Pa.  He  was  pro- 
moted to  the  position  of  General  Manager  on  Novenber  1.  1699,  which 
position  he  held  until  June  1.  190'),  when  he  was  elected  First  \'ice- 
Prcsident. 


The  Mountain  (4-8-2)  Type  Passenger  Locomotive 


CHESAPEAKE  &  OHIO   RAILWAY. 


A  SIMPLE  PASSENGER  LOCOMOTIVE  WKKIHIXG  330,000   LBS.    TOTAL    WITH. 239.000    LBS.    OX    FOUR    PAIRS    OF 

DRIVERS    HAS    BEEN    DESIGNED   AND   AN   ORDER  OF  TWO   BUILT   FOR  THE  CHESAPEAKE  &  OHIO 

RAILWAY    BY    THE    AMERICAN     LOCOMOTU  E    COMPANY.      THIS    DESIGN    NOT    ONLY 

HOLDS  THE   RECORD   FOR   SIZE  AND    POWER     OF     SIMPLE     LOCOMOTIVES, 

BUT  IS  THE  FIRST  IN   REGULAR   SFRXTCE   IN  THIS  COUNTRY  TO 

INCORPORATE  THE  S.RF.W  RE\  ERSE  GEAR. 


On  the  Clifton  Forge  Division  of  the  Chesapeake  &  Ohio 
Railway  ihc  Pacific  type  locomotives  in  use.  which  have  22  by  28 
in.  cylinders,  72  in.  drivers,  200  lbs.  steam  pres>ure,  total  heat- 
ing surface  of  3,737  sq.  ft.  and  weigh  216,000  lbs.  total,  with 
I57-700  lbs.  on  drivers,  are  able  to  maintain  the  schedule  of  25.5 
m.  p.  h.  west  bound  and  33  ni.  p.  h.  east  bound,  with  a  maxi- 
mum of  six  cars  weighing  350  tons.  Since  the  traffic  on  these 
trains  frequently  requires  ten  or  twelve  cars  it  has  been  neces- 
sary to  double  head  with  great  regularity. 

Recently  two  locomotives  have  been  pi:t  into  servic.  one  of 
which  will  comfortablv  handle  a  twelve-car  tram  over  this  di- 


No.  3  makes  four.  No.  5  seven.  No.  4  two,  and  No.  2  two  to 
five.  As  shown  on  the  profile,  the  grades  are  very  heavy  in 
both  directions,  the  worst  being  against  west  bound  traffic.  On 
the  14  mile  75  ft.  grade  from  Meechum's  River  to  .\fton  there 
are  uncompensated  curves  of  10  degs.,  giving  an  equivalent  grade 
of  1.82  per  cent.  This  grade  and  the  7  mile.  So  ft.  grade,  by 
which  the  summit  of  the  division  is  reached,  are  the  most  diffi- 
cult parts  of  the  road  and  the  new  locomotives  are  designed  to 
give  sufficient  power  to  maintain  a  speed  or  this  section  of  25 
n.  p.  h.  with  a  600  ton  train,  and  as  a  matter  of  fact  they  have 
considerably  exceeded  it.     On  a  number  of  day?      nee  being  in 


L.^RGEST    SIMPLE    LOCOMOTIVE,    INTRODUCING    A    NEW    TYPE    OF    WHEEL    ARRANGEMENT. 


vision  on  the  same  schedule.     As  can  b-.-  readily  surmised,  these  regular  service,   both   of   these   locomotives  have    made   the   run 

locomotives  are  unusually  powerful  machines  and  as  a  matter  from   Charlottesville  to   Clifton   Forge,   with  trams  of  approxi- 

of  fact  they  not  only  are  the  largest  passenger  locomotives,  ex-  mately  700  tons,  in  considerably  better  than  schedule  time.     In 

cepting  the  Mallet  of   the   Santa  Fe,  but  are   also  the   largest  one   case,  with  a  train   of  636  tons,  21   minutes  was  made   up 

and   most  powerful   simple   locomotives   ever  built.  over  the  division  and  in  another  case,  with  a  train  of  700  tons, 

The   engmeers   of   the    American   Locomotive    Company,   after  eight  minutes  was  made  up.     On  the  Allegheny  District  of  the 

making   a   careful   and   extended   study   of   all   conditions,    etc.,  Hinton  Division,   from   Hinton  to  Chfton   Forge,  a  distance  of 

found  the   service  could  be  performed  bv   a   simple   locomotive,  ^o  miles,  many  similar  records  have  been  made.     In  the  matter 

but  that  it  would  be  necessary  to  introduce  a  new  wheel  ar-  of  speed  the  locomotives  have  shown  themselves  to  be  unusually 

rangement,   viz..  4-8-2  type.     This  type   has   been   named   bv   J.  "pable.     On  one  occasion,  with  a  lo-car  train,  2.4  miles,  over  a 

F.  Walsh,  superintendent  of  motive  power,  the  'mountain-'  tvpe.  level  track,  was  negotiated  in  two  minutes  flat,  giving  a   speed 

„,       ,     .  J   t.      .L     u     ij         ■  ii„i »; VI,  of  T'  m    t)    h      On  July  H.  with  a  light  train  of  seven  coaches. 

The  design  was  prepared  by  the  builders  in  collaboration   with  ui  /-         v-  w.i  jt.ij.   .j. & . 

the  motive   power  officials  of  the  company  and   even  a  cursory  C.  &0.   B^&O.  N.  Y^.C 

examination   of   the   illustrations   and   data   given    herewith   will  XoisX  vii\t't^\'ib%     ■■■■■■■■■■■■■■■■■•■■■•.■..•..  330.000  274,600  269,000 

show  it  to  be  worthy  of  the  admiration  of  every  champion  of  '^^^^j^';^^-^^:^-::::::::::.  1^;?^^  '^^°?S  'Ii;?6? 

progressive,  sound,  and  clean-cut  locomotive  design.  Tractive  effort,  lbs ss.oon     .50,200     30.900 

'^  .  ,  Cylinders,    in 29.X28      24x32    23Kx26 

The  great  power  of  these  locomotives  is  best  indicated  by  com-  Steam  pressure.  lbs ISO         205         200 

parison  with  the  next  largest  simple  locomotive  on  our  records  \^^^  %^Xl\\lx\' Uoni'imi' in. '.'.'.'.'.'.'.'.'.'.'.'. '.'.'.       83J4         T8  73 

and  with  the  class  K3  Pacific  type  passenger  locomotive  on  the  Number  and  size  of  tubes ^4^0^.5^^  389-2 !4   175^5'4 

New   York   Central  Lines.     The  table   in  the   next  column   will  Evaporative  heating  surface,  total  sq.  ft 4,132     5,oir     3,424a 

_  ...       r  .        .■ Superheater  heating  surface,   sq.   ft S4o  765 

permit    of    such    comparison.  Grate  area.  sq.  ft. T 66.7         70  56.5 

Since   going  into   service   these   two   locomotives   have   proven  Reference  for  description  in  this  Jov»nal Apr.  '11  Apr.  'U 

to  be  all  that  was  expected.    They  are  at  present  assigned  regu-  which  had  a  schedule  of  3  hrs.  and  20  min.  over  the  division, 

larly  to  trains  2,  3,  4  and  5,  the  odd  numbers  being  west  bound,  the  run  was  made  in  2  hrs.   and  39  min.,  29  stops  being  made, 

which  have  the  schedules  mentioned  above  of  25.5  m.  p.  h.  west  and  speeds  of  approximately  58  m.  p.  h.  being  obtained  between 

bound   and  Z'^   m.   p.    h.    east   bound,   including   stops,   of   which  stops.    As  an  example  of  the  sustained  power  of  the  locomotive 
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performance  in  handling  a  train  of  4,2a)  tuns  on  a  grade  of  15 
ft.  to  the  mile,  at  the  rate  of  23.5  m.  p.  h.,  is  striking.  In  fact, 
ill  all  respects  the  work  of  the  locomotives  in  service  have  more 
than  met  the  ex|)ectations  of  the  railway  company  and  the 
bnililers. 

Boiler. 
No  better  proof  can   he  given   of   the   hoilcr   capacity   of   this 
locomotive  than  the  work  it  did  in  hauling  the  train  of  4.200  tons 


trations  shows  the  construction  at  the  dome,  where  it  is  seen 
that  the  inner  reinforcing  sheet  has  been  flanged  downward  to 
a  depth  of  about  S  in.  at  the  center,  acting  as  an  interior  ex- 
tension to  the  dome  proper  and  assisting  in  obtaining  dryer 
steam.  A  9  in.  dry  pipe  with  a  throttle  of  corresponding  size 
has  been  apjilied  on  these   locomotives. 

The   superheater   is  of  the  regular   Schmidt   design,    furnished 
by  the   Locomotive   Superheater  Company.     It   has  40  elements, 


PROFILE    01     niVISION    FROM    CLIFTON    FORCE    TO     HINTON. 


mentioned  above.  Assuming  a  resistance  of  9  lbs.  per  ton,  which 
is  probably  conservative,  the  draw  bar  pull  required  for  this 
train  would  be  37,800  lbs.,  and  at  23.5  miles  per  hour  this  would 
give  a  draw  bar  h.p.  of  2,350  and  an  indicated  h.p.  of  about 
2,600  with  a  90  per  cent,  machine  efficiency.  At  a  water  rate  of 
21  lbs.  per  h.p.  hour  this  requires  the  evaporation  of  54,810  lbs. 
of  water  per  hour  or  about  13J4  lbs.  per  square  foot  of  heating 
surface  per  hour.  At  a  rate  of  3'4  lbs.  of  coal  per  draw  bar  h.p. 
this  speed  sustained  on  this  grade  would  require  about  7,600 
lbs.  of  coal  per  hour  or  114  lbs.  per  square  foot  of  grate.  This, 
of  course,  puts  the  locomotive  out  of  the  hand-fired  class  and 
it  is  only  the  stoker  that  permits  it  to  develop  so  large  a  boiler 
capactiy. 

In  construction  the  boiler  does  not  differ  particularly  from 
customary  design,,  being  of  the  conical  type  83^  in.  in  diameter 
at  the  front  ring  and  96  in.  diameter  at  the  largest  point, 
having  19  ft.  tubes  and  a  combustion  chamber  of  3  ft.  6  in.  in 
length.  There  are  243  2j4  in.  tubes  and  40  sj^  in.  tubes,  giv- 
ing an  evaporative  heating  surface  of  3,795  sq.  ft.,  which,  to- 
gether with  the  firebox,  gives  a  total  evaporative  heating  sur- 
face of  4,132  sq.  ft.,  or  about  the  same  as  has  been  used  on  the 
larger  consolidation  locomotives  and  many  of  the  large  Pacific 
type  engines  which  are  not  equipped  with  superheaters.  It  is  of 
the  radial  stayed  type  having  a  firebox  84^  in.  wide,  the  inner 
firebox  sheet  sloping  slightly  inward.     One  of  the  detailed  illus- 


each  being  on  the  double  loop  system  formed  of  four  lines  of 
I  7/16  in.  tubes.  No.  9  B.  W.  G.  in  thickness.  These  elements 
extend  to  a  point  24  in.  from  the  back  tube  sheet  and  should 
deliver  steam  at  the  steam  chest  with  a  temperature  of  from 
600  to  625  degs.  F.  The  heating  surface  of  845  sq.  ft.  does  not 
include  the  surface  of  the  header.  There  is  little  doubt  in  the 
minds  of  those  familiar  with  this  locomotive  but  that  the  super- 
heater is  largely  responsible  for  the  success  of  the  engine  and 
that  without  it  it  would  have  been  practically  impossible  to  have 
obtained   this   amount  of  power  with   a   simple   locomotive. 

One  of  the  illustrations  shows  the  grates,  which  are  of  the 
rocking  type  in  four  sections  and  are  inclined  slightly  down- 
ward toward  the  center.  This  has  been  done  for  the  purpose  of 
getting  the  greatest  distance  possible  between  the  grate  level 
and  the  bottom  of  the  combustion  chamber,  since  it  is  necessary 
to  build  up  a  very  heavy  fire  before  starting  on  some  of  the 
heavier  grades. 

The  grates  are  shaken  by  power,  the  whole  apparatus  being 
furnished  by  the  Franklin  Railway  Supply  Company.  The  con- 
struction is  such  that  any  one  of  the  four  sections  can  be  shaken 
independently  or  all  of  them  together,  either  by  hand  or  by 
power,  as  desired.  The  arrangement  for  doing  this  is  shown  in 
the  illustrations  and  will  be  seen  to  consist  of  a  shaft  across 
the  back  head  of  the  boiler  just  above  the  cab  floor,  to  which 
are   connected  the    four   levers   attached   to   the   arms    from   the 
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DETAIL    OF     GRATE     I'AR. 


CONSTRUCTION    OF    BOILER    AT    DOME. 
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ARRANGEMENT   OF    GRATES    AXD    SHAKING    CONNECTIONS, 


Sote:  All  Plates  >l  Thick        ,^ 

All  Angles  2Hx2^»s?s  unless  noted 
All  Bolts  and  Rivets  H"Diam.4"Pitcb 


SIX-HOPPER  ASH    PAN    HAVING  83   CUBIC  FEET  CAPACITY. 
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(liffcri'in  Motions  of  the  urates.  'I'lirsc  slirikiiii;  Ifviis  have  a 
loose  fit  on  the  shaft  ami  either  nl  them  eaii  he  npcratcd  by 
hand.  Between  each  pair  it  will  be  seen  that  there  is  an  arm 
extending  upward  from  the  shaft,  on  which  it  has  a  st|uared  fit 
and  a  cap  is  provided  which  can  be  slipped  over  the  top  of  this 
and  one  or  both  of  the  shaker  levers.  Thus  when  the  shaft  is 
oscillated   the   movement   will   he   eommunicated   to   as   many   of 


Flllor  1  Wrot. Iron- 
pipe  4  H'  Long 


POWER    GRATE    SHAKER. 


the  shaker  levers  as  desired.  Below  the  cab  floor  there  are  two 
6  in.  cylinders,  each  fitted  with  a  double  piston  having  a  slot  in 
its  center  into  which  extends,  through  an  opening  in  the  side  of 
the  cylinder,  one  end  of  the  rocker  arm  connected  through  a 
link  to  an  arm  loosely  carried  on  the  shaft.  Around  the  upper 
end  of  this  rocker  arm  is  a  L'-shaped  forging,  having  a  square 
fit  on  the  shaft  and  provided  with  a  key,  which  passes  through 
an  opening  in  the  loosely  supported  arm.  Thus  when  more  than 
one  section  of  the  grates  are  to  be  shaken  by  hand  the  pins 
from  the  power  operating  gear  are  removed  and  the  caps  put 
over  the  tops  of  such  sections  as  it  is  de- 
sired to  shake  and  the  whole  arm  is  oscil- 
lated by  hand.  When  the  power  gear  is 
used  the  pins  are  inserted  and  the  cylinders 
oscillate  the  shaft,  shaking  such  sections 
of  the  grates  as  are  desired.  The  control 
of  the  shaking  apparatus  is  located  in  a 
double  valve  witli  two  operating  levers, 
which  is  placed  on  the  back  head  of  the 
boiler,  the  pipe  connection  being  such  that 
steam  is  admitted  to  one  and  the  other  end 
ot  the  cylinders  as  the  operating  handle  is 
thrown  from  one  side  to  the  other.  In  case 
steam  pressure  is  not  available  air  pressure 
can  be   used   for  operating  the   apparatus. 

As  can  be  readily  seen  by  the  amount  of 
coal  burned  when  the  locomotive  is  work- 
ing at  its  full  capacity,  it  is  very  necessary 
to  have  a  maximum  ash  pan  capacity  if  runs 
of  any  length  are  to  be  made,  therefore  the 
designers  have  evolved  an  unusual  and  ex- 
cellent arrangement  in  this  case,  which  con- 
sists of  six  separate  hoppers,  all  of  them 
being  dumped  from  one  power  operated 
gear.  This  pan  has  a  capacity  of  nearly 
83  cu.  ft.  as  compared  with  about  55  cu.  ft. 
for  the  ash  pan  on  a  large  Pacific  type  loco- 
motive. The  details  of  the  construction  of 
the  pan  are  clearly  shown  in  one  of  the  il- 
lustrations. It  will  be  seen  that  it  is  entirely 
self-clearing  and  that  a  cylinder  of  large 
size  is  provided  for  moving  the  slides.  A 
novelty  is  introduced  in  connection  with  the 
air  inlets  at  the  mud  rings,  where  in  place 
of  the  ordinary  vertical  opening  underneath 
the  ring  covered  with  netting,  the  pan  in 
this  case  has  been  extended  out  $y2  in.  from 
the  mud  ring  and  brought  up  to  the  same 
level,  leaving  a  horizontal  opening  of  this 
dimension     on     both    sides.      As    is     shown 


m  llu  iihotiinr.ipli  the  overfiow  from  the  nijeetors  has  liccn  split 
and  discharges  into  the  front  and  back  hoppers  of  the  pan  at 
both  sides.  Since,  of  course,  the  locomotives  operate  in  a  mild 
climate  this  arrangement  is  feasible  and  advisable. 

The  Street  locomotive  stoker  applied  to  these  locomotives  dif- 
fers slightly   from  that  illustrated  and  described  on  page  232  of 
Ihe  June  issue.    This  change  being  in  connection  with  the  pass- 
age from  the  conveyors  to  the  dis- 
tributing   nozzles.      The    stoker    in 
other   respects   is  the   same   as  that 
shown.     In  this  case  the  coal  upon 
being  emptied  from  the  bucket  con- 
veyor   falls   upon    a    screen,    which 
can  be  rotated  to  get  different  size 
openings    to    correspond    with    the 
quality  of  coal  Ix-ing  used,  and  such 
coal  as  will  pass  through  the  open- 
ings  falls   into   the   passage   to  the 
J    (3  center    nozzle,    the    finer   coal    thus 

•-^    '    '^    '^     °  all  being  put  into  the  firebox  at  the 

back  end.  Such  coal  as  will  not 
pass  through  the  screen  slides 
downward  and  is  discharged  into 
the  two  side  pipes.  A  distributing  device,  arranged  across  the 
engine  so  that  the  rolling  of  the  locomotive  or  the  angularity 
of  the  track  will  not  affect  it,  controls  the  distribution  between 
these  two  nozzles.  One  of  the  illustrations  shows  a  view  in 
the  cab  which  clearly  illustrates  this  arrangement. 

In  the  front  end,  the  arrangement  has  been  greatly  simplified 
by  the  use  of  the  steam  pipes  passing  out  through  the  side  of  the 
smoke  box  to  the  top  of  the  steam  chest.  A  comparatively  low 
exhaust  nozzle  having  a  tip  with  a  minimum  diameter  of  y^ 
in.  is  used  in  connection  with  a  long  straight  interior  extension 


IN    CAB.    SHOWING    ARRANGEMENT   OF   STREET    STOKER    AND    THE 
SCREW    REVERSE    GEAR. 
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to  the  20  inch  stack.  The  front  tube  sheet  is  set  well  back 
from  the  center  of  tlie  stack,  giving  ample  room  for  the  super- 
heater. 

Cylinders. 
Simple  cylinders  2g  in.   in   diameter  by  28   in.   stroke  are   the 


tlirust  bearings  have  been  provided  on  either  side.  On  this 
shaft  is  an  extending  ring  with  notches  to  the  number  of  ten 
and  a  latch  is  provided  on  the  upper  side  which,  by  falling  into 
one  of  the  notches,  locks  the  gear  in  place.  Since  there  are  ten 
of  these  notches  and  a  complete  revoluton  of  the  wheel  gives  a 


largest  ever  applied  to  a  passenger  locomotive  and  the  largest      movement  of  ij^  in.,  it  will  be  seen  that  each  notch  corresponds 
in   diameter  of  any   simple  locomotive  on   our  records.     An   in-       to  less  tlian   %  in.  movement  of  the  reach  rod.     A  scale  is  se- 


DET.-\ILS    OK    CYLINDER    H.-\VING    STE.-\M    .\DiMISSI0N    AT    THE    TOP    OF   THE   STE.\M    CHEST. 


spection  of  the  illustration  showing  the  details  of  construction 
indicates  that  no  great  difficulty  was  experienced  in  designing 
them.  The  customary  90  in.  centers  have  been  obtained  and  be- 
cause of  the  use  of  the  outside  steam  pipes,  eliminating  any 
necessity  for  entrance  steam  passages  in  the  saddle,  the  design 
is  greatly  simplified  and  improved  Sixteen-inch  piston  valves 
are  employed  and  the  standard  by-pass  valve  of  the  builders  has 
been  applied.  In  this  case  a  small  extra  piston  has  been  pro- 
vided in  the  by-pass  valves,  acting  as  a  cushion  and  preventing 
all  slamming  of  the  valves  against  their  seats.  It  will  be  seen 
that  arrangements  are  made  for  the  admission  of  oil  directly  to 
the  top  of  cylinder  at  the  center. 

The  piston  rod  is  4H  in.  iu  diameter  and  has  an  extension 
through  the  front  cylinder  head  where  a  suitable  bearing  and 
packing  gland   is  provided. 

Valve  Gear. 

These  locomotives  present  the  first  example  in  regular  service 
in  this  country  of  the  use  of  the  straightforward  hand-oper- 
ated screw  reverse  gear.  The  construction  of  this  gear  is  shown 
in  one  of  the  illustrations  and  it  will  be  seen  that  it  consists 
simply  of  a  steel  block  sliding  in  guides  attached  to  the  side  of 
the  boiler  and  threaded  to  receive  a  shaft  having  triple  thread. 
1%  in.  pitch.  It  also  carries  an  extension  threaded  to  receive  a 
3  in.  extra  heavy  iron  pipe,  which  is  carried  out  through  the 
front  of  the  cab  to  another  block  in  guides  to  which  is  pinned 
the  reach  rod.  A  steel  shaft  threaded  to  suit  the  block  passes 
through  it  and  carries  the  operating  wheel  at  the  back  end. 
Where  this  shaft  takes  a  bearmg  in  the  supporting  casting  ball 


cured  to  the  top  of  the  upper  guide  and  a  pointer,  from  the 
sliding  block,  indicates  on  it  the  number  of  inches  cut-off  for 
any  particular  position.  This  scale  is  stamped  after  the  gear  is 
in  place  and  directly  from  the  measurements  made  on  the  valve 
stem.  It  requires  about  10  turns  of  the  wheel  to  throw  the  en- 
gine  from  full  gear  forward  to  full  gear  backward. 

A  new  construction  is  noticed  in  connection  with  the  guide 
carrying  the  valve  stem  crosshead.  This  is  shown  in  detail 
below  and  is  arranged  so  that  all  lost  motion  and  wear  can  be 
readily  taken  up  without  dismantling  the  gear.  The  gear  is 
arranged  to  give  a  7  in.  valve  travel  and  the  valve  has  a  3/16 
in.   lead. 

The  frames,  which  are,  of  course,  very  heavy,  are  made  of 
vanadium  steel.     Two  95^  in.  pumps  have  been  provided  on  the 
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Icft-liand  side  and  two  reservoirs,  one  20}/^  by  150  in.,  and  the 
otlicr  20)/.  by  90  in.,  arc  swung  under  the  running  board.  The 
cylinder  cocks  arc  operated  by  the  Hancock  pneumatic  gear. 
The  front  and  rear  trucks,  tlie  latter  being  of  the  inside  journal 
type,  arc  of  the  builders'  standard  practice,  which  has  been  il- 
lustrated in  these  columns.  It  will  be  noticed  that  a  small  run- 
ning board  is  provided  underneath  the  cab  on  cither  side,  with 
a  suitable  handhold,  permitting  access  to  the  air  pumps,  check 
valves  and  other  parts  reached  from  the  running  board  with- 
out passing  though  the  cab.  The  tender  is  large,  having  a  ca- 
pacity   for   0,000  gallons   of   walcr   and    15   tons   of   coal.      It   is 


Tubes,    miinhcr    .tiuI    outside   diameter 243-2^^,    40-6J^   in. 

Tubes,  length 19  ft. 

Heating    surface,    tubes 3,795  sq.  ft. 

Heating    surface,    lirebox 337  sq.  It. 

Heating    surface,    total 4,132  sq.  ft. 

.Superheater    heating    surface 845  sq.  ft. 

Grate    area 66.7  sq.  ft, 

Smokcstaclc,    diameter 20  in. 

Smokestacic,   height   above   rail 179  in. 

Center  of  boiler  above  rail 120  in. 

TENDER. 

Frame    IS  in.   chan. 

Wheels,    diameter 38  in. 

Journals,  diameter  and.i^ngth 5J^  x  10  in. 

Water  capacity TV 9,000  gals. 

Coal    capacity 16    tons 


Ca 


^.f^;^^ 


Migg^Q^jBEg^A^ 


THE  TURBINE  LOCOMOTIVE 


SCREW   REVERSE  GEAR. 


carried  on  trucks  fitted  with  the  Andrews  cast  steel  side  frame. 
The  tender   frame  is  built  up  of  13  in.  channels. 

The  general  dimensions,  weights  and  ratios   are  given   in   the 
following  table : 

GENERAL    DATA. 

Gauge 4    ft.   S'A    ins. 

Service    Passenger 

Fuel Bit.  Coal 

Tractive    effort 58,000  lbs. 

Weight   in   working   order 330,000  lbs. 

Weight  on  drivers 239.000  lbs. 

Weight  of  engine  and  tender  in  working  order 503:400  !bs. 

Wheel  base,  driving 16  ft.  6  in. 

Wheel  base,  total 37  ft.  5  in. 

Wheel  base,  engine  and  tender 70  ft.  6  in. 

RATIOS. 

Weight  on  drivers  -7-  tractive  effort 4.12 

Total  weight  -~  tractive  effort 5.69 

Tractive  effort  X   diam.   drivers  -^  total  heating  surface 870.00 

Tractive  effort  X  diam.  drivers  -^  equivalent  heating  surface 666.00 

Total   heating  surface  ~  grate  area 61.90 

Firebox   heating  surface   -^   total    heating   surface    per   cent 8.15 

Weight  on  drivers  ~  total  heating  surface 57.90 

Weight   on   drivers  -^   equivalent   heating  surface 44.30 

Total  weight  -^  total  heating  surface 80.00 

Total  weight  -h  equivalent  heating  surface 61.00 

Volume  both  cylinders,  cu.  ft 21.40 

Total  heating  surface  -^  vol.  cylinders 193.00 

Equivalent  heating  surface  -^  vol.  cyls 252.00 

Grate  area  -^  vol.  cyls 3.12 

CYLINDERS. 

Kind   Simple 

Diameter   and  stroke 29  x  28  in. 


Kind    Piston 

Diameter   16  in. 

Greatest    travel 7  in. 

Outside   lap    1  ^    in. 

Inside  clearance   Is   in. 

Lead    3-16  in. 


Driving,   diameter  over  tires 02  in. 

Driving,  thickness  of  tires 3  in. 

Driving   journals,   main,   diameter   and   length llj^   x  14  in. 

Driving  journals,  others,  diameter  and  length lOJ^  x  14  in. 

Engine    truck    wheels,    diameter 33  in. 

Engine    trucks,    journals 6  x  12  in. 

Trailing  truck  wheels,  diameter 44   in. 

Trailing  truck,   journals 9  x  14  in. 

BOILER. 

Style    Conical 

Working     pressure 180  lbs. 

Outside  diameter  of  first  ring 83    H    in. 

Firebox,    length    and   width Hi'/i   x  8454   in. 

Firebox    plate,    thickness H  x   J4  in. 

Firebox,    water   space F-5,    S.    &   B-4  J^   in. 


The  turbine  locomotive  is  now  be- 
ing developed  elsewhere  than  at 
Glasgow.  A  stTiall  locomotive  fitted 
with  specially  designed  turbines  has 
been  successfully  tried  at  Milan.  The 
peculiar  feature  of  the  turbine  is  the 
use  of  movable  blades,  which  are  op- 
erated in  series.  Four  sets  of  such 
blades  are  used,  and  at  high  speed 
the  steam  strikes  the  first  set  of 
blades  only,  while  at  intermediate 
speeds  two  sets  or  three  sets  can 
come  into  piay.  The  reversing  mech- 
anism is  a  special  and  unique  feature 
of  this  motor.  The  rotors  have  two 
sets  of  blades  which  are  of  opposite 
curvature.  When  running  in  one  di- 
rection the  steam  passes  over  the 
blades  at  the  outer  circumference  from  left  to  right ;  when 
running  in  the  opposite  direction  steam  passes  over  the 
other  set  of  blades  from  right  to  left.  In  either  case  the  loss  of 
energy  due  to  the  blowing  action  of  the  second  set  of  blades  only 
amounts  to  a  small  fraction  of  the  total,  and  the  experiments 
show  it  to  be  2  to  3  per  cent.  It  is  reported  that  this  engine 
starts  well  under  load  both  on  curves  and  gradients,  and  that  the 
consumption  of  steam  has  not  exceeded  38  lbs.  per  horsepower 
liour  when   running  in   either   direction. 


SuDjECTs  AT  THE  GENERAL  Fore.men's  CONVENTION. — The  Ex- 
ecutive Committee  of  the  International  Railway  General  Fore- 
men's Association  has  outlined  the  following  subjects  for  dis- 
cussion at  ne.xt  year's  convention :  "How  Can  Shop  Foremen 
Best  Promote  Efficiency?"  to  be  pres'^nted  by  William  G.  Reyer, 
general  foreman,  Nashville,  Chattanooga  and  St.  Louis,  Nash- 
ville, Tenn.  (this  will  be  a  continuation  of  the  paper  presented 
at  the  convention  in  1910)  ;  "Shop  .Supervision  and  Local  Con- 
ditions "  to  be  presented  by  W.  W.  Scott,  general  foreman,  Cin- 
cinnati, Hamilton  and  Dayton,  Indianapolis,  Ind. ;  "Shop  Spe- 
cialization, Work  and  Tools,"  by  W.  T.  Gale,  demonstrator, 
Chicago  and  Northwestern,  Chicago :  "Roundhouse  Efficiency," 
by  William  Hall,  shop  foreman,  Chicago  and  Northwestern, 
Escanaba,  Mich.  L.  H.  Bryan,  Duluth  and  Iron  Range,  Two 
Harbors,    Minn,     is   secretary   of  the   association. 


Santa  Fe  Scholarship. — Ture  Tulien,  machinist  apprentice  at 
Topeka,  Kans.,  has  been  awarded  the  Santa  Fe  Armour  scholar- 
ship. The  Santa  Fe  Employees  Magazine  maintains  a  scholar- 
ship at  the  Armour  Institute  of  Technology  in  Chicago,  provid- 
ing for  four  years  free  tuition  to  the  Santa  Fe  apprentice  mak- 
ing the  highest  marks  during  his  four  years  apprenticeship.  At 
present  there  are  two  apprentices  at  Armour. 


Most  of  the  Cuban  Railways  are  in  the  hands  of  British 
companies.  The  total  mileage  is  2,170  miles.  The  leading  rail- 
ways are:  The  United  Railways  of  Havana,  with  710  miles;  the 
Cuba  Railroad,  with  595  miles ;  the  Cuban  Central  Railway,  with 
262  miles,  and  the  Western  Railway  of  Havana  with  147  miles. 
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AN  INTERESTING  MACHINE  TOOL  CONVERSION. 


It  is  a  well-known  fact  that  the  conversion  of  a  practically 
discarded  machine  tool  of  a  certain  class  into  one  capable  of 
productive  and  useful  work  in  an  entirely  different  field  is  con- 
sidered by  machine  shop  foremen  generally  as  the  crowning 
achievement  of  the  trade,  and  there  are  very  few  foremen  who 
have  not  experimented  along  this  hne,  although  not  always 
with  entire  success.  Instances  abound  in  many  of  the  older 
shops  where  worn  out  planers   have  been   metamorphisized  into 


No.l 


No.2 


quite  adequate  grinding  machines  for  the  truing  of  guides,  etc., 
where  lathes  have  even  been  changed  into  drill  presses  and 
shapcrs  made  to  actually  bore  car  brasses.  Whether  advisable 
or  not,  these  changes  are  always  of  interest  as  a  tribute  at  least 
to  the   ingenuity   displayed   in   the   conception. 

The  conversion  of  an  old  bolt  cutter,  as  herein  illustrated,  to 
a  thoroughly  efficient  pipe  threading  machine  forcibly  illustrates 
what  may  be  done  to  preserve  usefulness  in  a  tool  of  practi- 
cally no  value  other  than  scrap.  This  bolt  cutter  was  a  single- 
head  affair,  of  a  capacity  sufficient  to  thread  bolts  vip  to  1^4  i"- 
diameter,  and  which  had  been  crowded  out  of  service  through 
the  introduction  of  modern  machines.  The  shop  in  question 
was  in  need  of  a  pipe  threading  machine  for  pipe  up  to   i}i  in. 


;No.4 


'T       - 


diameter,  and  being  unable  to  secure  the  necessary  appropria- 
tion for  its  purchase  recourse  was  had  to  the  old  discard,  and 
with  very  happy  results. 

Fig.  I  illustrates  the  assembled  machine  after  having  been 
changed  over  to  include  its  new  field  of  usefulness.  The  orig- 
inal die  head  that  had  been  on  spindle  No.  2  was  removed  en- 
tirely, as  well  as  the  rigging  which  actuated  its  opening  and 
closing,  and  the  part  marked  No.  4  in  Fig.  2  which  was  integral 
with  the  spindle  was  turned  off  to  the  size  A.  A  new  head,  as 
■shown  in  Fig.  3.  was  made  from  a  suitable  piece  of  cast  iron. 
This  was  provided  with   a   square  countersink   large   enough   to 


take  in  a  I'A  in.  pipe  die,  bushings.  No.  5,  being  made  for  the 
smaller  dies.  Lugs,  No.  6,  and  set  screws,  No.  7  serve  to  hold 
the  bushings   and  dies  firmly  in  place. 

The  vise  of  the  carriage,   No.  3.   in   Fig.   i   was  also   changed 
somewhat,   this  change  being  more   clearly  indicated   in   Fig.   4. 
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FIG.    3. 

New  jaws.  No.  9,  were  made  so  that  their  shanks  would  tit  in 
the  original  slots  of  the  vise.  These  were,  of  course,  made 
male  and  female,  as  shown  in  the  above  reference,  this  in  order 
to  clamp   ^  in.  pipe  as  well  as  the   I'A  in.  size. 

The  remaining  points  of  interest  are  clearly  apparent  in  the 
illustrations  and  scarcely  require  further  explanation,  but  some 
comment  on  the  speed  is  advisable.  As  will  be  noted,  the  ma- 
chine has  a  two-step  cone  and  the  pulleys  were  so  proportioned 
that  the  spindle  made  45  revolutions  on  the  highest  speed  and 
20  on  the  lowest,  equivalent  to  a  cutting  speed  of  12  feet  per 
minute  which  left  a  clean-cut  thread.  The  machine  was  also 
tried  cutting  thread  on  ij.4  in.  pipe  on  the  fastest  speed,  that  of 
18  ft.  per  minute,  but  it  was  found  that  this  resulted  in  a 
ragged  thread.  The  pulleys  were  finally  proportioned  so  that  on 
the  lowest  cutting  speed  14  ft.  per  minute  was  secured  with 
lyi  in.  pipe.  The  machine  is  in  daily  use  in  one  of  the  large 
western  railroad  shops,  and  is  considered  to  do  the  work  with 
the  best   economy  considering  all   factors. 
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New  Locomotive  Terminal  Facilities  at  Bloomington,  111. 


CHICAGO   &   ALTON    RAILWAY 


rou    THE    TIIIUI)    TL\IK    THE    CHICAGO    &    ALTON     RAILWAY    HAS     FOUND    IT    NECESSARY    TO    liUILD    A 

LARGER    UOUNDHOC'SE.    WITH   ATTENDING   FACILITIES,   AT   BLOOMINGTON.   AND  ARE  NOW  JUST 

PUTTING    INTO    SERVICE    A    USTALL    ROUNDHOUSE.   WITH   MOJJERN   COALING  STATION 

AND    CINDER   PITS    OF    SUITABLE    CAPACITY   WHICH   WAS   DESIGNED  AND 

nUILT    BY    WESTINGHOUSE,    CHURCH,    KERR   &    CO. 


On  new  ground  acquired  for  the  purpose,  adjacent  to  the  main 
repair  shop  at  Blooniington,  111.,  the  Chicago  &  Alton  Railway 
has  erected  a  very  large  roundhouse.  It  contains  44  stalls,  is 
too  ft.  6  in.  between  circular  walls,  and  is  provided  with  a  lOO 
ft.  turntable,  together  with  two  cinder  pits  serving  four  tr^,cks, 
each  being  201  ft.  4  in.  in  length,  and  a  large  mechanical  coaling 
station,  spanning  four  tracks,  having  a  storage  capacity  of  525 
totis.  A  large  sand  house,  sand  dryer,  and  necessary  equipment, 
together  with  two  100,000  gallon  water  storage  tanks,  have  also 
been  constructed.  The  steam,  air,  electricity  and  water  supply 
are  obtained  from  the  power  house  of  the  shops,  which  is  not 
far  distant. 

The  roundhouse  structure  outside  of  its  size  presents  very  few 
features  of  interest.    The  decision  to  have  a  distance  of  over  100 


tically  and  being  counterbalanced.  The  roof  is  of  the  flat 
wooden  type  and  rises  from  20  ft.  10  in.  at  the  outer  circle  waB 
to  25  ft.  154  i'l-  at  the  inner  circle.  It  is  covered  with  four-ply 
tar  and  felt  roofing  and  is  supported  by  three  10  by  10  in. 
wooden  posts  equally  spaced  on  the  interior  and  a  12  by  12  in. 
door  post  at  the  inner  wall.  The  doors,  arranged  to  swing  out- 
ward, are  of  solid  wood  structure  and  there  are  S  ft.  lighting 
transoms  above  them.  The  whole  house  is  divided  into  four 
sections  by  13  in.  fire  walls  giving  ten  pits  in  two  sections  and 
12  in  the  other  two.  The  tracks  are  at  an  angle  of  7°  12'  and 
reach  the  turntable  circle  without  the  use  of  frogs. 

Concrete  has,  of  course,  been  liberally  used  throughout  the 
structure,  the  floors,  pits  and  foundations  being  of  this  mate- 
rial, as  well  as  the  turntable  circle  wall  and   foundation.     The 


PLAN    SHOWING    RELATIVE    LOCATION    OF    NEW    ROUNDHOUSE    AND    ACCOMPANYING    IMPROVEMENTS     AT    BLOOMINGTON,    ILL. 


ft.  between  circular  walls  is  no  doubt  a  wise  one,  as  is  also  the 
installing  of  a  100  ft.  power  operated  turntable.  The  practically 
standard  dimension  for  roundhouses  has  been  in  the  neighbor- 
hood of  90  ft,  and  even  with  the  present  power,  particularly  in 
drop  pit  sections,  it  is  often  found  necessary  to  leave  the  doors 
open  or  to  remove  the  tender  and  back  the  locomotive  in  for 
work  on  certain  drivers.  At  present  every  indication  points  to 
continual  increase  in  length  of  locomotives,  and  it  is  not  beyond 
reason  to  believe  that  a  90  ft.  house  will  prove  to  be  too  small 
for  convenient  work  in  the  not  distant  future. 

In  this  case  the  roundhouse  consists  of  brick  pilasters  in  the 
outer  circle,  which  measure  about  5  ft.  in  width  by  17  in.  thick 
and  are  supported  in  a  concrete  foundation.  Between  each 
there  is  a  brick  wall  8^/2  in.  thick  carried  up  4  ft.  3  in.  above  the 
floor  level,  above  which  the  space  between  the  pilasters  and  to 
the  roof,  a  distance  of  15  ft.  7  in.,  is  window  area  formed  of  18 
sash  in  6  vertical  sections,  the  sash  being  arranged  to  slide  ver- 


engine  pits  are  shown  in  detail  in  the  illustrations  and  will  be 
seen  to  be  particularly  well  designed.  They  are  TJ  ft.  in  length, 
there  being  a  drop  of  6  in.  toward  the  inner  circle  for  drainage, 
the  maximum  depth  of  pit  beirg  3  ft.  The  side  walls  are  made 
2  ft.  4  in.  in  thickness,  which  gives  a  solid  support  for  jacks  on 
either  side  of  the  locomotive  for  the  full  length.  A  novelty  is 
introduced  at  the  outer  end  of  the  pits,  where  there  is  a  de- 
pression in  the  concrete  outside  of  each  track  rail  16  in.  wide 
and  II  in.  deep  covered  with  a  removable  section  of  wooden 
flooring.  This  depression  is  11  ft.  in  length  and  is  provided 
for  the  convenient  insertion  of  jacks  under  the  bumper  beams 
of  low  wheeled  locomotives. 

An  unusually  liberal  provision  for  drop  pits  has  been  made 
in  this  roundhouse,  there  being  12  pits  served  with  driver  drop 
pits  and  five  other  pits  having  a  truck  drop  pit. 

Over  each  alternate  pit,  located  at  about  the  center,  there  is  a 
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36  by  24  in.  cast  iron  roof  ventilator,  which  is  practically  the 
only  means  of  escape  for  the  steam  and  gas,  which  always  col- 
lects and  hangs  along  the  roof  of  a  roundhouse.  There  is  no 
opening  around  the  smoke  jacks  or  under  the  roof  at  the  inner 
end,  which  is  the  highest  point  of  the  structure.  The  smoke 
jacks  are  of  asbestos  moulded  to  form  and  bolted  together,  the 


are  of  the  customary  concrete  design  under  the  floor,  having 
branches  running  to  each  pit.  There  are  also  branches  leading 
to  outlets  under  the  windows  in  the  outer  wall,  discharging  at  a 
point  3  ft.  6  in.  above  the  floor.  The  largest  of  the  main  heating 
ducts  has  a  section  of  47  by  60  in.  at  the  fan  and  gradually  re- 
duces in  size  into  22  by  24  in.  at  the  last  stall,  each  duct  serving 


IH  Flooring 


Enlarged  Section 
of  Jacking  Pit. 


Section  of  Drop  Pit 
between  Engine  Pits. 


Section  of  Drop  Pit 
at  Engine  Pit. 
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Typical  Section  of  Pits. 
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Plan  of  Outer  End  of  Pits.  Section  on  D-D 

DETAILS    OF    PITS,     SHOWING     JACKING    PIT    AT    OUTER    END. 
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bottom  of  the  hoods  being  4  ft.  in  width  and  10  ft.  in  length. 
They  are  carried  to  a  good  height  above  the  roof,  there  being 
none  of  the  straight  section  of  the  jack  inside  the  house. 

The  heating  is  provided  by  the  indirect  system,  using  hot  air 
supplied  by  two  180  in.  engine  driven  fans,  capable  of  com- 
pletely renewing  the  air  in  the  building  in  18  minutes.  These 
two  fans  are  located  in  separate  fan  houses  about  24  ft.  square, 
built  as  small  additions  to  the  roundhouse.     The  heating  ducts 


15  stalls.  Heat  is  supplied  entirely  by  live  steam  from  the  power 
house,  there  being  a  6  in.  main  carried  to  the  roundhouse  for 
running  the  fan  engine,  the  pumps,  steam  blowers  and  for  the 
steam  heating  coils. 

One  of  the  pits  has  been  omitted  and  this  space  is  occu- 
pied by  the  hot  water  boiler  washing  and  filling  system  supplied 
by  the  National  Boiler  Washing  Company  of  Chicago.  (For  full 
illustrated  description  of  this  apparatus  see  American  Engineer, 
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Hole  for  Heating  Pipe 
SECTION    OF    ROUNDHOUSE,    SHOWING    SECTION    OF    BOTH    TRUCK    AND    DRIVER  DROP  PITS. 


Pipe  Trench 
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VIEW    IN    CIRCLE    OF    DLOOMINGTON    ROUNDHOUSE. 


Dec,  1910.  page  469.)  All  piping  from  the  boiler  washing  sys- 
tem, as  well  as  the  water,  compressed  air,  etc.,  with  the  excep- 
tion of  the  blowing  off  pipe,  which  is  carried  overhead,  are  in- 
stalled in  the  pipe  trench  of  concrete  running  around  the  c'rcle 
at  the  inner  ends  of  the  pits.     There  is  a  separate  fire  line,  con- 


BIRD  S-EVE  VIEW  OF    MECH.ikNIC.\L  ClNtiER  PIT. 


nected  to  the  city  water  system.  Having  six- 
teen two-inch  plugs  distributed  throughout 
the  roundhouse  and  vicinity.  Artificial  illu- 
mination is  provided  by  250-watt  tungsten 
lamps,  two  of  which  are  suspended  from  the 
roof  over  the  spaces  between  stalls.  For 
lighting  the  turntable  and  tracks  outside  there 
are  four  flaming  arc  lamps  mounted  on  wall 
bracket  fixtures  on  the  inner  circle  of  the  house. 

On  the  100  ft.  deck  type  turntable  there  is 
provided  an  electric  turntable  tractor  fur- 
nished by  George  P.  Nichols  and  Brother, 
which  utilizes  a  20  h.p.  d.c.  motor  of  the 
crane  type.  This  apparatus  also  includes  an 
electrically  driven  winch  for  handling  dead 
locomotives. 

On  each  of  the  four  tracks  leading  to  the 
roundhouse  are  provided  cinder  pits  of  large 
size,  arrangement  being  made  for  mechanically 
handling  the  cinders.  These  four  tracks  are 
in  pairs,  between  which  there  is  a  track  lo- 
cated on  the  same  level  for  cinder  cars.  Each 
pair  of  tracks  are  really  served  by  one  pit, 
the  arrangement  being  such  that  the  concrete 
bottom  of  the  pits  underneath  the  tracks  slopes 
inward  to  a  large  open  concrete  pit  between 
the  tracks,  the  cinders  being  discharged  en- 
tirely by  gravity   into   this   open   space.     The 


outer  rail  of  each  track  is  carried  on  the  concrete  re- 
taining wall  of  the  pits  and  the  inner  rail  is  supported  on 
iS  in.  I-beam  stringers  encased  in  concrete  and  resting  on 
concrete  piers  10  ft.  apart,  there  being  a  reinforcing  wall 
from  each  pier  to  the  side  of  the  pit,  cutting  up  the  length 
into  10  ft.  compartments.  Spanning  both  of  the  double  pits  and 
covering  their  full  length  there  is  a  traveling  crane,  which  oper- 
ates a  grab  bucket  and  loads  the  cinders  into  the  cars  on  the 
center  track.  This  crane  is  of  the  four-motor  type,  operated 
from  a  cab  carried  on  the  trolley.  The  cinder  pits  are  usually 
kept  filled  witli   water  to  a  depth  of  4  or  5   ft. 

It  will  be  readily  apparent  that  this  same  cinder  handlmg 
apparatus  can  be  used  in  case  of  an  emergency  for  coaling  loco- 
motives by  simply  putting  the  loaded  coal  cars  on  the  cinder  car 
track  and  using  the  grab  bucket  and  crane  to  load  the  tenders. 
One  of  the  illustrations  shows  the  construction  at  this  point  very 
clearly. 

A  supply  of  coal  can  be  obtained  on  any  one  of  the  four 
tracks  that  lead  over  the  cinder  pits,  the  station  being  of  the 
elevated  bunker  type  provided  with  crushers  and  bucket  con- 
veyors. The  structure  is  of  steel  and  reinforced  concrete,  en- 
tirely fireproof,  and  provided  with  coal  handling  apparatus  in 
duplicate.  There  are  two  receiving  tracks  passing  over  a 
concrete  pit  about  35  ft.  in  length,  in  which  are  located 
two    hoppers    and    crushers.      Each    crusher    can    discharge    into 


INTERIOR    VIEW,    SHOWING    L.ARCE    WINDOWS. 


393 


\MERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


October,  1911. 


either  of  the  two  independent  bucket  elevators,  ;ach  with  a 
capacity  of  80  tons  per  hour,  and  driven  by  a  15  h.p.  motor.  The 
crushers  are  operated  by  25  h.p.  motors.  The  coal  handling  part 
of  the  station  was  furnished  by  the  Exter   Machine  Works. 

In  the  coaling  station  is  also  provided  a  storage  bin  for  dry 
sand,  a  supply  of  ^V^  cu.  yds.  being  stored  for  each  of  the  four 
tracks.  The  sand  is  dried  by  steam  dryers  in  a  separate  struc- 
ture, and  elevated  by  air  pressure  to  the  storage  bin. 

The  general  water  service  for  the  whole  terminal  is  taken 
from  the  regular  supply  system  at  the  shops,  there  being  two 
new  100,000  gallon  wooden  storage  tanks  provided  near  the  coal- 
ing  station.      These   are    located   on   a   steel   structure   20    ft.    in 


height  and  from  them  water  is  distributed  through  18  in.  mains 
o  the  four   12  in.   water  cranes.     A  supply  is  also   carried  into 
the  roundhouse  for  general  service  purposes. 

In  addition  to  the  six  inch  line  for  the  fans  and  general 
steam  service  there  is  a  3  in.  line  of  steam  piping  carried  to 
;he  sand  dryer,  an  extension  of  which  passes  to  the  cinder  pits 
for  the  purpose  of  thawing  out  engines  in  winter  time.  This  line 
comprises  about  1,000  ft.  of  underground  pipe.  Unusual  precau- 
tions have  been  taken  for  protecting  and  draining  this  and  the 
other  steam  lines,  all  of  which  are  underground. 

The   whole   terminal   was   designed   and   erected   by   Westmg 
house.  Church,  Kerr  &  Co.,  New  York. 


Traveling  Engineers  Association,  Nineteenth  Annual  Convention 


A    REVIEW    OF    THE    VARIOUS    COMMITTEE    REPORTS     AND    THE     DISCUSSION    THEREON    PRESFNTED     AT 
THE   CONVENTION   HELD   IN   CHI  CAGO,  AUGUST  29-SEPTEMBEr1  ^J^t-^r-^^TED     AT 


The  nmeteenth  annual  convention  of  the  Traveling  Engineers 
Association  rt'as  held  at  the  Hotel  Sherman,  Chicago,  August  29 
to  September  i.  F.  C.  Thayer,  of  the  Southern  Ry.,  Atlanta, 
Ga.,  presided,  and  in  his  address  briefly  reviewed  the  work  of  the 
association  and  called  attention  to  the  opportunities  that  are 
now  presented  the  traveling  engineers  as  individuals  and  as  an 
organization  for  further  effective  work  in  promoting  efficiency 
and  economy.  Mr.  Thayer  also  directed  attention  to  the  im- 
portance of  the  traveling  engineer  in  introducing  proper  tonnage 
ratings  and  securing  proper  locomotive  maintenance.  On  the 
opening  day  Robert  Quayle,  general  superintendent  of  motive 
power,  Chicago  and  North  Western  Ry.,  in  an  excellent  address 
made  a  strong  personal  appeal  for  absolute  and  fearless  honesty 
on  the  part  of  the  traveling  engineers  in  the  performance  of 
their  duties.     In  this  latter  connection  Mr.  Quayle  said  in  part: 

"The  traveling  engineer's  duties  are  twofold— he  must  stand 
for  the  men,  and  he  must  stand  for  the  company.  Get  the  men 
with  you  and  stand  with  them.  They  will  pull  for  you,  and 
thus  for  the  company  which  you  represent.  Be  honest'  If  you 
believe  an  engincman  is  not  doing  his  best,  ask  him  what  is 
\vrong  with  his  tireman,  and  if  he  replies,  'Nothing,'  ask  him 
about  his  engine.  He  cannot  blame  it  on  the  engine  if  you  are 
on  It  and  can  see  for  yourself  that  it  is  all  right.  Then  you  can 
put  It  up  to  him.  Tell  him  you  can  afTord  to  give  him  $1,000  or 
$1,200  a  year  to  stay  at  home  and  put  some  one  else  in  his  place 
It  will  touch  his  pride,  for  he  will  not  want  to  be  classed  below 
the  average.  It  will  make  him  think,  and  there  will  soon  be 
soniething  doing,  for  the  truth  pinches  and  squeezes  hard. 

"The  traveling  engineer  should  keep  things  stirred  up,  not  alone 
with  the  engmemen,  as  suggested  above,  but  with  the  round- 
house foreman,  the  master  mechanic  and  the  superintendent  of 
motive  power.  If  the  roundhouse  foreman  allows  work  reported 
by  the  engineer  to  go  out  unattended  to.  it  will  make  the  engi- 
neer careless  in  reporting  work.  Ask  the  foreman  why  it  was 
not  attended  to,  and  if  he  pleads  tlie  lack  of  help,  ask  him  why 
he  did  not  get  more.  Keep  after  and  pound  the  master  mechanic 
and  superintendent  of  moti\e  power  for  the  assistance  or  co- 
operation which  they  should  give.  Do  not  report  favorably  on  a 
device  because  your  superiors  are  interested  in  it,  flnanciallv  or 
otherwise.     They  want  to  know  the  truth  about  it." 

The  number  of  carefully  chosen  and  well  presented  commit- 
tee reports  forcibly  attest  to  the  value  of  the  work  being  per- 
formed by  this  important  association.  The  questions  of  fuel 
economy,  efficient  handling  of  the  electric  locomotive,  develop- 
ments and  improvements  in  automatic  stokers.  Mallet  compound 
engmes  in  road  service,  lubrication  of  locomotives  using  super- 
heater steam,  and  the  benefits  derived  from  the  use  of  the  brick 
arch  were  each  ably  presented  and  practically  every  paper  was 
accorded  an  animated  and  valuable  discussion.  The  practical 
natui-e  of  these  subjects  carries  a  particular  appeal  at  this  time, 
and  it  is  very  sure  that  much  valuable  data  has  been  tabulated 
and  a  much  better  understanding  of  the  various  problems  exists 
than  prior  to  this  convention. 

The    report    of    the    secretary,    W.    O.    Thompson,    showed    a 


membership  of  812,  an  increase  of  5.4  per  cent,  during  the  past 
year.  He  has  a  balance  of  $384  on  hand,  with  no  liabilities,  and 
a  considerable  amount  still  due  for  membership  dues,  advertising 
and  for  examination  books.  The  report  of  the  treasurer,  C.  B. 
Conger,  sliowed  a  balance  on  hand  of  $1,328. 

PROPER  INSTRUCTION  ON  FUEL  ECONOMY 


V.  C.  Randolph,  supervisor  of  locomotive  operation  of  the 
Erie  Railroad,  presented  a  valuable  and  timely  papor  on  the  sub- 
ject, of  which  the  following  is  an  abstract: 

It  is  not  the  intention  to  theorize  as  to  what  might  or  could 
be  done,  but  to  narrate  what  has  been  accomplished  in  actual 
practice  on  a  railway,  where  on  several  divisions  supervisors  of 
locomotive  operation  were  appointed  who  have  charge  of  all 
locomotives  in  service,  for  the  purpose  of  improving  economies 
in  the  use  of  fuel,  lubricating  material,  tools  and  other  supplies. 
In  the  beginning  it  was  thought  advisable  to  first  try  it  out  on 
one  division. 

The  accompanying  chart  shows  graphically  the  saving  that  was 
made  on  freight  and  passenger  locomotives  of  the  .Allegheny 
division  during  1910  as  compared  to  1909;  also  the  record  for 
the  first  three  months  of  191 1.  The  curves  for  the  passenger 
locomotives  are  based  on  the  pounds  of  coal  used  per  locoiuotive 
mile,  while  those  for  freight  service  are  on  the  basis  of  coal  used 
per  1,000  ton  miles.  It  will  be  noted  that  the  savings  during  the 
first  three  months  of  igii  were  nearly  as  great  as  for  the  whole 
of  1910. 

Mr.  Randolph,  through  the  presentation  of  tables,  pointed  to 
the  saving  which  has  been  effected.  It  was  shown  that  for  the 
first  three  months  of  1911,  as  compared  with  the  same  period  of 
1910,  the  total  saving  was  $28,605.83.  Another  table  illustrated 
that  the  total  net  saving — all  classes  of  service— 1910  as  com- 
pared to  1909,  amounted  to  $30,020.84.  In  these  tables  there  was 
a  slight  apparent  discrepancy  between  tons  of  fuel  saved  and  its 
money  value,  but  this  is  due  to  the  fact  that  the  price  per  ton 
was  not  uniform  over  the   entire   period  under   consideration. 

The  author  of  the  paper  described  in  some  detail  the  various 
points  of  omission  or  commission  which  have  a  bearing  on  fuel 
economy.  Many  of  these  of  course  are  elementary,  and  need 
not  be  repeated,  but  the  value  of  the  paper  was  not  impaired  by 
alluding  to  them.  It  was  pointed  out  that  personal  supervision 
of  the  work  of  firemen  has  an  important  bearing  on  the  general 
results,  and  that  co-operation  between  the  engineer,  fireman  and 
supervisor  is  no  mean  factor  towards  the  end  desired.  In  con- 
clusion Mr.  Randolph  said: 

The  cleaning  and  keeping  of  fires  at  terminals  is  a  very  im- 
portant question.  A  great  saving  in  coal  can  be  effected  in  clean- 
ing fires  by  leaving  them  in  proper  condition  and  plenty  of  water 
in  the  boiler  when  they  arrive  on  tlie  ash-pit.  This  requires  the 
co-operation  of  the  engine  crews  and  hostlers.  The  fire  should 
be  burned  comparatively  low,  especially  at  the  back  end  of  the 
firebox,  as  about  the  first  thing  the  cleaner  does  is  to  drop  the 
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back  dump  grate.  As  a  protection  to  the  flues  the  fireman  or 
hostler  should,  before  leaving  the  engine  cm  the  arriving  track, 
throw  a  few  shovelfuls  of  coal  into  the  forward  end  of  the  fire- 
bo.x.  In  cleaning  the  fire,  any  unliurncd  coal  or  live  lire  in  the 
back  end  should  l)e  pushed  ahead,  the  hack  section  of  grates 
shaken,  then  the  dump  grate  dropped  (when  the  dump  is  ne.xt  to 
door  sheet.),  and  any  clinkers  broken  up  and  disposed  of.  The 
forward  section  of  the  grates  should  then  be  shaken  and  any 
clinkers  pulled  back  and  forced  through  the  dump,  .\fter  this 
operation  the  grates  should  be  leveled  and  the  dump  grate  closed. 
If  the  engine  is  to  lay  over  several  hours,  the  lire  should  be 
pushed  ahead,  leaving  the  dump  and  one  or  two  grates  bare,  then 
covered  over  as  the  condition  of  the  fire  warrants,  in  all  cases 
sufficiently  to  prevent  the  pops  opening.  When  the  engine  is 
ordered,  the  fire  should  not  be  broken  up  until  shortly  before 
leaving  time,  unless  necessary  on  account  of  poor  fire.  The  ex- 
cessive u.se  of  the  blower  should  be  guarded  against  at  all  times 
and  especially  when  cleaning  the  fire.  The  roundhouse  foreman 
and  staff  should  understand  the  importance  of  keeping  the  draft 
appliances,  grates  and  flues  in  proper  condition. 

The  condition  of  the  locomotives  is  the  governing  factor  in 
effecting  fuel  economy,  and  it  would  be  poor  policy  to  neglect 
repairs  that  would  cost  a  few  dollars  and  by  so  doing  consume 
perhaps  a  hundred  dollars'  worth  of  coal  per  month  or  even 
more.  The  location  of  the  steam  gage  should  be  given  more  at- 
tention, particularly  on  the  large  locomotives,  as  close  firing  re- 
quires close  observation  of  the  pressure.  If  a  swing  door,  the 
latch  should  hold  it  positively  open  when  putting  in  coal  ;  when 
practical,  a  small  chain  shoidd  be  provided,  hung  from  some  con- 
venient point  and  only  slack  enough  to  allow  it  to  drop  into  place. 
Tlie  deck  sheet  should  be  closely  fitted,  leaving  no  holes  for  coal 
to  drop  through.  By  looking  after  these  apparently  small  points 
it  helps  to   get   and  keep  the   co-operation  of   tlie   engineer   and 
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fireman,  and  in  this  way  a  greater  reduction  in  fuel  may  be 
made  than  by  any  device  vvliich  can  be  applied  to  a  locomotive. 

The  benefits  derived  by  educating  firemen  in  the  art  of  hand- 
ling fuel  and  the  savings  effected  thereby  have  resulted  in  issuing 
a  book  called  "Good  Firing,"  which  is  given  to  each  fireman 
when  entering  the  service ;  a  book  of  elementary  questions  also 
is  furnished  at  the  same  time.  At  the  expiration  of  his  first 
year's  service  he  is  required  to  pass  a  written  e.xamination,  which 
is  verified  by  an  oral  one  conducted  by  the  road  foreman  of 
engines  or  other  persons  appointed  by  the  proper  authority, 
necessary  knowledge  being  obtained  from  the  book  furnished, 
attendance  at  instruction  classes  held  by  the  road  foreman  or 
supervisor  of  locomotive  operation;  also  from  information  re- 
ceived and  instructions  given  him  by  either,  when  on  the  engine 
or  otherwise. 

At  the  end  of  the  first  year  and  after  passing  the  examination, 
the  first  year's  question  book  is  returned  and  the  list  of  ques- 
tions on  the  second  series  is  given  him.  At  the  expiration  of  the 
second  year,  another  e.xamination  follows,  which  is  progressive 
in  form,  it  being  a  little  harder  to  obtain  the  answers.  The 
third  year's  series  consists  of  his  final  mechanical  exaiuination, 
which,  if  satisfactorly  passed,  qualfies  him  as  a  locomotive 
engineer. 

To  create  interest  in  a  competitive  way  among  all  engineers, 
an  individual  performance  sheet  is  issued  monthly  on  each  di- 
vision, which  shows  the  name  of  each  engineer,  the  number  of 
his  engine  (when  regularly  assigned),  the  engine  mileage  made 
by  each   engineer,  the  amount  of   lubricating  material  used  and 


cost  per  1,000  locomotive  miles,  also  the  miles  made  per  pint  of 
oil.  It  also  shows  the  number  tons  of  coal  used  and  cost  per 
1,000  ton  miles  in  freight  service,  and  the  number  tons  of  coal 
used  and  cost  per  i,oao  locomotive  miles  in  freight,  switching 
and  passenger  service,  respectively.  In  freight  service  the  total 
ton-miles  moved  arc  also  shown.  The  cost  of  tools  and  other 
supplies  is  shown  on  the  1,000  locomotive  miie  basis  for  all 
classes  of  service.  \  percentage  column  relates  entirely  to  each 
of  the  tlirec  sub-divisions,  the  percentage  being  based  on  the 
lowest  performance,  i.  e.,  the  lowest  in  cost  will  be  classed  as 
100  per  cent.,  all  others  being  of  a  corresponding  ratio.  While 
costing  considerable  time  and  money  to  prepare  a  report  of  this 
kind,  it  has  proved  itself  to  be  a  good  investment  to  the  com- 
pany, for  as  a  rule  each  engineer  and  fireman  takes  pride  in 
trying  to  reach  the  too  per  cent.  mark. 

Discussion:  The  general  interest  in  this  subject  naturally  re- 
sulted in  a  thorough  discussion  which  developed  many  features 
of  value.  One  significant  point  brought  out  was  that  the  engine- 
men  cannot  be  expected  to  make  great  efforts  to  save  fuel  by 
the  scoopfull  if  they  see  it  wasted  in  innumerable  ways  before 
it  gets  on  the  tender,  therefore  the  importance  of  fuel  saving 
should  be  appreciated  by  the  entire  organization  fr.om  the  top 
down. 

On  the  high  capacity  locomotives  where  the  fireman  is  forced 
to  work  near  his  limit,  the  problem  of  closing  the  fire  door  after 
each  shovelfull  becomes  a  serious  one.  Several  of  the  members 
spoke  very  favorably  of  the  use  of  automatic  fire  doors  under 
these  circumstances.  An  instance  was  also  cited  where  the  heat 
prostrations  during  the  summer  months  were  greatly  reduced, 
due  to  the  application  of  such  doors.  The  company  should  do 
its  part  in  making  the  work  of  the  men  easier.  Undoubtedly  the 
engineer  would  just  as  soon  hook  the  lever  up  a  little  higher,  if 
he  was  sure  that  it  would  not  interfere  with  the  lubrication  of 
the  valves  and  cylinders,  and  if  the  lever  could  be  easily  handled, 
so  as  not  to  threaten  to  jerk  him  off  the  seat  box. 

One  speaker  said  that  the  first  place  to  begin  fuel  economy 
was  in  improving  the  condition  of  the  engines.  He  also  experi- 
ences a  great  deal  of  trouble  in  securing  firemen  and  believes 
that  the  only  solution  of  the  problem  is  in  the  introduction  of 
mechanical  stokers.  The  best  results  in  obtaining  fuel  economy 
are  only  possible  with  the  hearty  co-operation  of  the  higher 
officials;  the  road  foreman  must  liave  their  backing  to  enforce 
liis  orders. 

Mr.  Randolph  said  in  reply  to  a  question  that  in  riding  the 
engines  he  checked  the  work  of  the  fireman  carefully.  By 
means  of  a  counter  in  his  pocket  he  kept  track  of  the  number  of 
shovelsfuU  fired.  Of  course  the  different  firemen  vary  as  to  the 
amount  they  carry  on  the  shovel,  but  by  watching  closely  this 
could  be  estimated  with  a  fair  degree  of  accuracy.  The  figures  at 
the  end  of  the  run  were  checked  against  the  amount  of  coal  re- 
maining on  the  tender.  In  this  way  it  is  possible  to  get  a  good 
line  on  the  men,  especially  when  a  number  of  records  have  been 
taken  for  different  men  on  the  same  run  and  under  similar  con- 
ditions. 

Where  a  man's  record  is  poor,  as  shown  by  the  montlily  per- 
formsnce  sheets,  the  matter  is  taken  up  with  him  privately; 
letters  are  used  only  under  extreme  conditions.  The  transpor- 
tation department  has  assisted  in  the  work  where  matters  have 
been  called  to  its  attention  which  could  easily  be  remedied.  On 
the  Allegheny,  division  of  the  road  the  coaling  stations  are  such 
that  a  fairly  accurate  estimate  of  the  coal  given  to  each  engine 
is  possible. 


MALLET  COMPOUNDS  IN  ROAD  SERVICE 


J.  B.  Daugherty  ( B.  &  O.)  presented  a  very  complete  paper 
on  this  timely  subject,  one  which  probably  may  be  regarded  as 
one  of  the  most  important  of  those  read  before  the  convention. 
Locomotives  of  this  type  have  been  considered  by  many  as  best 
adapted  for  pusher  service,  therefore  this  data  illustrating  their 
usefulness  in  actual  road  work  is  of  considerable  value.  The 
salient  points  of  the  paper  are  as  follows : 

The  Baltimore  &  Ohio  Mallet  locomotive  No.  2400  was  put 
into  regular  helper  service  on  the  Connellsville  division.  From 
January  6,   1905,  to  and  including   September,   IQOQ,  the  locomo- 
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tive  made  113,956  miles,  the  major  portion  of  which  was  in 
helping  service  between  Rockwood  and  Sand  Patch.  During  this 
period  it  received  classified  repairs  as  follows:  Class  4,  F.  T., 
Connellsville,  February  15,  1906;  class  3,  Connellsville,  June  7, 
1907;  class  4,  F.  T.,  Connellsville,  June  11,  1908.  Shortly  after 
September  30,  1909,  it  was  shopped  at  the  Riverside  shop  for 
class  3  repairs.  During  the  period  referred  to  above  tlie  locomo- 
tive was  available  for  transportation  use  33,499  hours,  and  un- 
available 6,405  hours,  or  it  was  available  for  transportation  use 
84  per  cent,  of  the  time.  The  cost  per  100  miles  run  for  re- 
pairs, including  running  and  classified,  averaged  $9.04.  The  cost 
of  operating  this  locomotive  from  the  time  it  was  put  into  ser- 
vice up  to  and  including  September  30,  1909,  including  repairs, 
fuel,  supplies  and  in  fact  every  item  of  expense  entering  into  the 
operation  and  maintenance  of  the  locomotive  per  100  miles  run, 
amounted  to  $46.96,  based  on.  the  actual  mileage  made  by  the 
locomotive  during  this  period. 

On  February  20,  1906,  it  was  used  in  road  service  with  a  view 
of  making  a  test  against  two  Class  E-27  locomotives,  with  the 
same  tonnage  as  handled  by  locomotive  2400.  The  results  of  the 
test  were  as   follows : 

Two  E-S?  No.  2J00 

Number   of  cars 38        ■  35 

Tons 2,473  2,435 

Actual   running  time 2  hrs.  45  min.  S  hrs.  43  min. 

Coal   consumed    30,000  lbs.  20,000  lbs. 

Pounds  of  coal  per  locomotive  mile....  698  465 

Pounds  of  coal   per  car  mile 18,334  13,SS0 

Pounds  of  coal  per  ton  mile .282  .191 

Water  consumed    19,200  15,T00 

Water  evaporated  per  pound  of  coal...  8  lbs.  C.05  lbs. 

Locomotive  2400  used  25  per  cent,  more  coal  than  one  of  the 
Class  E-27  locomotives  and  SiYj  per  cent,  less  fuel  than  two  E-27 
locomotives.  The  lubrication  of  the  Mallet  locomotive  com- 
pared with  other  locomotives  in  the  same  service  for  twelve 
hours  was:  locomotive  2400,  three  pints  valve  oil,  five  pints  car 
oil,  one-half  cup  grease;  cost,  32  cents;  two  E-27  locomotives, 
three  pints  valve  oil,  three  pints  car  oil,  one-fourth  cup  grease; 
cost,  27  cents. 

We  have  experienced  no  trouble  keeping  firemen  on  locomo- 
tive 2400,  as  they  are  paid  25  cents  per  day  more  on  this  engine 
than  on  consolidation  engines  in  the  same  service.  Locomotive 
2400  decreases  rail  and  tie  strain  since  it  has  but  11  ft.  rigid 
wheel  base,  and  can  be  handled  over  track  where  the  heavy  con- 
solidation locomotives  cannot  be  used.  We  have  e.xperienced  no 
difficulty  in  keeping  the  flexible  joints  tight  in  the  low  pressure 
steam  and  exhaust  pipe  joints. 

The  consumption  of  fuel  by  the  Mallet  compound  locomotive 
equipped  with  a  superheater  on  the  Chesapeake  and  Ohio  Ry.  is 
about  one  ton  of  coal  less  per  trip  than  for  an  ordinary  con- 
solidation locomotive.  The  Mallet  locomotive  not  equipped  with 
a  superlieater  consumed  about  one  ton  of  fuel  more  than  the 
consolidation  locomotive.  The  average  cost  of  lubrication  on  the 
Mallet,  as  compared  with  all  other  classes  of  locomotives,  is 
about  50  per  cent,  greater  on  account  of  the  large  wearing 
surfaces.  The  average  speed  of  the  Mallet  is  about  the  same 
as  that  of  consolidation  locomotives;  they  are  able  to  attain  a 
speed  of  forty-five  miles  per  hour.  Firemen  consider  it  less 
exertion  to  fire  a  Mallet  locomotive  than  other  classes  of  locomo- 
tives. Judging  by  the  work  that  has  been  performed  by  Mallet 
locomotive  751,  it  will  make  the  same  mileage  and  handle  50  per 
cent,  more  tonnage  than  the  consolidation  locomotive  between 
classified  repairs. 

Tests  were  made  on  the  Great  Northern,  where  Mallet  locotno- 
tives  are  in  regular  through  freight  service,  between  Minot  and 
Williston,  N.  Dak.  The  division  is  122  miles  between  terminals. 
Going  west  from  Minot  there  is  a  grade  of  .72  per  cent,  for  a 
distance  of  thirteen  miles,  then  a  lighter  grade  of  .5  per  cent, 
for  a  distance  of  eight  miles.  The  road  from  that  point  for  a 
distance  of  seventy-five  miles  is  what  might  be  termed  a  rolling 
prairie  with  gradual  ascending  and  descending  grades;  the  last 
eighteen  miles  of  the  division  have  an  ascending  grade  of  .72 
per  cent,  into  Williston.  The  Mallets  have  20  in.  &  31  in.  x  30 
in.  cylinders,  55  in.  driving  wheels,  carry  210  lbs.  steam  pres- 
sure and  are  of  the  2-6-6-2  type.  During  the  summer  months 
these  locomotives  are  rated  at  2,200  tons  over  this  division. 

The  heaviest  tonnage  handled  by  the  Mallet  locomotive  during 
the  time  of  these  tcbts  was  1,615  tons  in  forty-four  cars.  With 
this  tonnage  it  consumed  one  hour  and  thirty  minutes  in  cover- 
ing the  first  thirteen  miles  of  .72  per  cent,  grade.  From  that 
point  the  grade  is  somewhat  lighter,  and  the  train  arrived  at 
Berthold,  twenty-two  and  a  half  miles  from  l\Iinot,  in  two  hours 
and  twenty  minutes.  From  this  point,  as  previously  stated,  the 
road  is  a  gradual  rolling  prairie  and  the  next  twenty-four  miles 
were  covered  in  one  hour  and  thirty  minutes,  arriving  at  Willis- 
ton in  eleven  hours  and  twenty  minutes  from  the  time  the  train 
departed  from  Minot,  including  delays  by  meeting  trains  and 
taking  water  and  coal.  The  Mallet  handled  this  tonnage  over 
heavy  grades  with  considerable  less  shock  to  draft  rigging  than 
the  consolidation  locomotive,  because  both  units  of  the  Mallet 
never  slip  at  the  same  time  and  the  slack  of  the  train  does  not 
run  up  as  in  the  case  of  a  consolidation  locomotive  when  slip- 
ping on  a  heavy  grade.     For  this  reason  the  Mallet  is  considered 


more  reliable  to  handle  tonnage  over  hard  pulls  than  a  con- 
solidation locomotive.  The  speed  of  the  Mallet  will  be  mate- 
rially reduced  as  soon  as  it  strikes  a  slightly  ascending  grade, 
while  the  consolidation  locomotive  will  go  over  the  same  grade 
at  quite  a  high  rate  of  speed.  For  this  reason  the  consolidation 
locomotive  will  make  considerably  better  time  on  a  road  which 
has  broken  grades.  I  am  unable  to  give  an  accurate  report  as 
to  the  amount  of  coal  consumed  by  the  Mallet  as  compared  with 
the  consolidation,  but  from  what  I  was  able  to  observe  while 
riding  these  engines  I  have  come  to  the  conclusion  that  the 
Mallet  type  will  burn  a  little  more  coal  per  engine  mile  than  the 
consolidation,  but  figuring  on  a  1,000-mile  basis,  the  Mallet 
will  show  considerable  saving.  The  Mallet  uses  about  again  as 
much   lubrication  as  the  consolidation. 

Discussion:  It  was  developed  that  where  opposition  had  form- 
erly existed  to  the  employment  of  the  Mallet  in  regular  road 
service,  it  had  become  largely  removed  after  personal  observa- 
tion of  these  engines  under  such  conditions.  Mr.  Roesch,  for 
instance,  spent  30  days  on  the  division  of  the  Santa  Fe  where 
Mallet's  are  on  through  runs.  He  had  been  badly  prejudiced 
against  them,  but  was  thoroughly  converted. 

In  one  instance  he  was  on  a  Mallet  pulling  60  loads  with  a 
tonnage  of  2,300.  It  went  over  the  division  of  102  miles,  and 
as  no  locomotive  was  available  was  forced  to  go  right  on  over 
the  next  division  of  98  miles,  and  then  the  next  one  of  108  miles. 
In  all  308  miles  were  covered  in  less  than  15  hours,  all  delays 
included.  The  average  speed  of  these  locomotives  over  a  di- 
vision with  .6  per  cent,  grades  is  from  25  to  29  m.  p.  h.,  although 
much  higher  speeds  are  attained — as  high  as  45  miles  per  hour. 
Every  convenience  is  provided  for  the  enginemen,  including  air 
operated  fire  doors,  bell  ringers,  reverse  levers  and  cylinder 
cocks ;  also  coal  passers.  No  trouble  is  experienced  with  break- 
in-twos  and  the  trains  get  under  headway  quickly. 

W.  F.  Walsh  (C.  &'  O.)  was  enthusiastic  over  the  results  being 
obtained  from  the  Mallets  in  road  service.  They  are  handling 
all  classes  of  freight  and  are  of  the  2-6-6-2  type  with  s6-in. 
drivers  and  22  in.  &  35  in.  x  32  in.  cylinders.  They  are  econom- 
ical both  in  fuel  and  maintenance  as  compared  to  the  consolida- 
tion locomotives.  A  train  of  2,061  tons  was  hauled  over  a  77 
mile  division  in  3  hr.  8  min.  The  first  32  miles  had  a  rise  of  22 
ft.  to  the  mile;  the  next  17  miles,  30  ft  to  the  mile;  the  next  17 
miles  a  down  grade  of  60  ft.  to  the  mile,  and  the  remaining  11 
miles  were  rolling. 

The  consensus  of  opinion  seemed  to  be  that  Mallet  locomotives, 
specially  designed  to  meet  varying  requirements,  could  be  used 
to  splendid  advantage  in  road  service.  It  was  suggested  that  any 
new  type  of  locomotive  is  expensive  to  maintain  until  the  men 
become  fatniliar  with  taking  care  of  its  various  details,  and 
that  this  particular  objection  could  be  very  easily  disposed  of 
seemed  to  be  in  the  main  agreed  upon  by  all  who  discussed  the 
paper.  The  question  as  thus  presented  before  the  convention  is 
necessarily  one  which  must  command  the  attention  of  all  motive 
power  chiefs  in  the  very  near  future.  If  this  type  can  operate 
successfully  on  long  runs,  and  on  such  runs  demonstrate  the 
same  efficiency  which  it  has  exhibited  in  the  rather  constructed 
field  where  largely  heretofore  employed,  a  great  problem  will 
have  been  solved.  This  solution  largely  implies  the  abolition 
of  the  double-header  in  freight  service,  and  a  greater  tonnage 
moved  at  a  much  lower  ratio  of  general  costs.  For  these  reasons 
it  IS  believed  that  this  particular  paper  is  of  more  than  passing 
value,  not  only  to  the  convention  before  which  it  was  presented, 
but  to  those  who  must  decide  in  regard  to  the  type  of  power  to 
be  employed  for  the  movement  of  the  heaviest  tonnage  at  the 
minimum  cost. 

THE  BRICK  ARCH 


That  this  is  a  subject  of  great  interest  cannot  be  denied.  The 
proper  maintenance  of  this  appliance,  in  the  instance  of  a  road 
owning  say  1,000  locomotives,  means  no  less  than  $30,000  per 
year.  This  in  itself  may  not  appear  as  an  excessive  item  in  loco- 
motive maintenance,  provided  that  the  item  is  really  justified. 
There  is,  however,  considerable  difference  of  opinion  about  the 
arch.  By  many  roads  it  is  received  as  a  luxury,  pure  and  simple, 
because  the  argument  cannot  be  denied  that  the  locomotive's 
steam  as  well  without  as  they  do  with  it.    In  the  abstract,  how- 
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ever,  many  other  reasons  may  be  advanced  for  its  use,  which 
were  set  forth  by  the  committee,  Messrs.  Tavvse,  Cooper,  Butler, 
Wright  and  Randolph,  in  part  as  follows : 

The  design  and  construction  of  the  brick  arch  to-day  is  the 
result  of  several  years  of  close  study,  painstaking  investigations 
and  experiments  by  men  of  large  experience  in  locomotive  opera- 
tion, resullmg  in  eliminating  the  objections  tbal  have  heretofore 
existed  against  the  brick  arcli.  The  most  noticeal)le  improvement 
in  brick  arch  construction  is  the  sectional  arch,  the  brick  being 
made  of  small  units,  so  that  certain  sections  can  be  removed 
for  fine  work  and  staybolt  inspection,  without  interfering  with 
the  other  portions  of  the  arch,  resulting  in  the  saving  of  the 
arch  and  of  time  due  to  installing  a  new  arch. 

Other  things  being  equal,  the  brick  arch  adds  to  the  boiler 
capacity  by  making  each  square  foot  of  heating  surface  count 
for  more  steam.  Tliis  because  of  the  fact  that  the  firebox  tem- 
peratures are  always  found  to  be  increased  by  the  installation  of 
the  brick  arch.  The  brick  arch  adds  to  the  firebox  capacity 
and  the  fireman's  capacity,  because  the  more  complete  combus- 
tion forces  each  pound  of  coal  to  yield  a  higher  percentage  of 
Its  total  heat  units.  It  saves  coal  because  of  the  better  combus- 
tion and  because  of  the  bathing  and  retaining  effect  on  the  gases 
and  on  the  fine  and  light  combustible  matter,  which  otherwise 
would  be  drawn  through  the  flues  in  the  form  of  sparks  or 
partly  consumed  coal. 

The  brick  arch  abates  the  smoke  and  cinder  nuisance  by  more 
thorougli  combustion,  due  (l)  to  the  better  mixing  eiTect  of  the 
gases  and  oxygen  of  the  air  drawn  into  the  furnace  chamber, 
and  (2)  that  the  longer  ffame  travel  gives  more  time  for  com- 
bustion to  be  completed  before  the  gases  pass  into  the  tubes  and 
are  lost.  The  baffling  effect  on  the  cinders  is  a  thing  that  can 
be  determined,  and  numerous  tests  carefully  conducted  show  a 
very  marked  decrease  in  cinder  throwing  due  to  it. 

The  brick  arch  affords  a  protection  to  the  flues.  This  state- 
ment can  be  verified  by  inquiring  of  almost  any  one  responsible 
for  the  up-keep  of  flues  who  has  had  opportunity  to  observe  the 
difference  in  this  respect  between  arch  engines  and  no-arch  en- 
gines. The  result  is  due,  no  doubt,  to  the  fact  that  wide  and 
sudden  variations  in  flue  temperatures  are  prevented  by  the  pres- 
ence of  the  arch. 

The  reasons  for  a  growing  demand  for  brick  arches  are  many, 
the  principal  ones  being: 

1.  The  growing  demand  for  boiler  capacity  and  fuel  economy. 
This  was  met  in  years  gone  by  with  larger  designs.  There  was 
plenty  of  room  for  growth  in  size  and  weight  of  boiler  and 
plenty  of  margin  in  fireman  capacity  or  endurance.  Not  so  now. 
These  limits  are  reached,  hence  the  requirements  such  as  brick 
arches,  superheaters  and  other  devices  to  further  extend  the 
capacity  of  the  boiler. 

2.  The  growing  public  sentiment  and  demand  for  economy  in 
railway  operation.  The  consumers  of  transportation  are  putting 
forth  arguments  for  properly  enforced  methods  of  economy, 
hence  any  accessory  that  will  yield  a  net  saving  of  even  5  per 
cent,  of  a  railway  fuel  bill  cannot  longer  be  ignored.  A  brick 
arch  will  give  a  net  saving  of  from  5  to  15  per  cent.,  depending 
upon   the  conditions   of   operation. 

3.  The  growing  public  sentiment  against  the  smoke  and  cinder 
nuisance.  The  time  is  drawing  near  when  the  public  will 
demand  either  the  suppression  of  the  smoke  and  cinder  nuis- 
ance, or  the  suppression  of  the  steam  locomotives.  The  arch  is 
recognized  as  one  of  the  best  smoke  preventers  and  as  one  of  the 
most  efficient  devices  for  reducing  the  quantity  of  sparks  thrown 
from  the  stack,  and  on  this  account  it  becomes  directly  valuable 
as  a  fuel  saver. 

From  the  replies  received  it  is  quite  evident  that  the  nozzle 
tips  can  be  opened  up  with  the  application  of  the  brick  arch. 
This  is  accounted  for  by  a  greater  percentage  of  the  gases  from 
the  coal  being  consumed ;  as  the  function  of  the  brick  arch  is 
that  of  a  mixer  it  brings  about  a  more  complete  mingling  of  the 
gases,  thereby  aiding  combustion,  resulting  in  higher  tempera- 
tures in  the  firebox.  These  claims  have  been  fully  sustained  by 
many  experiments  made  on  dififerent  roads.  Many  of  the  replies 
are  very  flattering  on  the  benefits  derived  from  the  use  of  the 
brick  arch  where  water  conditions  are  considered  bad,  the  steam 
failures  having  been  reduced  from  50  to  75  per  cent.  Instances 
have  been  cited  where  locomotives  arrived  at  terminals  with  flues 
leaking  each  trip  without  the  arch  Call  are  familiar  with  the  ex- 
cessive loss  of  fuel  with  leaking  flues")  and  since  the  arch  has 
been  applied  the  same  locomotives  are  now  making  several  trips 
before  flues  need  attention.  These  favorable  results  are  due  to 
the  imiform  degree  of  heat  maintained  in  the  firbox,  and 
elimination  of  the  cold  air  passing  through  the  firebox  door, 
being  deflected  by  striking  the  arch  before  reaching  the  flues. 

We  do  believe  that  theorct^callv  there  should  be  no  opening 
next  to  the  flue  sheet  and  that  all  the  gases  should  be  made  to 
pass  over  the  rear  of  the  arch.  In  actual  practice,  however,  there 
are  localities  in  which  conditions  are  such  as  to  require  clearance 
at  the  front,  and  our  only  recommendation  in  this  regard  would 
be  to  experiment  with  the  arch  tight  to  the  flue  sheet,  bringing 
the  drafting  of  the  smoke  box  to  favor  it  as  much  as  possible, 
and  if,  after  a  thorough  trial  has  been  made,  success  is  not  met 


with,  use  a  small  spacer  block  on  the  tubes.  A  compromise  may 
be  ctYectcd  by  having  the  middle  section  tight  to  the  sheet  to 
protect  the  lower  central  flues,  and  the  side  courses  set  back  to 
give  clearance  through  which  accumulations  may  be  discharged 
to  the  grate.  This  is  a  question  which  will  no  doubt  bring  out 
some  good  discussion  on  the  results  of  the  location  of  the  arch. 
A  test  was  recently  made  on  the  New  York  Central  Lines 
with  a  wide  firebo.-c  type  of  boiler  to  ascertain  the  cfticiency  of 
the  brich  arch  and  arch  tubes.  The  boiler  was  equipped  with 
four  water  bars  t,  in.  in  diameter:  458  tubes,  15  ft.  6  in.  x  2  in. ; 
firebox  length,  105  in. ;  width,  ysVi  "i- ;  steam  pressure,  200  lbs. 
The  evaporative  power  of  the  boiler  is  increased  14.9  per  cent, 
by  using  the  brick  arch  in  tlie  firebox.  One-third  of  this  in- 
crease is  accredited  to  the  water  bars,  while  the  remaining  two- 
ihirds  must  be  due  to  the  brick  arch  itself.  The  reason  for  this 
increase  is  perhaps  the  storage  of  heat  in  the  brick  arch  at  an 
advantageous  place  near  the  back  flue  sheet;  the  forcing  of  the 
path  of  the  flame  upward  to  the  crown  sheet  and  on  through  the 
upper  flues,  which  are  the  best  beating  surfaces  of  the  boiler, 
and  keeping  the  flues  clear  of  fuel.  Without  the  brick  arch,  fuel 
is  often  thrown  or  carried  by  the  draft  into  the  lower  flues, 
plugging  tliem  and  thereby  rendering  these  flues  useless.  It  is 
very  noticeable  that  there  is  a  saving  to  the  flues  caused  by  the 
brick  arch ;  for  when  the  firebox  doors  are  opened  the  in-rushing 
air  must  first  come  in  contact  with  the  hot  arch  and  thereby 
become  heated  before  reaching  the  flue  sheet. 

LUBRICATION  OF  LOCOMOTIVES  USING  SUPER- 
HEATED  SYSTEM 


The  committee  appointed  to  consider  and  report  upon  this 
important  subject  consisted  of  M.  H.  Haig  (Santa  Fe),  chair- 
man; W.  R.  Taylor  (Gal.  Sig.  Oil),  F.  W.  Edwards  (Ohio  Inj.), 
A.  Maynes  (Can.  Pac),  and  S.  Beidelman  (C.  R.  I.  &  P.).  In 
part  the  paper  was  presented  as   follows: 

The  effect  of  superheat  upon  lubrication  depends  on  the  tem- 
perature of  the  superheated  steam.  The  smoke-box  type  provides 
for  superheating  from  30  to  80  or  go  deg.  Fahr.  above  the  tem- 
perature of  the  saturated  steam,  while  smoke-tube  superlieaters- 
have  in  some  cases  produced  over  300  deg.  Fahr.  of  superheat. 
Conditions  attending  the  use  of  low  and  high  superheat  will  be 
considered  separately. 

Steam  temperatures  reported  to  the  committee  by  the  roads 
using  smoke-box  superheaters  do  not  exceed  490  deg.  Fahr.  At 
the  temperature  obtained  with  smoke-box  superheaters  little 
trouble  has  been  experienced  from  the  use  of  the  same  methods 
of  lubrication  as  employed  on  saturated  steam  locomotives  and 
practically  no  changes  have  been  made.  Oil  is  being  delivered 
to  the  center  of  the  steam  chest  for  slide  valves  and  inside  ad- 
mission piston  valves.  Where  outside  admission  piston  valves 
are  used  the  oil  is  introduced  into  the  ends  of  the  valve  chamber. 
In  some  cases  the  cylinders  have  been  tapped  to  receive  direct 
lubrication  at  a  point  in  the  middle  of  the  bore  and  near  the  top. 
Experience  with  this  method,  however,  in  some  instances  has  led 
to  the  belief  that  as  good  results  would  be  obtained  by  the  usual 
method  of  feeding  all  the  oil  to  the  steam  chest.  All  roads  re- 
port having  found  it  unnecessary  to  change  the  quality  of  oil 
with  the  application  of  low  degree  superheat.  The  oil  in  use 
has  a  flash  point  of  about  520  deg.  Fahr.  There  has  been  but 
little  increase  in  oil  allowance  attributable  to  low  superheat. 
Very  little  data  has  been  received  showing  the  effect  of  low  de- 
gree superheat  on  the  wear  of  valve  and  cylinder  packing  rings. 
No  case  has  been  brought  to  the  attention  of  the  committee 
where  any  change  of  material  from  that  used  with  saturated 
steam  has  been  found  necessary.  In  some  cases  the  wear  ap- 
pears to  be  a  little  more  rapid.  No  change  in  the  material  of 
the  rod  packing  has  been  made. 

Eight  roads  have  reported  the  use  of  smoke-tube  superheaters, 
the  superheat  obtained  varying  from  100  to  200  deg.  Fahr.,  with 
corresponding  steam  temperatures  of  490  to  580  deg.  Fahr. 
Other  than  increasing  the  quantity  of  oil  used  with  either  sat- 
urated or  superheated  steam,  high  boiler  pressure  has  no  effect 
upon  lubrication. 

There  are  several  methods  of  introducing  oil  to  the  valves  and 
cylinders.  Two  roads  consider  it  necessary  to  introduce  part  of 
the  oil  directly  into  the  cylinders.  Others  with  engines  so 
equipped  have  found  it  unnecessary  to  use  the  cylinder  feed  con- 
tinuously, but  retain  it  as  a  precaution  against  cutting  cylinders 
in  emergency.  This  is  deemed  desirable,  as  oil  will  reach  the 
piston  rings  with  less  delay  than  when  introduced  through  the 
valve  chamber,  especially  when  the  engine  is  drifting.  In  pro- 
viding for  direct  lubrication  of  the  cylinders,  it  is  the  practice  of 
the  roads  reporting  to  introduce  oil  in  the  middle  of  the  piston 
travel  and  as  near  to  the  top  center  line  of  the  cylinder  as  the 
construction  will  permit. 

Satisfactory  results  are  obtained  by  the  use  of  the  following 
methods  of  feeding  oil  to  the  steam  chest.  They  all  apply  to 
inside  admission  piston  valves,     (a)  Two  feeds  per  steam  chest. 
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one  delivering  oil  near  each  admission  port,  preferably  a  little 
toward  the  center  of  steam  chest  from  the  ports.  This  is  ef- 
fected in  two  ways :  by  a  lubricator  feed  for  each  point  of  de- 
livery, or  by  two  lubricator  feeds  and  oil  pipes  branched  near 
the  steam  chests,  (b)  The  customary  one  feed  per  steam  chest, 
introducing  the  oil  into  the  center  of  steam  cliamber.  (c)  One 
feed  per  steam  chest,  introducing  oil  into  the  steam  channel  at 
a  point  near  the  steam  chest,  (d)  Three  feeds  per  steam  chest, 
one  in  the  center  of  the  steam  chamber  and  one  at  each  end 
near  the  admission  ports.  Each  point  of  delivery  has  an  indi- 
vidual lubricator  feed.  The  road  using  this  method  makes  no 
provision  for  direct  lubrication  of  the  cylinders.  The  use  of 
graphite  is  reported  by  one  road.  In  addition  to  valve  chamber 
and  cylinder  oil  pipes,  Campbell  graphite  cups  are  piped  to  the 
relief  valves  of  a  number  of  engines. 

'lo  insure  proper  lubrication  at  all  times,  it  is  recominended 
by  some  that  steam  be  admitted  to  the  cylinders  when  drifting. 
It  has  been  found  that  even  tliough  proper  lubrication  is  ob- 
tained while  working  steam,  the  valves  and  cylinder  walls  be- 
come dry  after  drifting  for  some  time.  A  drifting  valve  will 
let  sufficient  steam  into  the  valve  chambers  and  cylinders,  if 
properly  handled  by  the  engineer.  It  is  reported  that  by  proper 
care  on  the  part  of  the  engineer  in  always  opening  the  drifting 
valve  before  closing  the  throttle  it  is  possible  to  obtain  a  mate- 
rial increase  in  life  of  packing  rings.  One  road  connects  the 
drifting  valve  to  the  superheater,  passing  the  steam  through  the 
superheater  before  delivering  it  to  the  cylinders  and  reports  very 
satisfactory  results.  Several  roads  have  made  use  of  mechanical 
feed  lubricators  with  superheated  steam,  but  it  has  not  proved 
as  satisfactory  as  the  hydrostatic  type  and  its  use  has  been  aban- 
doned for  the  latter. 

D.  R.  McBain,  superintendent  of  motive  power.  Lake  Shore 
&  Michigan  Soutliern,  has  devised  and  patented  a  means  of 
insuring  uniform  delivery  of  oil  to  the  steam  chest  of  engines 
using  superheated  steam.  It  is  used  in  connection  with  the 
hydrostatic  lubricator.  Dry  steam  is  led  from  the  boiler  through 
a  l34"'"-  P'P^  to  «>  valve  which  is  so  arranged  as  to  be  opened 
by  the  throttle  lever.  When  open,  steam  passes  through  two 
J^-in.  copper  pipes  directly  into  tlie  steam  chest  oil  pipes  ,  just 
ahead  of  the  choke  plugs  at  the  lubricator  end  of  the  pipes.  The 
steam-chest  choke  plugs  are  drilled  out  to  the  full  size  of  the 
oil  pipes,  i'i  in.  in  diameter.  By  this  means  there  is  a  constant 
flow  of  steam  through  the  oil  pipes  to  the  steam  chest,  insuring 
a  constant  and  uniform  delivery  of  the  oil. 

Several  grades  of  valve  oil  are  used  on  locomotives  equipped 
with  high  degree  superheaters.  Flash  points  of  550  to  600  deg. 
Fahr.  have  been  reported,  but  in  most  eases  the  same  quality  is 
provided  for  superheated  steam  locomotives  that  is  now  used 
with   saturated  steam. 

High  superheat  has  increased  the  quantity  of  oil  used  on  valves 
and  cylinders.  The  amount  of  this  increase  varies  in  different 
cases  from  10  and  20  to  too  per  cent.  The  larger  percentages 
reported  are  due  lo  the  delivery  of  oil  directly  to  the  cylinders 
without  a  reduction  in  the  quantity  fed  to  the  steam  chest.  In 
these  cases  the  question  of  minimum  oil  consumption  has  not 
been  extensively  considered.  The  purpose  has  been  to  use  a 
liberal  amount  of  oil  rather  than  to  risk  trouble  from  insufficient 
lubrication.  The  following  statement  was  made  by  one  who 
has  had  wide  experience  with  highly  superheated  steam:  "We 
are  rnnning  about  the  same  mileage  on  superheated  steam  en- 
gines as  on  saturated  steam  for  valve  oil,  but  I  consider  that  the 
superheated  steam  engine  should  be  given  10  to  20  per  cent, 
more  oil  than  the  saturated. 

The  wear  of  cylinder  packing  rings  is  increased  by  the  use  of 
highly  superheated  steam.  Introducing  oil  directly  into  the  cyl- 
inders has  not  overcome  this  condition.  The  use  of  special  ma- 
terial for  packing  rings  has  been  attended  with  good  results. 
The  difference  in  wear  of  valve  packing  rings  and  valve  cham- 
bers bushings  is  less  noticeable.  Piston  rod  packing  has  been 
very  little  affected  by  the  use  of  superheated  steam. 

A  few  precautions  should  be  observed  in  connection  with  the 
installing  and  operation  of  hydrostatic  lubricators.  Oil  pipes 
from  the  lubricator  to  the  valve  chambers  should  be  absolutely 
steam  tight  to  insure  the  delivery  of  oil  to  the  proper  place. 
Care  should  be  taken  that  the  lubricator  pipes  slope  toward  the 
cylinders  on  an  even  incline  throughout  their  entire  length.  To 
prevent  the  pipes  being  distorted  they  should  be  nrotected  by 
placing  them  under  the  boiler  jacket.  The  steam  pipe  from  the 
boiler  to  the  lubricator  should  be  of  ample  size  to  insure  full 
boiler  pressure  at  the  lubricator.  It  is  desirable  to  start  the 
lubricator  from  fifteen  to  twenty  minutes  before  leaving  time. 
It  is  reasonably  certain  where  this  is  done  that  the  valves  and 
cylinders  will  be  receiving  oil  when  the  engine  is  started. 

All  information  en  lubrication  of  locomotives  received  from 
various  sources  agrees  so  closely  on  the  principal  points,  that 
the  committee   feels  justified   in  the   following  conclusions: 

1.  The  conditions  affecting  lubrication  are  practically  un- 
changed by  the  degree  of  superheat  commonly  obtained  from 
smoke-box  superheaters. 

2.  The  flash  point  of  valve  oil  should  be  higher  than  the  tem- 
perature to  which  it  will  be  subjected  at  the  point  where  lubri- 


cation is  to  be  effected.  Oils  now  avaikil)le  fulfil  this  condition, 
and  it  delivered  to  the  proper  surfaces  will  lubricate  satisfac- 
torily. 

3.  The  hydrostatic  lubricator  meets  the  requirements  of  proper 
oil  delivery.  It  is  considered  more  satisfactory  than  the  me- 
chanical feed  luliricator  because  of  absence  of  moving  parts  to 
wear  and  get  out  of  order. 

4.  The  life  of  common  gray  iron  packing  rings  is  too  short 
to  commend  this  material  for  use  with  high  degree  superheat. 

Discussion:  There  seemed  to  be  a  more  or  less  well  defined 
opinion  in  the  minds  of  some  of  the  speakers  that  entirely  too 
much  oil  is  being  used  on  superheater  engines.  The  men  in 
charge  are  not  yet  thoroughly  acquainted  with  the  performance 
of  these  engines  and  are  afraid  to  take  too  many  chances  with 
them.  As  they  become  more  familiar  with  them  they  will  find 
it  possible  to  get  just  as  good  results  with  much  less  oil  than 
many  are  using  at  present.  There  seemed  also  to  be  a  feeling 
that  the  oil  pipe  direct  to  the  cylinder  could  be  dispensed  with. 
The  tallow  pipe  connected  directly  to  the  steam  passage  in  the 
cylinder  saddle  was  very  favorably  spoken  of. 

Incidents  were  cited  where  a  change  in  the  material  of  the 
cylinder  packing  rings  produced  good  results.  The  Pittsburgh 
&  Lake  Erie  has  a  high  degree  superheater  with  slide  valves. 
D.  J.  Redding,  assistant  superintendent  of  motive  power,  believed 
that  the  lubrication  difficulties  were  due  to  sudden  shutting  off 
the  steam ;  he  had  found  evidences  of  the  oil  being  burnt  when 
the  engine  came  into  the  terminal  station.  He  suggested  an 
auxiliary  steam  line  to  the  cylinders  so  that  a  small  amount  of 
steam  could  be  introduced  in  the  cylinders  after  the  throttle 
had  been  closed,  or  else  the  application  of  larger  relief  valves. 
The  discussion  developed  the  fact  that  it  is  advisable  to  use  a 
drifting  valve  when  drifting,  this  valve  being  opened  before  the 
throttle  is  closed.  It  allows  a  small  supply  of  steam  to  enter  the 
cylinders  through  auxiliary  pipes.  The  packing  troubles  can 
usually  be  traced  to  drifting  or  suddenly  shutting  off  at  high 
speed.  Not  much  trouble,  for  instance,  is  experienced  with 
low   speed   superheater,  freight   engines. 

It  was  stated  that  the  Union  Pacific  had  a  superheater  engine 
with  slide  valves,  and  that  successful  results  were  being  gained 
by  the  use  of  bronze  valves  and  valve  seats.  The  C.  &  O.  has 
24  superheater  Mallets  which  are  used  in  through  fast  freight 
service.  The  oil  is  introduced  directly  into  the  steam  pipe  and 
also  directly  to  the  low  pressure  receiver.  Schmidt  superheaters 
are  used  and  Galena  superheater  oil.  The  packing  has  not  given 
any  trouble.  These  engines  have  no  drifting  valves  and  drift 
down  a  17  mile  1.3  per  cent,  grade  at  a  speed  limit  of  20  miles 
per  hour. 

DEVELOPMENTS  IN  AUTOMATIC  STOKERS 


An  extensive  report  on  the  subject  was  presented  by  J.  R. 
Luckey,  in  which  was  discussed  the  Crawford,  Hanna  -and  Street 
stokers  and  the  performance  of  each  commented  upon.  It  was 
advanced  by  its  author  that  these  three  stokers  are  "making 
good"  and  he  did  not  allude  to  those  of  other  design  which  are 
in  limited  use.  While  of  interest,  the  paper  did  not  awaken  an 
extensive  discussion,  which  was  probably  due  to  the  fact  that 
the  same  subject  was  given  considerable  attention  during  the 
last  Master  Mechanics'  Association  Convention,  and  whatever 
new  was  to  be  said  became  apparent  at  that  time.  Experiments 
as  yet  are  still  confined  to  a  narrow  scope,  but  the  building  of  a 
few  more  stokers  of  the  same  kind  for  each  road  is  a  healthy 
indication,  and  the  extension  to  a  wider  field  appears  to  be  but 
a  question  of  time. 

CONVENTION  BUSINESS 


The  committee  on  subjects  suggested  eleven  subjects  for  1912. 
These  were  referred  to  the  executivee  committee  with  the  rec- 
ommendation that  a  •selection  be  made  from  them  and  that 
fewer  reports  be  arranged  for  next  year.  In  almost  every  case 
this  year  the  discussions  had  to  be  "choked  off,''  in  order  to  get 
through  the  work  of  the  convention  in  four  days. 

C.  F.  Ricliardson,  the  retiring  president  in  1910,  was  unable 
to  represent  the  association  at  the  Master  Mechanics'  convention 
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at  Atl;intic  City  last  June,  ami  \V.  C.  Hayes  (Erie)  was  dele- 
gated to  do  so.  He  presented  a  detailed  report  of  the  proceed- 
ings, enipliasizing  those  features  which  are  of  special  interest  to 
the  traveling  engineers. 

The  soutliern  members  made  a  strong  jilea  for  the  n;ij  meet- 
ing. .\s  a  result  Atlanta,  Ga.,  received  71  votes,  Chicago  53,  and 
Washington,  D.  C,  lO.  There  seemed  to  be  a  strong  feeling  on 
the  part  of  many  that  Chicago  being  more  central  and  having 
had  the  most  successful  meeting  in  the  history  of  the  associa- 
tion, should  be  again  selected.  The  executive  committee  will 
select  one  of  the  three  cities,  Atlanta  being  given  the  preference 
if  conditions  will  warrant. 

The  fiscal  year  will  close  August  i  instead  of  .August  15.  An 
associate  member  of  one  year's  standing  can  make  application 
for  active  membership.  The  president  must  be  selected  from  a 
man  in  active  railway  service  and  holding  the  position  of  road 
foreman  of  engines,  or  a  position  ranking  above  it.  The  secre- 
tary can  pass  on  the  applications  for  associate  membership. 

The  Traveling  Engineer's  Supplymen's  Association  elected  the 


following  officers ;  President,  J.  Will  Johnson,  Pyle  National 
Headlight  Company,  Chicago ;  secretary,  W.  L.  Allison,  Franklin 
Railway  Supply  Company,  Chicago ;  treasurer,  Frank  D.  Fenn, 
Crane  Company,  Chicago;  executive  committee,  W.  J.  Schlacks, 
McCord  &  Company,  Chicago;  Frank  H.  Clark,  the  Watson- 
Stillman  Company,  New  York  ;  P.  H.  Stack,  Galena  Signal  Oil 
Company,  St.  Paul,  Minn. 

ELECTION  OF  OFFICERS 


The  following  officers  were  elected  for  the  ensuing  year: 
President,  W.  C.  Hayes,  Erie  R.  R. 

First  vice-president,   W.   H.   Corbett,   Michigan   Central. 
Second  vice-president,  F.  P.  Roesch,  El  Paso  &  Southwestern. 
Third  vice-president,  John  McManamy,  Pere  Marquette. 
Secretary,  W.  O.  Thompson,  New  York  Central. 
Treasurer,  C.  B.  Conger,  of  Wm.  Sellers  &  Co. 
E.xecutive   Committee  members,  J.   C.   Petty   ( N.  Y.  C.  &  St. 
L.).  F.  C.  Thayer  (Southern),  and  V.  C.  Randolph  (Erie). 


The  Efficiency  of  Milling  Gutters 


.\    RECOMMEXU.XTION    TO    1NCRE.\SE    THEIR    TOOTH    SPACE    .\ND    DEPTH    WHICH    HAS    MANY    APPEALING 
FE.'VTURES,    AND    WILL    NO    DOUi'.T    FURTHER    ENHANCE    THE    VALUE    OF   THIS 
IMPORT.\NT    MACHINE    TOOL. 


1  he  rapidly  extending  use  of  the  milling  machine,  and  particu- 
larly the  inroad  whicli  it  has  made  into  the  field  heretofore  ex- 
clusively occupied  by  the  planer,  has  awakened  a  general  inter- 
est in  a  tool  which  formerly  was  far  from  being  considered  as 
one  of  a  wide  range  of  efficiency.  From  the  position  it  once 
occupied  in  the  railroad  shop,  as  what  might  be  termed  a  luxury, 
it  has  come  to  be  regarded  as  a  practically  indispensable  ad- 
junct, and  the  progress  of  its  development  is  probably  being 
accorded  more  attention  than  is  given  to  any  otl.er  machine  tool 
at  the  present  time. 

It  is  very  interesting  in  this  connection  to  note  that  while  the 
prevailing  design  of  bed,  drive  and  the  essential  features  are 
such  that  little  further  improvement  can  be  reasonably  looked 
for,  there  still  remains  an  extensive  field  for  experiment  and 
ingenuity  in  the  development  of  the  cutters.  This  subject  is  now 
being  given  very  careful  consideration  in  many  quarters  and 
several  elaborate  tests  are  under  way  in  shops  of  the  machine 
tool  builders  with  the  end  in  view  to  determine  what  course 
shall  be   followed  to  increase  the  efficiency  of  the  cutters. 

The  milling  of  metallic  surfaces  of  course  requires  a  rotating 
cutter  provided  with  one  or  more  teeth  having  an  edge  and 
temper  suited  to  the  nature  of  the  material  operated  upon.  Great 
hardness  of  the  material  to  be  cut,  or  a  dull  tool,  will  severely 
strain  the  machine  and  so  reduce  the  section  of  the  chip,  even 
if  the  machine  is  rigidly  constructed  and  well  supplied  with 
driving  power.  It  is  therefore  of  the  greatest  importance  to 
analyze  carefully  all  the  conditions  which  cause  heavy  strains  so 
that  they  may  be  obviated  or  reduced  to  the  lowest  possible 
limit. 

These  considerations  were  fully  discussed  in  an  extremely 
valuable  paper  by  A.  L.  DeLeeuw  which  was  recently  presented 
before  the  American  Society  of  Mechanical  Engineers.  It  was 
pointed  out  that  observations  of  present  day  practice  and  a 
number  of  experiments  indicate  conclusively  that  better  results 
can  be  had  from  milling  cutters  by  increasing  the  tooth  space 
and  depth.  A  number  of  cutters  constructed  along  these  lines 
were  tested  and  it  was  found  that  they  have  a  number  of  points 
in  their  favor,  among  which  are  a  less  consumption  of  power,  a 
greater  amount  of  work  done  for  one  sharpening  and  a  greater 
number  of  possible  sharpenings  per  cutter.  A  change  in  the 
form  of  chip  breaker  made  it  possible  to  use  cutters  with  chip 
breakers  for  finishing,  as  well  as  for  roughing.  This  very  im- 
portant  addition  to  existing  literature  on   milling   cutters   ended 


with  a  description  of  a  new  style  face  mill,  and  what  is  called 
a  helical  mill. 

In  general,  attention  is  called  to  the  possibilities  which  lie  in  a 
more  scentific  construction  of  milling  centers  and  the  desirability 
of  discarding  ideas  which  are  largely  based  on  conditions  no 
longer  existing.     In  part  the  paper  may  be  quoted  as  follows: 

Limitation  of  the  cutting  capacity  occurs  in  all  metal  cutting 
machines,  although  to  a  varying  extent.  While  it  is  possible  to 
increase  the  driving  power  of  most  machines  ad  libitum,  and 
almost  any  amount  of  metal  can  be  put  into  machine  elements 
to  give  them  rigidity,  there  are  certain  classes  of  machines  where 
practical  considerations  limit  such  increase  of  power  and  strength. 
This  is  especially  true  in  machines  where  the  main  elements  have 
to  be  adjusted  and  handled  with  great  frequency.  The  knee-and- 
column  type  of  milling  machine  owes  its  success,  to  a  large 
extent,  to  the  ease  and  rapidity  with  which  it  can  be  manipu- 
lated, and  it  is  doubtful  if  it  will  ever  be  possible  to  increase  the 
dimensions  of  the  parts  much  beyond  the  present  sizes,  without 
losing  the  benefits  of  the  peculiar  construction  of  this  type  of 
machine.  In  order  to  increase  the  capacity  of  this  type  of  mill- 
ing machine,  it  becomes  necessary  to  reduce  the  strains  set  up 
by  the  cut  and  there  are  only  two  elements  wliich  can  be  modi- 
fied to  accomplish  this  result.  Tliese  are  the  hardness  of  the 
metal  to  be  cut  and  the  cutting  qualities  of  the  milling  cutter. 
As  it  is  impossible  to  control  the  first  of  these,  the  only  avenue 
left  for  improvement  leads  in  the  direction  of  the  milling  cutter. 

The  author  of  the  paper  then  commented  at  some  length  on 
the  form  of  cutters,  and  in  his  recommendation  that  the  tooth 
space  should  be  increased  had  the  following  to  say,  which  is  of 
considerable  interest : 

It  is  a  common  belief  that  better  finish  can  be  obtained  with 
teeth  closely  spaced,  but  experience  with  the  wide-spaced  cutter 
shows  that  there  is  no  ground  for  this  belief.  The  grade  of 
finish  may  be  expressed  by  the  distance  between  successive 
marks  on  the  work.  These  marks  are  revolution  marks  and  not 
tooth  marks.  It  is  practically  impossible  to  avoid  these  revolu- 
tion marks.  They  are  caused  by  the  cutter  not  being  exactly 
round  or  quite  concentric  with  the  hole,  by  the  hole  not  being 
of  exactly  the  same  size  as  the  arbor,  by  the  arbor  not  being 
round,  by  the  straight  part  of  the  arbor  not  being  concentric 
with  the  taper  shank,  by  the  taper  shank  not  being  round  or  of 
the  same  taper  exactly  as  the  taper  hole  in  the  spindle,  by  this 
taper  hole  being  out  of  line  with  the  spindle,  by  looseness  be- 
tween the  spindle  and  its  bearings,  etc.  Each  of  these  items  is 
very  small  in  any  good  milling  machine ;  yet  the  accumulation 
of  these  little  errors  is  sufficient  to  cause  a  mark  and  this  mark 
needs  to  have  a  depth  of  only  a  fraction  of  n  thousandth  of  an 
inch  to  be  very  plainly  visible.  As  these  marks  are  caused  by 
conditions  <*hich  return  once  for  everv  revolution  of  the  cutter. 
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it  is  plain  that  the  spacing  of  the  teeth  can  huve  no  effect  on 
the  distance  between  them  and,  therefore,  on  the  grade  of  linish. 

To  test  this  still  further,  two  cutters  of  the  same  size  exactly 
were  placed  side  by  side  on  an  arbor.  The  cutters  were  ground 
together,  so  as  to  be  sure  they  were  of  equal  diameter,  and  they 
were  ground  on  the  arbor  so  as  to  be  sure  that  the  error  would 
appear  simultaneously  for  both  cutters.  A  block  of  cast  iron 
was  finish-milled  with  these  cutters  in  such  a  way  that  each 
cutter  would  sweep  half  the  width  of  the  block.  The  same 
number  of  marks  appeared  on  both  sides  of  the  block,  and  these 
marks  were  exactly  in  line  with  each  other,  as  might  have  been 
expected.  The  grade  of  finish  was  the  same  for  both  sides.  It 
was  neglected  to  mark  the  two  sides  of  the  casting  to  see  which 
cutter  was  operating. 

After  this  test  all  of  the  teeth  but  one  of  the  two  cutters  were 
ground  lower,  so  as  to  be  out  of  action  entirely,  leaving  only 
one  tooth  of  the  one  cutter  operative.  Another  cut  like  the  tirst 
one  was  taken  over  the  same  block,  and  again  the  linish  ap- 
peared the  same  on  both  sides.  There  was  a  difference  of  opin- 
ion between  dift'erent  observers  as  to  which  side  was  cut  by  the 
single  tooth.  By  close  observation,  however,  a  dift'erence  could 
be  detected  when  light  fell  on  the  work  in  a  certain  direction, 
under  which  conditions  one  side  showed  more  gloss  than  the 
other.  Straightness,  flatness  and  smoothness  to  the  touch  were 
exactly  the  same  for  both  sides,  notwithstanding  that  one  cutter 
had  one  tooth  only  and  the  other  fourteen  teeth.  Though  it  is 
not  recommended  here  to  use  cutters  with  one  tooth  only  for 
finishing,  the  foregoing  test  shows  plainly  that  there  is  no  merit 
in  fine  spacing.  Attention  is  again  called  to  the  fact,  that  even 
though  the  finish  on  a  single  piece  might  be  better  with  more 
teeth  in  action,  the  average  finish  for  an  entire  lot  of  pieces 
is  better  with  less  teeth. 

In  further  pursuance  of  the  subject  the  writer  of  the  paper 
has  the  following  comment  to  make  which  may  cause  some 
reflection : 

However  accurately  a  milling  machine  may  be  built,  the  spin- 
dle is  not  exactly  at  right  angles  with  the  table.  The  amount  of 
variation  from  the  right  angle  is  very  small  in  a  properly  built 
machine,  but  some  variation  exists.  Besides,  this  variation  is 
liable  to  become  greater  when  the  machine  wears.  The  result 
is,  that  when  feeding  in  one  direction  the  leading  teeth  of  the 
cutter  dig  deeper  mto  the  work,  leaving  the  other  side  of  the 
cutter  entirely  clear,  but  when  feeding  in  the  opposite  direction 
the  opposite  takes  place,  which  make  the  teeth  drag  over  the 
work.  In  order  to  provide  the  teeth  with  clearance,  the  back 
end  of  the  tooth  is  ground  away  at  an  angle  of  three  to  five 
degrees. 

The  paper  included  a  number  of  diagrams  showing  the  rela- 
tive efficiency  of  different  styles  of  mills  for  removing  a  given 
amount  of  metal. 

As  might  be  expected  from  the  importance  of  the  subject,  it 
was  accorded  an  animated  discussion,  and  in  the  main  the  views 
of  the  author  were  agreed  with.  Mr.  Parker  believed  that  the 
cutter  developed  by  Mr.  De  Leeuw  possesses  to  a  remarkable 
degree  the  valuable  attribute  of  saving  power,  and  in  certain 
classes  of  work,  such  as  heavy  manufacturing  milling,  it  w'ill  no 
doubt  find  a  field  to  which  its  characteristics  are  most  suited.  In 
regard  to  the  reduction  of  teeth  in  the  new  cutter,  he  said : 

It  is  evident  that  the  new  cutter,  having  so  few  teeth,  produces 
a  hammering  action  on  the  worK  greater  than  that  of  the  stand- 
ard cutter,  because  there  are  not  sufficient  teeth  in  contact  to 
steady  the  action;  and,  unless  the  machine  has  the  rigidity  and 
massiveness  possessed  by  the  heavier  class  of  machines  to  with- 
stand this  pounding  effect,  the  smooth  action,  so  essential  to 
good  milling  practice,  is  not  obtained.  This  undesirable  feature 
was  very  noticeable  on  a  No.  2  Universal  milling  machine,  which 
is  essentially  a  tool-room  machine  and  necessarily  of  a  light 
character  to  enable  it  to  be  handled  quickly  and  easily.  The 
pounding  was  so  severe  that  the  tests  had  to  be  suddenly  termi- 
nated, owing  to  the  abusive  action  to  which  the  machine  was 
subjected.  In  another  machine,  somewhat  heavier  than  the  one 
referred  to.  work,  when  using  the  ordinary  cutters,  could  be  held 
in  a  vise  clamped  in  the  usual  way ;  but,  with  the  new  cutter?  it 
would  be  pushed  bodily  out  of  the  vise,  and  auxiliary  means 
had  to  be  provided  to  hold  it  in  place.  This  would  indicate  that 
the  new  cutters  would  not  be  suitable  for  that  class  of  work, 
when  for  some  reason  it  could  not  be  so  firmly  secured  as  de- 
sired, or  when  great  care  would  have  to  be  exercised  in  clamp- 
ing down  work  to  the  fixture  or  machine  table,  to  prevent 
.springing. 

A.  F.  Murray  said  that  Mr.  De  Leeuw's  experiments  were  in 
accord  with  the  theories  which  he  had  been  advocating  for 
several  years;  and  mentioned  that  at  the  Blake  &  Knowles 
Steam  Pump  Works  they  were  continually  re-cutting  old  milling 
cutters  for  the  manufacturing  departments  and  invariably  reduce 
the  number  of  teeth  about  half,  setting  the  mill  deep  enough  to 


cut  out  completely  every  other  tooth.  It  is  his  opinion  that  saws, 
slotting  and  side  mills,  as  ordinarily  made,  have  too  many  teeth, 
and  also  that  a  large  proportion  of  the  success  obtained  by  the 
use  of  inserted  tooth  mills  has  been  due  to  the  reduction  in  the 
number  of  teeth. 

In  concluding  the  discussion  \V.  S.  Huson  agreed  with  the 
author   in   the   following   comment : 

We  get  better  results  in  surface  milling  from  wide-spaced  cut- 
ting edges  than  from  the  usual  close-spaced.  Wc  have  found  in 
testing  work  milled  with  cutters  having  many  teeth  that  when 
the  cut  was  finished,  say  at  3  p.  m..  and  tried  with  straight 
edge  and  gages,  it  was  right,  while  the  next  morning  it  was 
out.  There  are  two  causes  for  this :  the  peening  effect  of  the 
cutter,  and  another  which  I  think  is  not  fully  considered,  but 
which  I  believe  is  borne  out  by  experience,  namely,  that  the 
teeth  of  a  milling  cutter  punch  or  force  little  particles  of  cutting 
dust  into  the  interstices  or  pores  of  the  iron,  which  finally  re- 
spond to  the  force  exerted  on  them,  and  throw  the  work  out  of 
alignment.  A  cutter  w'ith  fewer  cutting  edges  for  surface  mill- 
ing does  not  give  a  bright  finish,  but  the  product  requires  less 
subsequent  filmg  and  fitting.  It  is  for  this  reason  that  the  ques- 
tion of  milling  cutters  is  paradoxical,  for  in  the  case  of  gear 
cutters  with  many  cutting  edges  we  get  a  smoother  gear  tooth, 
whereas  in  surface  milling  we  get  a  truer  surface  with  fewer 
edges.  I  agree  with  the  paper  that  in  surface  milling  the  fewer 
cutting  edges,  the  more  chip  clearance,  and  hence  the  more 
permanent,  if  not  quite  so  smootli,  work  will  give  better  final 
results  than  cutters  with  close-spaced  edges.  The  amount  of 
power  consumed  is  of  little  importance  in  the  final  cost,  if  as  a 
result  of  rapid  machine  output,  manual  labor  must  be  used  to 
make  the  work  acceptable. 

In  all  probability  this  valuable  paper  and  the  discussion  ac- 
corded it  will  have  a  material  bearing  on  the  consideration  of 
the  best  form  of  milling  cutters,  and  any  improvement  in  this 
line  means,  of  course,  a  further  increase  in  the  range  of  work 
now  possible  with  this  important  machine  tool.  As  it  stands 
now,  the  advantage  of  the  milling  machine  over  the  planer  lies 
very  largely  in  its  ability  to  produce,  with  reasonable  accuracy,  a 
large  number  of  duplicate  surfaces,  the  formed  cutter  and  the 
removal  of  personal  error  in  making  of  measurements  by  the 
operator  being  the  factors  that  enable  it  to  produce  these  re- 
sults. After  an  operator,  however,  has  become  skilled  in  its  use 
and  thoroughly  familiar  with  its  every  detail,  he  can  appreciate 
the  great  capabilities  of  this  class  of   machine   tools. 


SPECIAL  FREIGHT  CAR  OF  LARGE  CAPACITY 


Great  difficulty  has  been  experienced  by  the  Westinghouse 
Electric  &  Mfg.  Co.  in  obtaining  cars  that  will  permit  the  ship- 
ping of  large  transformers  completely  assembled.  Although  spe- 
cial cars  have  been  arranged  for  this  purpose  a  recent  order  of 
IS  transformers  were  too  large  in  size  and  weight  for  any  of 
the  cars  now  in  existence,  and  it  was  necessary  to  design  and 
have  built  three  cars  with  a  depressed  center  giving  the  mini- 
mum distance  from  floor  to  rail  and  at  the  same  time  a  carry- 
ing capacity  of  150,000  lbs.  concentrated  in  the  center  well. 
These  cars  were  built  by  the  Atlas  Car  &  Mfg.  Co.,  of  Cleve- 
land, the  design  being  the  combined  product  of  the  builders 
and  owners,  it  also  being  submitted  for  approval  to  the  Pennsyl- 
vania Railroad.  They  are  entirely  of  steel,  35  ft.  in  length,  and 
have  a  maximum  capacity  when  loaded  over  the  trucks  as  well 
as  in  the  center  of  205,000  lbs.  The  floor  at  the  center  is  but 
2  ft.  2  in.  above  the  top  of  the  rail,  there  being  a  clearance  of  7 
in.  between  the  bottom  of  the  sills  and  the  rail. 

As  will  be  seen  by  reference  to  the  detailed  drawings,  the 
construction  of  the  car  is  very  simple,  consisting  of  four  longi- 
tudinal girders,  the  center  ones  continuous  between  bolsters  and 
the  side  ones  continuous  for  the  full  length  of  the  car.  These 
longitudinals  are  connected  and  stiffened  by  numerous  dia- 
phragms and  the  bolster,  which  is  of  very  heavy  but  simple 
construction. 

One-half  inch  plate  is  used  in  the  web  of  all  the  longitudinals, 
being  cut  to  the  shape  and  size  shown  in  the  side  elevation  of 
the  car.  The  two  center  girders  have  two  6  x  4  x  ^  in.  angles 
top  and  bottom,  with  a  16x1  in.  top  and  bottom  cover  plate. 
These   cover   plates   are  carried  continuous  between   bolsters   at 
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the  top  rail  and  nearly  to  the  top  of  the  iiicHiied  section  at  the 
bottom.  The  side  girders  are  the  same  witli  the  exception  that 
a  4X4x'4  in.  angle  is  substituted  for  one  of  the  6x4x1/2  in. 
angles  at  the  bottom  and  tlic  cover  plate  is  but  i2;4  in.  wide  on 
the  bottom.  The  iliaphragms  are  all  '/^  in.  plate  with  4x3  xf^ 
in.  angles  and  are  located  as  shown  in  the  illustration.  At  the 
bolster  the  construction  cnnsisis  of  two  ' '■  in.  web  plates  formed 


in.  cylinder.     This  will  brake  85  per  cent,  of  the  light  weight  of 
the  car  with  an  8  to  i  reduction. 


Kapiu  Growth   of   Steel  Cars. — According  to  authentic  re- 
piirts  there   were  in   use   in  this  country  on   December  .31,   1910, 


STEEL    C.\R    OF    205,000    LBS.     C.\r.\CITV. 


to  proper  shape  and  spaced  6  in.  apart  and  four  4  x  4  x  .>^  in. 
angles  with  a  H  in.  cover  plate  at  the  bottom  and  a  ]4  '"■  plate 
at  the  top.  I-beam  separators  are  framed  vertically  between  the 
web  plates  at  the  connection  with  the  center  sills  and  extra 
heavy  angles  are  used  for  connecting  the  bolsters  with  the  con- 
tinuous side  sills.  The  end  sill  is  formed  of  'A  in.  plate  with 
4x3xJ^  in.  angles,  as  shown.  A  %  in.  plate  covers  the  entire 
top  of  the  car,  having  countersunk  rivets  wherever  necessary 

Special  trucks  with  6.x  11  in.  journals  have  been  designed 
following  the  M.  C.  B.  requirements  in  every  particular.  The 
wheels  are  33  in.  in  diameter,  of  rolled  steel,  and  weigh  approxi- 
mately 750  lbs.  The  total  weight  of  the  car  is  53,000  lbs.,  and 
it  is  provided  with  Westinghouse  type  S.  brake  having  a  I2x  12 


54,609  passenger  cars  of  which  2,927,  or  5.3  per  cent.,  were  of 
all-steel  construction.  Besides  the  latter  there  were  1,481  or  2.7 
per  cent,  built  with  steel  underframes.  The  rapid  growth  of 
the  all-steel  passenger  equipment  is  best  understood  when  it  is 
known  that  of  the  2,000  passenger  cars  ordered  in  1909,  about  24 
per  cent,  were  of  steel  construction  and  21  per  cent,  were  built 
with  steel  underframes,  and  in  1910  there  were  3,783  new  cars 
acquired,  of  which  63  per  cent,  were  all  steel  and  14  per  cent, 
were  of  steel  underfranie  construction.  This  shows  a  rapid 
growth  in  sentiment  for  the  steel  car.  This  fact  is  emphasized 
by  the  statistics  which  show  that  at  the  close  of  1908  only  four- 
fifths  of  one  per  cent,  of  all  the  passenger  equipment  was  of  all- 
steel  construction. 


SPECIAL    TRANSFORMER   CAR    HAVING    A    CAPACITY   OF    150,000   LBS.    IN    THE    CENTER. 
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A  year  ago  we  started  publishing  in  eacli  issue  a  list 
of  headings  of  the  important  articles  in  that  number,  arranged 
to  be  conveniently  clipped  and  pasted  on  the  card  index  cards 
of  those  of  our  subscribers  who  made  a  practice  of  keeping  a 
complete  card  index.  We  also  felt  that  these  convenient  head- 
ings might  inrtuence  some  of  the  younger  men  to  start  the  habit 
of  maintaining  a  complete  card  index  of  the  more  important 
articles  in  the  various  technical  journals.  These  headings  cus- 
tomarily required  the  space  of  about  one  page,  the  use  of 
which  for  this  purpose  could  only  be  justified  by  the  assurance 
that  they  were  accomplishing  the  results  desired  and  were 
being  appreciated  and  used. 

After  six  months  trial  we  decided,  by  discontinuing  the  prac- 
tice, to  determine  to  what  extent  these  headings  were  being 
used  and  how  important  they  were  considered  by  our  sub- 
scribers, knowing  that  such  action  would  immediately  bring  a 
remonstrance  from  those  who  had  found  them  valuable.  We 
did  receive  objections  from  a  number  of  subscribers  and  have 
continued  to  receive  them  for  the  past  six  months,  but  hardly 
in  sufficient  numbers  to  make  us  feel  fully  justified  in  reviving 
this  section.  Feeling  that  possibly  some  of  our  readers  have 
objected  to  the  discontinuance  of  these  convenient  headings, 
but  have  not  felt  strongly  enough  to  register  a  kick,  we  ari  in 
some  doubt  in  the  matter  and  would  be  very  glad  indeed  to 
obtain  an  expression  of  opinion  from  all  who  feel  that  this 
section  should  or  should  not  be  revived.  The  editors  believe 
that  these  headings  should  be  of  value,  but  as  we  are  publishing 
a  paper  for  the  reader,  the  matter  is  entirely  in  your  hands  for 
decision,  and  we  would  like  to  hear  from  you. 


THE  TRIUMPH  OF  THE  MACHINE  TOOL 


The  remarkable  development  to  which  the  modern  machine 
tool  has  been  brought  is  not,  as  inany  imagine,  the  result  of  any 
random  growth.  On  the  contrary,  each  type  of  to-day  repre- 
sents the  culmination  of  years  of  experiments  and  patient  re- 
search, and  of  a  character  so  elaborate  as  to  be  almost  unbe- 
lievable. A  certain  machine  tool  builder,  now  deservedly  promi- 
nent in  the  mechanical  world,  worked  for  over  fifteen  years  in 
perfecting  a  heavy  duty  lathe  through  which  its  range  of  effi- 
ciency became  easily  doubled,  although  but  20  per  cent,  has 
been  added  to  its  original  cost.  Similar  instances  are  plentiful, 
and  are  extremely  interesting  as  illustrative  of  the  potent  in- 
fluence  of   competition   in  busmess. 

There  is  litttle  doulit  but  that  the  machine  too!  builders  of 
tlie  United  States  have  Ijeen  foremost  in  this  movement.  Within 
the  period  previously  referred  to,  fifteen  years,  driving  powers 
have  increased  in  some  instances  300  per  cent.,  while  weights 
have  increased  say  by  100  per  cent,  at  least.  The  cost  of  ex- 
perimenting before  this  revolution  could  be  brought  about  has 
been  very  great.  Recently  a  firm  making  milling  machines 
spent  over  $25,000  in  thoroughly  testing  one  size  of  machine 
which  they  were  placing  on  the  market.  The  day  appears  to 
be  on  the  wane  when  a  machine  tool  builder  can  make  any  wide 
range,  or  various  types  of  tools  as  the  rapid  strides  in  design 
and  re-design  would  impose  costs  necessarily  prohibitive.  It  is 
for  this  reason  that  specialization  is  now  so  prominent  in  this 
important  industry,  the  range  noticeable  in  the  instance  of  sev- 
eral firms  not  being  over  two  lines  of  machines. 

The  mechanical  changes  which  have  been  made  may  be  briefly 
summarized  as  a  material  strengthening  of  the  old  standard  de- 
signs to  secure  rapidity  of  production  and  obtain  accurate  re- 
sults with  high-speed  steels,  and  in  the  introduction  of  new 
features  in  both  general  and  detail  design  to  enable  operators 
to  produce  rapidly  with  lessened  physical  and  mental   strain 

A  prominent  feature  in  modern  machine  tool  designing  is 
one  never  loverlooked ;  the  convenience  of  the  machine  for  the 
operator.  Probably  the  most  pronounced  feature  in  this  con- 
nection  is  the  means  of  changing  the  driving  speeds  and   rates 
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of  feeds.  The  usual  motliod  of  a  stepped  cone  is  disappear m;;, 
and  its  place  is  being  taken  by  gear  bo.\cs  of  variable-speed 
motors.  Cbaiiging  by  gears  is  usually  arranged  to  the  medium 
size  machine  tools,  and  variable  speed  motors  to  the  larger  ma- 
chines. The  introduction  of  nearly  perfect  gear  cutting  ma- 
chines and  the  use  of  hardened  steel  gears,  with  practically  per- 
fect continuous  lubrication,  have  made  the  operation  of  the 
gear  boxes  practically  noiseless. 

The  results  of  these  changes  have  meant  that  not  only  can 
manufacturing  costs  be  materially  reduced,  but  more  satisfaction 
is  given  to  the  workman.  Speeding  up  a  slow  operator  on  a 
slow  machine  generally  leads  to  friction,  whereas  on  a  tool  de- 
signed with  convenient  motions  an  operator  soon  becomes  in- 
terested in  obtaining  a  rapid  production. 

As  the  machine  tool  designer  has  responded  to  the  call  for 
accuracy,  there  is  now  no  longer  any  excuse  for  shop  practice 
not  providing  correct  work,  and  it  is  of  course  an  admitted 
fact  that  accuracy  is  now  possible  and  insisted  on  to  a  de.!^ree 
unknown  only  a  decade  ago.  The  American  machine  tool  as  it 
stands  to-day  is  a  monument  to  the  patience,  experience  and 
ingenuity  of  its  makers,  and  who  are  yet  unceasingly  striving 
toward  further  perfection. 


THE  MOUNTAIN  TYPE  LOCOMOTIVE 


What  a  successful  stoker  means  in  locomotive  design  and 
train  operation  is  well  indicated  by  the  new  locomotives  recently 
completed  by  the  American  Locomotive  Company  and  put  into 
service  on  the  Chesapeake  &  Ohio  Riilway,  which  have  been 
christened  the  "mountain"  type.  These  locomotives  have  been 
deliberately  designed  to  perform  a  service  which  practically  re- 
quires the  successful  operation  of  a  locomotive  stoker  and  the 
accepting  of  the  design  by  the  railroad  is  the  best  evidence  pre- 
sented so  far  that  the  stokers  have  reached  the  stage  where 
contidcnce  can  be  placed   in  tl.eir  reliability. 

A  Pacific  type  locomotive,  having  a  toial  weight  of  216,000 
lbs.  and  a  tractive  effort  of  32,000  lbs.,  is,  even  in  these  days, 
considered  a  large  locomotive,  and  when  there  is  presented  the 
design  of  a  simple  engine  which  will  easily  do  the  work  of 
two  of  these,  a  feeling  somewhat  akin  to  doubt  is  aroused,  but 
the  facts  are,  present  in  this  case  and  the  locomotives  are  ac- 
tually handling  12  cars  on  a  schedule  and  over  a  division  where 
the  Pacific  types  have  been  handling  only  six  cars.  What  this 
means  to  the  operating  department,  of  course,  is  easily  conjec- 
tured and  it  is  to  be  hoped  that  the  men  who  have  worked  so 
long  and  conscientiously  in  developing  the  stoker  are  given 
the  credit  which  they  deserve,  together  with  the  designers  of 
the  machine  itself  and  the  ofHcers  of  the  motive  power  depart- 
ment   for  making  such  results  possible. 

In  addition  to  its  enormous  power  and  its  position  as  the 
largest  simple  locomotive  in  the  world  there  are  a  number  of 
other  features  in  the  design  which  make  it  of  decided  interest. 
Possibly  the  most  prominent  of  these  is  the  screw  reverse  gear, 
this  being  the  first  time  this  arrangement  has  been  used  in  regu- 
lar service  in  this  country,  although  the  American  Locomotive 
Company  applied  it  experimentally  some  time  ago.  The  gear 
as  arranged  in  this  case  takes  but  about  six  seconds  for  a  com- 
plete reversal  and  it  is  stated  that  after  becoming  acquainted 
with  it  the  enginemen  recognize  its  evident  advantages  and  favor 
it.  Because  of  its  extreme  simplicity  and  positiveness  of  action 
it  is  probable  that  this  type  of  gear  now.  once  having  broken  the 
ice,  will  be  used  to  a  considerable  extent  on  future  heavy  Icco- 
motives. 

There  have  been  cases  where  double  heading  of  important 
trains  has  been  resorted  to,  particularly  in  cold  weather  when 
one  of  the  locomotives  had  ample  power  to  handle  the  train 
alone,  because  of  the  impossibility  of  it  going  the  full  division 
without  stopping  to  empty  the  ash  pan.  It  is  comparatively  easy 
to  figure  from  the  quality  of  coal  what  the  limits  of  continuous 
service  are  for  a  certain  locomotive  operating  under  any  speci- 
fied conditions.  In  the  case  of  these  mountian  types  which  do 
the   work  and  burn  the  coal  of  two   Pacific  type  locomotives   it 


would  be  readily  apparent  that  they  of  necessity  must  have  an 
ash  pan  of  practically  double  the  size  if  they  are  to  run  for  the 
same  distance.  The  designers  have  solved  this  question,  how- 
ever, apparently  in  a  very  satisfactory  manner  and  have  applied 
to  this  locomotive  a  pan  having  S3  cu.  ft.  capacity,  arranged  in 
six   hoppers,   four  of   which  are  outside  the  frames. 


THE  PHILOSOPHY  OF  SHOP  MISTAKES 


Human  fallability  to  err  is  prominent  in  practically  every 
walk  of  life,  and  those  in  railroad  service,  despite  the  vojunii- 
nous  rules  laid  down  for  their  guidance  and  their  own  charac- 
teristic loyalty  and  high  sense  of  duty,  are  by  no  means  exempt. 
Blunders  are  committed  from  the  highest  in  supervising  capac- 
ity to  the  lowest.  For  many  of  them  no  explanation  can  be 
given.  They  are  so  inexplicable  in  view  of  the  knowledge  and 
experience  known  to  be  possessed  by  the  person  at  fault  tliat 
in  the  large  majority  of  instances  they  are  either  condoned  or 
forgiven. 

If  those  in  authority  are  thus  at  times  remiss  it  is  but  naiural 
to  assume  that  the  rank  and  file,  through  probably  a  lessened 
sense  of  responsibility  would  be  even  more  so,  but  singularly 
enough  the  reverse  is  the  case.  It  is  really  astonishing  to  note 
the  immunity  from  mistakes  which  prevails  in  the  conduct  of 
any  railroad  shop.  When  a  man  has  been  guilty  of  such  it 
becomes  a  lurid  light  of  warning  whenever  a  job  comes  along 
wherein  a  similar  error  might  be  possible.  The  original  blun- 
der is  never  forgotten,  and  it  is  certainly  a  fact  that  no  me- 
chanic will  commit  the  same  error  twice.  There  is  nothing  a 
man  who  has  regard  for  his  reputation  dreads  more  than  the 
discovery  of  blunders  in  his  own  work  or  in  that  of  a  depart- 
ment of  which  he  is  in  charge.  The  feeling  begotten  is  one  of 
chagrin,  as  though  some  status  were  lost,  and  the  majority 
of  errors  look  so  silly  when  discovered  that  they  cause  their 
perpetrator   to    feel   very   small. 

Generally  a  man's  position  is  not  imperiled  by  an  occasional 
mistake,  even  though  it  be  a  big  one,  and  little,  as  a  rule,  is  said 
about  incipient  errors  discovered  in  the  progress  of  work  in 
any  one  department,  but  when  the  work  is  cleared  out  into 
another  shop  and  the  knowledge  of  errors  become  the  public 
property  of  the  shop,  the  thing  wears  a  difi^erent  aspect.  The 
first  thought  of  the  foreman,  who  is  rightly  held  responsible 
for  all  that  occurs  in  his  shop,  is  how  will  his  employers  regard 
the  matter?  Especially  is  this  so  when  two  or  three  mistakes 
follow  in  rapid  succession.  It  matters  little  how  many  hun- 
dreds of  errors  he  has  detected  and  prevented  in  the  face  of 
the  one  or  two  that  unfortunately  pass  his  keen  scrutiny.  A 
single  blunder  overshadows  ninety-nine  good  works,  and, 
though  condoned,  he  feels  that  it  stands  for  a  long  time  a  black 
mark  against  him. 

There  is  a  great  difference  in  managers  in  their  treatment  of 
men  who  have  blundered.  Broad  views  are  taken  as  a  rule. 
Some  do  not  utter  any  reproach  to  a  trusty  and  well-tried  man. 
but  simply  discuss  the  best  methods  of  repairing  the  error. 
Some  lose  their  temper  momentarily,  but  forget  afterwards, 
while  some  draw  a  long  face  and  utter  the  obvious  truism  that 
it  is  a  serious  matter,  and  that  the  workman  who  did  it 
should  be  discharged.  This  latter  procedure,  however,  is  seldom 
in  evidence,  as  from  what  has  been  said  it  is  appreciated  that 
the  compunction  of  the  offender  will  serve  as  an  adequate 
punishment. 

In  a  general  or  average  sense  all  blunders  are  preventrble, 
and  yet  a  certain  percentage  is  made  in  every  shop  during  a 
year  and  always  will  be.  The  lesson  taught  by  them  is  the 
same  which  all  ha,ve  to  learn  in  the  conduct  of  life.  No  one 
is  exempt  from  mistakes,  but  these  become  danger  signals  to 
prevent  or  lessen  the  recurrence  of  like  errors. 

It  is  the  everlasting  tribute  to  the  American  railroad  or  shop 
man  that  he  appreciates  this  lesson,  and  while  bitter  at  the  time 
every  mistake  has  its  corrective  value  as  an  insurance  against 
repetition. 
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SOME  NEW  JIGS  AND  METHODS 
CHICAGO   &   NORTH-WESTERN   RY, 

The  Chicago  and  North-Wcstern  Ry.  has  of  late  developed 
many  ingenious  labor-saving  devices  in  connection  with  shop 
work  which  are  entitled  to  particular  consideration.  While 
some  of  these  may  not  be  generally  applicable,  they  are  still  of 
sufficient  interest  to  be  briefly  described  and  illustrated  for 
whatever  value  each  may  have  to  those  who  arc  combating  the 
problem  which  each   represents. 

Prominent  among  those  herein  illustrated  which  have  been 
evolved  by  the  various  foremen  and  master  mechanics  of  the 
railroad,  but  largely  at  the  Clinton  shops,  is  the  double  air  jack 
for  blocking  up  springs  under  Atlantic  type  engines  with  fairly 
wide  pedestals.  The  operation  in  general  wherein  the  jack  is 
used  is  a  drop  pit  proposition  pure  and  simple,  and  the  intent 
is  to  relieve  the  drop  pit  jack  of   all  work  other  than  that   re- 


in very  successful  operation  in  the  Clinton  shop  of  this  road, 
where  through  its  use  a  brass  for  a  9^  in.  by  12  in.  journal 
can  be  turned  up  in  twelve  minutes,  taking  a  roughing  and  a 
finishing  cut.  This  quick  time  is  realized  by  the  size  of  the 
arbor  and  its  weight.  This  is  fastened  and  carried  by  the  lathe 
face  plate,  which  also  centers  that  end  of  the  mandrel  by  a 
recess  in  the  face  plate  and  a  shoulder  on  the  bar.  The  brass 
is  held  in  place  by  the  two  washers  and  large  nut.  The  major- 
ity of  railroad  sh^Ds  use  mandrels  held  on  centers  and  driven 
by  a  dog,  a  known  to  be  unsteady  arrangement  which  factor 
this  new  design  is  intended  to  eliminate.  It  is  very  highly  com- 
mended where  used,  b(5th  for  ease  of  operation  and  for  its  sub- 
stantial  construction. 

Another  interesting  device  of  somewhat  similar  character  is 
the  expanding  eccentric  mandrel  which  is  very  clearly  shown 
in  the  accompanying  detail  drawing.  The  arrangement  provides 
for  a  very  solid  drive.  It  i;-  quickly  applied  to  a  lathe  and 
produces   work  of   remarkable   accuracy.      It   will   be   noted  that 
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quired  to  merely  pump  the  drivers  from  the  pit  into  their  nor- 
mal position. 

The  construction  of  this  small  jack,  as  will  be  readily  noted 
from  the  drawing,  is  such  that  it  can  be  introduced  within  the 
frame  pedestal,  being  only  15^  in.  in  diameter,  with  a  bore  of 
I2j.^  in.,  and  it  will  lift  as  much  as  a  single  jack  of  19  m.  diam- 
eter. This  jack  as  illustrated  has  a  partition  between  the  two 
cylinders,  with  packing  leather  around  the  piston  rod  to  confine 
the  air  independently  to  each  cylinder.  Air  is  admitted  simul- 
taneously through  a  V^  in.  globe  valve.  A  ?4  i"-  leakage  hole 
is  placed  in  the  top  of  each  cylinder  to  prevent  the  equalizing 
of  air.  The  constructive  detads  need  not  be  further  commented 
upon  as  they  can  be  readily  understood  from  the  drawing. 

In  connection  with  this  device  the  idea  might  reasonably  sug- 
gest that  its  use  would  be  unnecessary  provided  that  the  saddle 
had  been  blocked  as  a  preliminary,  and  before  any  wheel  drop- 
ping was  resorted  to,  which  is  true  enough,  but  as  is  of  course 
understood  it  frequently  becomes  necessary  while  an  engine 
is  on  the  drop  pit  to  change  springs  or  hangers  and  in  such 
contingency  the  device  must  prove  of  considerable  value. 

The   driving  box   brass   mandrel   shown   herewith   in   detail   is 


the  wings  are  adjustable  to  all  sizes  of  eccentric  bores,  adjust- 
ment being  made  by  screwing  in  or  out  the  large  4^  in.  nut. 
The  6^8  in-  plate  that  is  screwed  on  the  end  of  the  mandrel  is 
laid  out  and  centered  for  all  eccentric  throws.  The  other  end 
of  the  mandrel  slides  up  and  down  on  a  grooved  plate,  the  lat- 
ter also  having  holes  to  correspond  with  all  eccentric  throws. 
The  eccentric  is  held  from  turning  on  the  mandrel  by  its  set 
screws  and  the  drive  is  effected  from  the  face  plate  by  strap 
and  bolts. 

The  sanitary  shop  drinking  fountain  herewith  illustrated  does 
not  embody  any  particular  novelties  in  design,  as  the  coil  sys- 
tem has  been  used  generally  in  shops  for  many  years  to  cool 
drinking  water,  but  it  is  included  among  the  special  devices 
principally  on  account  of  its  simplicity,  and  in  recognition  of  the 
fact  that  it  can  be  produced  at  a  very  low  cost.  The  principal 
feature  is,  of  course,  the  fountain,  and  with  reasonable  care  it 
should  not  be  wasteful  of  water.  As  a  precaution  against  this 
the  valve  stems  are  fitted  with  coil  springs  which  automatically 
close  the  valve  when  the  handhold  is  released.  It  is  also  clear 
from  the  drawing  that  the  water  does  not  mix  with  the  ice, 
the    latter   being   broken    up    and    packed    around   the   pipe   coil. 
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The  funnel  shown  catches  all  waste  water  which  is  conducted 
to  a  sewer  or  any  convenient  point. 

In  connection  with  this  arrangement  it  might  be  said  that 
railroad  shops  as  a  rule  are  surprisingly  lax,  in  view  of  the 
general  agitation  over  sanitary  drinking  facilities,  in  making 
suitable  provision  in  this  line  for  the  shop  men.  Existing  ap- 
pliances in  this  line  range  from  a  chunk  of  ice  in  a  bucket,  with 
the  accompaniment  of  a  common  dipper,  to  a  metal  cooler  with 
chained  tin  cup  attached.  It  need  not  be  mentioned  that  the 
ice  which  is  in  direct  contact  with  the  water  is  seldom  if  ever 
washed,  and  the  drinking  cup  never.  With  these  considerations 
in  mind  this  cheap  and  undoubtedly  economical  fountain  be- 
comes  of   interest. 

A  first-class  home-made  wheel  lathe  drive  has  been  evolved 
in  the  Clinton  shop  which  is  not  by  any  means  the  least  in- 
teresting example  of  the  ingenuity  displayed  in  that  quarter. 
The   details   are   so   clearly   apparent   in   the   drawing   that    little 


standardize  the  various  operations  that  the  least  possible  ex- 
penditure of  time  and   money  is  assured. 

The  Chicago  and  North-Western  Ry.  has  been  actively  en- 
gaged in  this  latter  work  for  some  time,  and  is  now  handling 
by  special  standard  reamers  all  re-seating  which  injectors  gen- 
erally require  when  they  pass  through  the  shop.  A  set  of 
these  tools  which  are  used  in  connection  with  the  maintenance 
of  the  Nathan  "No.  n"  injector  is  shown  in  the  accompanying 
illustration.  These  tools  are  used  by  hand,  simply  by  being 
turned  a  few  times  and  fed  to  the  work  by  the  nuts  as  shown. 
They  are  not  only  great  labor  savers,  but  embody  the  addi- 
tional valuable  feature  of  insuring  that  the  seats  are  maintained 
on  their  original  angle.  Without  them  it  would  be  necessary  to 
put  the  injector  in  a  lathe,  which  is  a  cumbersome  undertak- 
ing, and  generally  implies  an  unsatisfactory  jolj  with  much  after 
grinding. 

The   large   tool    in   the   drawing   which   lines   up   the   flat   seat 
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description  is  necessary.  It  is  quite  evident  that  the  heavier 
the  cut  the  tighter  the  steel  dogs  must  grip  into  the  tire.  The 
range  of  the  appliance  is  remarkable  as  it  will  drive  from  42 
to  74  inches,  simply  by  sliding  the  dogs  in  or  out  on  the  face 
plate.  When  the  wheel  is  being  put  into  or  taken  out  of  the 
lathe  the  dogs  swing  back  against  the  face  plate,  leaving  free 
opening.  The  dogs  are  held  against  the  tire  by  four  horse- 
shoe clamps  as  shown.  From  what  can  be  learned  of  the  opera- 
tion of  this  device  it  is  considered  to  be  far  superior  to  a  spoke' 
drive  from  the  face  plate,  the  well-known  objection  to  which 
being  that  it  is  not  constant,  and  necessarily  of  a  more  or  less 
unsteady  character.  The  only  objection  which  might  be  ad- 
vanced against  its  use  is  the  scarring  of  the  tire  by  the  teeth  of 
the  dogs,  but  this  is  so  slight  that  it  need  scarcely  be  consid- 
ered. It  is  really  astonishing  that  this  is  not  more  apparent, 
but  in  the  case  of  some  of  the  heaviest  cuts  the  tires  scarcely 
show  a  mark. 

On  a  division  having  say  150  locomotives  the  question  of  in- 
jector repairs  resolves  into  considerable  proportions;  one  which 
needs  to  be  dealt  with  intelligently,  and  with  the  aid  of  special 
devices  to  result  in  a  smooth  and  satisfactory  handling.  In  in- 
stances where  the  various  types  of  injectors  arc  restricted  the 
repair  department  dealing  with  that  item  is  fortunate  in  being 
able  to  hold  its  special   reamers,  etc.,  to  a  minimum,  and  to  so 


for  the  steani  valve,  has  its  steel  spindle  threaded  to  fit  the 
threads  in  the  body  of  the  injector  w'here  the  steam  nozzle 
screws  in.  This  spindle  centers  and  guides  the  flat  seated  reamer, 
the  latter  being  drilled  through  its  center  to  fit  the  spindle. 
The  reamer  being  thus  held  in  line  it  is  fed  by  the  nut  screwed 
in  the  bonnet  opening  on  the  injector.  It  will  be  noted  that 
the  water  valve  reamer  is  designed  to  cut  down  the  top  of  the 
seat  at  the  same  time  the  bevel  is  being  formed,  thus  keeping 
the  seat  always  the  same  width.  These  tools  were  designed  by 
H.  Killean,  tool  maker,  at  the  Clinton  shop,  and  have  greatly 
simplified  the  operations  heretofore  associated  with  such  repairs. 

A  dependable  crude  oil  heater  is  now  generally  recognized  as 
a  valuable  accessory  to  shop  and  especially  roundhouse  equip- 
ment, in  view  of  the  occasions  which  frequently  arise  where  it 
could  be  employed  to  great  advantage  in  obviating  the  removal 
of  a  part  for  heating  with  the  accompanying  delay  and  ex- 
pense. For  instance,  bent  channels  on  tenders,  cars,  etc.,  fre- 
quently require  this  treatment,  and  in  particular  the  oil  weld 
ing  under  the  engine  of  broken  frames,  which  is  now  practiced 
on  several  railroads,  necessitates  an  appliance  which  will  raise 
the  part  to  be  worked  on  to  the  desired  temperature  quickly 
and  cheaply. 

Tlie  heater  illustrated  herein  is  also  a  product  of  the  Clinton 
shop  and  is  being  used  at  that  point  with  great  success.     Its  ex- 
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tremo  simplicity  is   readily   apparont  in  the  drawiny,   so   tiial   no 
description  is  necessary. 

To  operate  it  the  oil  tank  is  partly  filled  with  crude  oil, 
and  is  simply  placed  higher  than  the  piece  to  be  heated.  If  a 
short,  quick  heat  is  required  a  few  fire  bricks  are  usually  placed 
around  and  over  the  part  as  a  preliminary.  When  ready  all 
that  is  necessary  is  to  open  the  oil  and  air  valves  and  a  piece 
of  burning  waste  at  the  burner  will  start  operations.     The  only 


the  annual  meeting  un  Wednesday,  N'uvember  22,  191 1,  at  the 
Waldorf-Astoria,   New   York. 

The   notice   reads  as   follows : 

"On  this  occasion,  speakers  of  the  first  prominence,  repre- 
senting each  a  phase  of  the  live  railway  problems  of  the  hour, 
will  unite  in  a  notable  exercise  of  influence  upon  public  thought 
and  sentiment  toward  transportation  and  industry.  The  guests 
will  include  an  impressive  representation  of  our  national  lead- 
ers  in   transportation,    industry,    commerce,    finance,   the    profes- 
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manipulation    required    for   the    device   is   that   of    securing   the 
proper  regulation   for  the  two  valves  mentioned. 

While  crude  oil  heaters  are  far  from  being  a  new  idea,  either 
in  theory  or  practice,  it  is  believed  that  the  one  under  con- 
sideration embodies  less  complexity  and  is  cheaper  and  more 
substantial  than  the  general  run  of  such  devices  which  may  be 
encountered  in  railroad  shops. 


WESTINGHOUSE  NEW  AIR  BRAKE  PLANT 


The  Westinghouse  Air  Brake  Company  has  just  closed  nego- 
tiation for  the  purchase  of  a  site  at  Emeryville,  Cal.,  upon 
which  it  is  soon  to  commence  the  erection  of  a  large  plant  for 
the  manufacture  of  its  various  products.  Negotiations  for  the 
purchase  have  been  under  way  for  more  than  a  year,  but  have 
only  recently  been  closed. 

For  a  long  time  it  has  been  recognized  that  the  company 
needed  a  plant  on  the  Pacific  Coast  in  order  that  it  might  be  in 
a  position  to  serve  the  needs  of  Japan,  Manchuria  and  other 
Oriental  countries  in  a  more  efficient  and  prompt  manner  than 
has  been  possible  in  the  past.  It  is  stated  that  the  use  of  air 
brakes  manufactured  by  the  company  is  becoming  more  popular 
each  year  in  the  countries  mentioned  and  the  demand  has  be- 
come so  large  that  it  was  not  practicable  to  ship  such  product 
from  the  East  clear  across  the  continent  and  reship  them  from 
the   Pacific   Coast. 

The  trouble  has  been  that  being  shipped  so  far  in  many  in- 
stances considerable  damage  was  done  to  machinery  en  route 
and  it  was  feared  that  such  results  would  result  unfavorably  in 
time  unless  rectified.  The  Westinghouse  Air  Brake  Company 
intends  to  push  its  Oriental  trade  to  a  greater  extent  as  soon  as 
its  California  plant  is  completed.  It  is  expected  that  there  will 
be  a  liberal  demand  for  the  company's  product  as  soon  as  the 
Oriental  people  become  educated  up  to  the  fact  that  it  will  be 
possible  and  that  the  goods  will  be  received  in  good  condition. 


THE  RAILWAY  BUSINESS  ASSOCIATION 


sions  and  public  life.  The  prestige  from  our  previous  dinners 
and  from  our  record  of  conceded  accomplishment  in  consfuc- 
tive  publicity  will  serve  to  whet  the  general  eagerness  to  partici- 
pate in  the  function  of   191 1. 

"Already  the  enthusiasm  of  our  members  has  manifested  it- 
self in  requests  for  reservations,  though  it  has  been  thought  fair 
to  inform  all  such  that  requisitions  could  not  be  received  until 
after  the  formal  announcement  of  the  date  had  gone  to  all 
members  alike.  There  will  without  doubt  be  a  subscription  in 
excess  of  the  capacity  of  the  dining  room,  which  is  definitely 
limited. 

"All  companies  who  are  members  of  tlie  .Association  are  en- 
titled to  subscribe  for  as  many  seats  as  they  desire  for  them- 
selves and  friends  whom  they  wish  to  take  tliis  opportunity  of 
honoring." 

In  view  of  the  disappointment  sufifered  by  many  in  T910 
through  delay  in  subscribing,  members  are  advised  not  to  wait 
for  acceptances  from  invited  guests,  but  to  file  reservations  at 
once.  .Announcements  W'ill  be  made  at  an  early  date  of  the 
names  of  the  speakers. 


The  Pioneer  Locomotive  Supekhe.\ter. — The  earliest  recorded 
attempt  at  using  the  principles  of  superheating  was  made  in 
1828  by  Richard  Trevethick  at  the  Birnie  Down  Mines  in  Corn- 
wall, on  a  condensing  pumping  engine  making  eight  revolutions 
per  minute,  with  a  boiler  pressure  of  45  lbs.  per  square  inch. 
At  this  slow  speed,  and  with  such  lagging  materials  as  were  in 
use  in  those  days,  the  condensation  was  very  great.  Trevethick 
conceived  the  idea  of  reheating  the  steam  in  the  cylinder  to  re- 
evaporate  the  condensation.  To  attain  this  end,  the  cylinder 
and  piping  were  surrounded  with  firebrick  and  heated  from  a 
fire  on  a  grate  beneath.  A  remarkable  saving  was  noted ;  ordi- 
narily 9,000  lbs.  of  coal  were  consumed  per  day,  whereas  with 
a  fire  under  the  cylinder,  only  6,000  lbs.  were  required,  including 
the  coal  for  the  superheating  grate.  This  led  to  further  experi- 
ments by  Trevethick,  resulting  in  his  tubular  boiler  and  super- 
heater in  1832,  which,  it  is  claimed,  is  quite  modern  in  appear- 
ance. 


The  members  of   the   Railway   Business   .Association   have   re- 
ceived  notice   of   the   third   annual    dinner,   which   will   conclude 


At  the  Panama  C.\nal  Zone  most  of  the  railroad  construc- 
tion now  is  done  with  the  assistance  of  compressed  air.  .All  the 
rivets  are  driven  with  air  hammers.  Other  uses — the  brake  on 
all  the  dump  cars,  the  fans,  and  so  on — need  not  be  enumerated. 


Oil  Burning  Passenger  Locomotives  2-6-6-2  Type 


SOUTHERN    PACIFIC    COMPANY. 


Twelve  Mallet  articulated  compound  locomotives  which  will 
be  used  in  passenger  service  on  the  Sacramento  Division  of  the 
Central  Pacific  R.  R.  by  the  Southern  Pacific  Company  have  re- 
cently been  received  from  the  Baldwin  Locomotive  Works. 
On  this  line,  eastbound,  there  is  a  continuous  ascending  grade 
from  Sacramento  to  Summit,  a  distance  of  105  miles.  The  total 
rise  is  7,000  feet,  and  the  maximum  grade  is  116  feet  per  mile 
for  about  40  miles.  Since  1907,  passenger  service  on  this  di- 
vision has  been  handled  by  ten-wheel  locomotives  built  to  Asso- 
ciated Lines  standards,  and  weighing  203,000  pounds,  with  160,- 
000  pounds  on  driving  wheels.  The  tractive  effort  exerted  by 
one  of  these  locomotives  is  34,700  pounds,  and  two  engines  are 
required  to  handle  a  500-ton  train  on  the  116  foot  grade.  Each 
of  the  new  Mallet  locomotives  is  equivalent,  in  capacit)-,  to  two 
of  the  older  engines,  and  under  ordinary  conditions  double  hcad- 


their  tapered  faces  in  contact.  The  same  plan  is  used  for  keying 
the  frames  to  the  cylinders  and  saddle.  The  saddle  itself  is  of 
cast  steel  and  is  composed  of  two  sections.  The  lower  section 
extends  the  full  depth  of  the  slab  frames,  and  supports  the  hinge 
pin,  which  is  7  inches  in  diameter.  With  this  arrangement  the 
separate  crosstie  heretofore  used  to  support  the  lower  end  of 
the  hinge  pin  is  combined  with  the  saddle  casting,  and  the  cyl- 
inders, frames  and  saddle  are  bolted  and  keyed  together  to  form, 
a  strong  and  rigid  structure.  The  low  pressure  cylinders  are 
bolted  directly  to  a  steel  box-casting  which  is  secured  to  the 
frames  in  accordance  with  the  customary  practice  of  the  builders. 
Similar  to  the  Mallet  freight  locomotives  mentioned  above 
these  locomotives  are  designed  to  run  firebox  end  first,  in  order 
to  give  the  enginemen  an  unobstructed  view  of  the  track.  The 
truck   under   the   firebox,   therefore,   becomes   the   leading  truck. 
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ing  of  pasenger  trains  will  thus  be  avoided  in  the  future.  In 
general  the  design  of  the  new  locomotives  follows  that  of  the 
Mallet  freight  locomotives  with  2-8-8-2  wheel  arrangement, 
which  have  been  in  successful  use  on  this  division  since  1909.* 
A  number  of  modifications  have  been  introduced,  however,  and 
these  include  some  features  which  are  new  to  the  practice  of 
the  builders. 

Separate  type  boilers  as  usually  applied  by  the  builders  to 
locomotives  of  this  capacity  have  been  specified.  In  the  present 
instance,  however,  the  dome  is  placed  a  short  distance  ahead 
of  the  firebox,  and  an  internal  dry  pipe  conveys  the  steam  to  the 
intermediate  combustion  chamber.  This  chamber  contains  right 
and  left  hand  steam  pipes  of  ordinary  construction,  and  these 
communicate  with  short  outside  horizontal  pipes,  which  lead  to 
the  top  of  the  high  pressure  steam  chests.  The  high  pressure 
exhaust  is  conveyed  to  the  smoke-box  through  a  horizontal  pipe 
located  in  a  large  flue  which  traverses  the  water  heater.  The 
flexible  receiver  pipe  is  placed  on  an  angle  under  the  smoke-box. 

Inside  admission  piston  valves,  of  the  built-up  type  15  inches 
in  diameter,  control  the  steam  distribution  to  all  cylinders.  No 
by-pass  valves  are  used,  but  a  large  relief  valve  is  tapped  into 
the  steam  pipe  leading  to  each  cylinder.  The  low  pressure  pis- 
tons have  extension  rods,  and  these  are  supported  at  their  outer 
ends,  on  crossheads.  The  guides  for  these  crossheads  are  sup- 
ported by  the  cylinder  heads  and  cast  steel  bumper  beam.  The 
crossheads  have  cast  steel  bodies  and  bronze  gibs,  and  bear  on 
the  tops  of  the  guides  only. 

Interposed  between  each  high  pressure  cylinder  and  the  saddle 
is  a  slab  frame,  26  inches  deep  and  2'/^  inches  wide.  This  slab 
is  spliced  to  the  main  frame  by  21  bolts  each  1^2  inch  in  diame- 
ter, and  by  two  vertical  keys  driven  in  a  parallel  key-way  with 


"See  American    Engineer,   May,   1909,   page   181. 


This  truck  is  of  the  Hodges  type,  with  spring  links  so  jointed  as 
to  allow  a  fore-and-aft  as  well  as  lateral  motion.  A  new  design 
of  centering  device  is  applied  to  this  truck.  A  double  coil  cen- 
tering spring  is  used,  and  it  is  held  in  a  vertical  position,  be- 
tween two  cast  steel  washers,  and  is  guided  by  a  vertical  thrust 
bar.  This  thrust  bar  is  placed  on  the  center  line  of  the  locomo- 
tive and  is  suspended  from  a  crosstie.  Interposed  between  the 
top  spring  washer  and  the  crosstie  is  a  bearing  plate.  Two  pins^ 
each  2  in.  in  diameter,  are  placed  between  the  bearing  plate  and 
the  crosstie,  and  on  these  pins  is  suspended  a  U-shaped  strap, 
which  is  wide  enough  to  embrace  the  spring  washers.  A  link 
connects  the  lower  end  of  the  strap  with  a  lug  which  is  bolted 
to  the  truck  frame.  When  the  frame  is  displaced  from  its 
middle  position,  the  strap  is  pulled  to  one  side,  and  one  of  the 
upper  pins  is  drawn  down,  thus  pushing  on  the  bearing  plate- 
and  throwing  the  spring  into  compression.  The  bottom  spring 
washer  is  held  in  place  by  a  link  which  is  pinned  to  the  engine 
frame. 

These  locomotives  ape  equipped  for  burning  oil,  and  the 
tenders  are  coupled  at  the  smoke-box  end.  The  two  tanks  are 
semi-cylindrical  in  shape  and  are  placed  end  to  end.  They  have 
respective  capacities  for  3,200  gallons  of  oil  and  10,000  gallons 
of  water.  The  tender  frame  is  composed  of  12-inch  channels 
weighing  40  pounds  per  foot,  and  strongly  braced  transversely, 
while  the  end  bumpers  are  of  cast  steel.  The  tender  trucks  and 
also  the  back  engine  truck,  are  equipped  with  forged  and  rolled 
steel  wheels. 

In  designing  these  locomotives,  full  advantage  has  been  taken 
of  the  experience  gained  with  the  Mallet  freight  engines  which 
have  been  operating  for  some  time  on  the  Central  Pacific.  Spe- 
cial attention  has  been  given  to  the  steam  distribution,  and  to 
providing  ample  sectional  areas  in  the  steam  and  exhaust  piping. 
Although  the  duty  which  these  locomotives  are  intended  to  per- 
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form  is  exceptionally  severe,  there  is  every  reason  to  anticipate 
that  they  will  prove  successful. 

'1  he  general   dimensions,   weights  and   ratios  arc   given   in   the 
following  table : 

GENERAL    DATA. 

Gauge     i  ft.  Syi  in. 

Service   Passenger 

Fuel    Oil 

Tractive  effort   66,000  lbs. 

Weight  in   working   order 384  800  lbs. 

Weight  on  drivers 320.100  lbs. 

Weight  on   kading  truck 21,000  lbs. 

NVeight  on   trailing  truck 43,700  lbs. 

Weight  of  engine  and  tender  in  working  order 568,000  lbs. 

Wheel  base,  rigid  11   ft. 

Wheel  base,  total    61  ft.   i  in. 

Wheel  base,  engine  and  tender 85  ft.  1  in. 

RATIOS. 

Weight  on  drivers  -r-  tractive  effort 4.85 

Total  weight  ■-  tractive  effort ; 5.83 

Tractive  effort  X  diam.  drivers  -~  heating  surface' 584.20 

Total  heating  surface*  -7-  grate  area 101.67 

Firebox  heating  surface  -~  total   heating  surface*    % 3.30 

Weight  on   drivers  -7-  total  heating  surface* 45.00 

Total  weight  -^-  total  heating  surface  * 54.00 

Volume  equivalent  simple  cylinders,  cu.    ft 23,56 

Total  heating  surface*  ~  vol.  cylinders 302.08 

Grate  area  ~-  vol.  cylinders 2.97 

CYLINDERS 

Kind   Compound 

Diameter  and  stroke 25  &  38  x  28  in. 

VALVES. 

Kind  Piston 

Diameter   15  in. 

Lead 5/16  in. 

WHEELS. 

Driving,   diameter  over  tires    63  in. 

Driving,  thickness  of  tires S^  in. 

Driving  journals,   main,   diameter  and  length 11  x  12  in. 

Driving  journals,   others,   diameter  and  length 10x12  in. 

Engine  truck   wheels,   diameter 30J^  in. 

Engine  truck,  journals   6  x  10  in. 

Trailing  truck  wheels,  diameter 45  in. 

Trailing  truck,  journals   8  x  14  in. 

BOILER. 

Style Straight 

Working  pressure    200  lbs. 

Outside    diameter   of   first    ring 82   in. 

Firebox,   length  and  width 120^  x  84  in. 

Firebox  plates,  thickness  H  ^  Vs   in. 

Firebox,  water  space .5  in. 

Tubes,  number  and  outside  diameter 495-2  in. 

Tubes,  length    20  ft.  6  in! 

Heating  surface,  tubes    6,292  sq.  ft. 

Heating  surface,  firebox   235  sq.   ft. 

Heating  surface,   total    5,537  sq!   ft 

Feed   water  heating   surface 1,590  sq.   ft 

Grate  area    .' .  70  sq!  ft! 

TENDKR. 

Wheels,   diameter    .• 33  in 

Tournals,    diameter    and    length 6x11  in' 

Water  capacity .10,000  gal! 

Oil  capacity    3,300  gal. 

•  Includes  feedwater  heatiftg  surface. 


ACCOUNTING  BY  THE  STOREKEEPER 


In  a  very  important  and  interesting  paper  entitled  "The  Ac- 
counting Department  in  Connection  with  the  Mechanical  and 
Stores  Department" — read  before  the  Canadian  Railway  Club, 
A.  A.  Goodchild,  auditor  of  stores,  and  mechanical  accounts,  had 
the  following  lo  say  anent  the  railroad  storekeeper  and  the 
work   of   his   department : 

Let  US  discuss  for  a  few  moments  the  duties,  responsibilities, 
and  qualifications  of  a  storekeeper,  and  in  doing  this,  we  shall 
deal  with  only  the  general  pr;ictice  of  roads  whose  storekeepers 
are  the  custodians  of  unused  material.  The  larger  question  as  to 
the  duties  of  taking  cognizance  of  all  material  until  actually  used 
may  be  left  to  some   future  consideration. 

These  duties  bring  him  in  constant  touch  with  the  entire  op- 
erating department  of  a  road.  Locomotive,  car,  bridge  and 
building,  transportation,  and  other  branches  of  the  service  are 
dependent  upon  him  for  supplying  the  necessary  materials  with 
which  to  carry  on  the  work,  whether  it  be  construction  of  a 
thousand  bo.x  cars,  or  the  putting  on  of  a  patch  to  the  side  of 
a  car,  the  building  of  cars,  large  monster  locomotives,  or  the 
supplying  of  a  tender  truck  box  cover,  wherever  we  find  mate- 
rial being  used,  there  also  we  find  the  storekeeper  an  interested 
party,  and  this  interest  entails  upon  him  the  need  of  cultivating 
a  very  close  acquaintance  with  the  heads,  and  the  requirements 
of  the  various  departments.  He  is  above  all  also  an  operating 
official,  and  should  be  able  at  all  times  to  supply  the  material 
needs  of  the  entire  railroad.  These  needs  are  varied.  No  line 
of  business   can   be   excluded    from   its   voracious   maw.      Hard- 


ware, glas.^,  oils,  panits,  drugs,  acids.  Tlic  precious  metals, 
lumber  from  the  cheapest  to  the  most  expensive,  minerals,  coals, 
coke,  road  and  shop  tools  of  every  description,  oftice  supplies. 
Hour,  cement,  silks,  furniture,  carpets,  and  so  on,  ad  lib,  all 
serve  to  appease,  but  never  satisfy  the  hunger  of  our  railroad 
systems. 

What  kind  of  a  man  is  required  to  cater  to  all  these  varied 
needs,  and  to  cater  intelligently,  in  order  that  he  may  furnish 
the  maximum  amount  of  satisfaction  at  a  minimum  expense  to 
his  employers ;  be  ever  ready  to  fill  the  orders  and  never  over- 
load himself  with  material  which  the  aesthetic  taste  of  a  super- 
intendent of  motive  power,  or  a  master  car  builder  refuses  to 
attempt  lo  digest?  Surely  a  man  to  fulfil  sucli  requirements 
must  be  a  paragon,  surely  such  duties  in  themselves  entail  a 
large  enough  field  for  the  most  industrious  cultivation,  and  the 
requisitioning  for,  receiving,  storing,  and  disbursement  of  such 
material,  calls  for  the  very  highest  ability  taxed  to  its  utmost 
capacity.  Having  those  requirements  in  mind,  let  us  glance 
briefly  at  the  various  steps  one  must  tread  before  he  can  reach 
the  topmost  rung  of  the  storekeeping  ladder.  Let  us  enter  one 
of  our  large  stores,  and  as  we  pass  along  we  find  our  man 
trucking  castings  or  unpacking  boxes  of  various  materials,  may 
be,  sweeping  away  refuse.  Later  on  he  is  found  loading  mate- 
rial into  cars  or  getting  articles  down  from  the  shelves,  as- 
sisting a  storeman.  He  advances  steadily,  and  is,  perhaps,  given 
charge  of  certain  divisions  or  sections  of  the  store  house,  and 
in  the  fulness  of  time  is  called  upon  to  assume  charge  over 
the  entire  section  or  store. 

Hitherto,  his  work  has  been  manual,  but  now  the  stock  cards 
and  books  engage  considerable  of  his  attention,  for  he  is  re- 
quired to  know  the  exact  condition  of  his  stock  to  enable  him 
intelligently  to  place  requisitions  for  the  depleted  material,  he 
must  know  what  the  average  monthly  consumption  is,  how  far 
his  stock  will  provide  for  ordered  requirements,  what  quan- 
tity if  any  he  has  on  order,  and  whether  through  some  special 
or  irregular  condition  he  is  likely  to  be  called  upon  for  more 
than  his  normal  supply.  Thus  it  has  become  necessary  for  him 
to  devote  considerable  time  and  attention  to  book  records.  This 
may  be,  and  frequently  is,  an  entirely  new  experience  for  him. 
Coupled  to  this,  under  the  system  which  is  still  largely  in 
vogue,  he  must  devote  his  attention  to  the  accounts  of  his  store. 
The  debits  and  credits  are  impressed  upon  him  as  important  fac- 
tors. For  this  purpose  he  engages  a  clerk,  if  the  funds  will 
permit,  who  does  the  necessary  book  work  and  accounting  for 
him,  and  in  his  ignorance  of  the  merest  theory  of  such  work, 
signs  statement?  and  records  which  are  put  before  the  man- 
agement of  a  railroad. 

It  is  general  practice  when  a  storekeeper  keeps  his  own  ac- 
counts, for  him  to  keep  those  of  the  mechanical  department 
also,  the  stores  being  very  closely  allied  thereto,  especially  in  a 
large  plant  where  considerable  manufacturing  is  carried  on  for 
road  purposes.  This  necessitates  his  becoming  a  timekeeper, 
as  the  largest  disbursements  of  mechanical  accounts  are  for 
labor.  He  must  become  an  authority  on  distribution  of  such 
labor  and  exercise  a  prerogative  in  connection  with  shop  sys- 
tem, contract  work,  etc.  Is  it  not  hopeless  to  expect  a  man  with 
a  training  which  I  have  briefly  outlined,  to  meet  such  varied 
requirements?  With  all  respects  to  the  large  number  of  able 
general  storekeepers  on  this  continent,  I  afifirm  that  thej'  can- 
not devote  their  attention  to  storekeeping,  accounting,  and 
shop  systems,  with  justice  to  either  branch  of  the  work.  In- 
deed, there  is  very  little,  if  any,  attempt  at  doing  this,  as  a 
matter  of  fact.  It  is  largely  a  fiction.  The  clerk  is  held  re- 
sponsible for  statements,  etc.,  issued  under  a  storekeeper's  sig- 
nature for  the  reason  that  the  storekeeper  himself  has  no  time 
to  attend  to  such  matters,  and  not  infrequently  looks  upon 
them  as  of  very  secondary  importance,  or  is  lacking  in  a  proper 
appreciation  of  the  value  of  such  duties,  and  he  almost  naturally 
develops  a  tendency  to  protect  the  stores  account  at  the  expense 
of  those  of  the  mechanical  department.  Quite  apart  from  the 
question  of  integrity  of  the  departmental  officials,  a  feeling  of 
dissatisfaction  inevitably  underlies  all  questions  of  disputed 
costs. 

Speaking  from  experience  I  have  no  hesitation  in  affirming 
that  it  is  a  simple  matter  to  load  an  account  with  items  which 
should  never  be  charged  thereto,  and  to  so  manipulate  accounts 
as  to  afford  more  than  ample  protection  to  the  storekeeping  de- 
partment. There  was  a  time  in  the  recollection  of  many,  when 
the  necessity  for  proper  accounting  methods  and  men  was  not 
realized  as  it  is  to-day.  Everything  pertaining  to  the  accounts, 
from  the  man  who  "wanted  to  know"  to  the  underpaid  clerk 
who  was  expected  to  "show,"  was  accorded  very  little  considera- 
tion, and  one  can  almost  understand  how  it  came  about  that  the 
storekeeper  was  looked  upon  as  a  sufficiently  informed  and  re- 
sponsible person  to  take  charge  of  accounting  and  timekeeping, 
but  to-day,  and  I  venture  to  say,  never  more  than  to-day,  it  is 
considered  proper  and  necessary  for  this  work  to  be  handled  by 
men  whose  minds  have  been  thoroughly  trained  thereto. 

Mr.  Goodchild  closed  his  paper  with  a  very  strong  plea  for 
the  accounting  of  the  stores  department  to  be  under  the  direc- 
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tion  of  the  general  staff  of  accountants.  He  believes  that  audit- 
ing or  accounting  by  an  independent  officer  should  make  for 
real  efficiency,  and  added  that  speaking  for  himself  he  wel- 
comed an  outside  auditor,  who  may  be  authorized  to  do  so,  go- 
ing over  the  methods  and  analyzing  the  principles  upon  which 
the  work  is  conducted,  showing  up  any  weak  spots  in  order 
that   whatever   remedy   is   found   necessary   may   be   applied. 


GRAVITY  DUMPING  CAR  OF  GENERAL  UTILITY   FOR 
A   SOUTH   AMERICAN    RAILROAD 


STATISTICS  OF  RAILWAYS  IN  THE  U  NITBD  STATES 


Statistics  issued  by  the  Interstate  Commerce  Commission  show 
that  on  June  30,  igio,  there  was  a  total  single-track  mileage  of 
240.438.84  miles  in  the  United  States,  indicating  an  increase  of 
3,604.77  miles  over  the  corresponding  mileage  at  the  close  of  the 
previous  year.  An  increase  in  mileage  exceeding  100  miles  ap- 
pears for  California,  Florida,  Georgia,  Minnesota.  Mississippi, 
Nevada,  Oklahoma,  Oregon,  Texas,  Washington,  West  Virginia 
and  Arizona. 

There  were  58,947  locomotives  in  the  service  of  the  carriers 
on  June  30,  1910,  indicating  an  increase  of  1,735  over  correspond- 
ing returns  for  the  previous  year.  Of  the  total  number  of  loco- 
motives, 13,660  were  classified  as  passenger,  34.992  as  freight 
and  9,115  as  switching,  and  1,880  were  unclassified. 

The  total  number  of  cars  of  all  classes  was  2,290,331,  or  72,051 


Considerable  attention  has  been  attracted  to  South  American 
railroads  of  late  due  to  the  very  large  additions  which  prac- 
tically all  of  them  have  been  making  to  their  existing  equipment, 
and  particularly  tlirough  the  fact  of  the  distinctively  Anipiican 
lines  by  which  the  latter  is  characterized.  The  management  of 
these  various  roads  have  for  some  little  time  expressed  a  decided 
preference  for  the  American  type  of  locomotive,  but  not  until  a 
comparatively  recent  date  has  this  same  sentiment  become  also 
identified  with  car  design.  These  changed  ideas  are  plainly 
evident  in  the  abandonment  of  the  rigid  pedestals,  and  the  sub- 
stitution of  the  four-wheel  pivoted  truck,  the  use  of  steel  for 
bodies,  steel  for  wood  underframes,  and  vastly  increased  capacity. 

The  rapid  extension  of  lines  which  is  at  present  in  order  in 
that  country  necessitates  a  great  number  of  cars  of  special  type 
for  construction,  and  considerable  e.Kperimenting  has  been  done 
of  late  with  self-discharging  hopper  ballast  cars  of  various 
design,  with  the  end  in  view  to  secure  if  possible  an  arrange- 
ment which  may  serve  commercial  purposes  as  well  as  the  actual 
needs  of  the  railroad. 

The  Goodwin  gravity  dumping  car  herein  illustrated  is  an 
interesting  example  of  all  around  utility  which  was  designed  to 
meet    the    special    requirements    of    the    Entre    Rios    Railway,    a 


CAR    IN    RUNNING    CONDITION    WITH    ALL    nOORS    CLOSED. 


more  than  on  June  30,  1909.  This  equipment  was  thus  assigned : 
Passenger  service,  47,095  cars;  freight  service,  2,135,121  and 
company's  service,  108,115.  The  figures  given  do  not  include  so- 
called  private  cars  of  commercial  firms  or  corporations. 


New  Mixed  TR.\Fric  Locomotive. — The  Great  Western  Rail- 
way Company  of  England  have  just  built  a  new  kind  of  mixed 
traffic  locomotive  for  express  goods  and  excursion  passenger 
traffic.  It  is  of  the  2-6-0  type,  having  six-coupled  wheeis  and 
a  leading  "pony"  truck  instead  of  a  four-wheeled  bogie.  Ex- 
cept for  the  wheel  arrangement  the  engine  resembles  the 
"County"  class  of  4-4-0  express  engines.  The  two  high-pres- 
sure cylinders  are  outside  and  are  iSi^^  inches  by  30  inches. 
The  boiler  is  of  the  standard  domeless  type  of  the  company,  and 
has  a  total  heating  surface  of  1,566,74  square  feet,  and  a  work- 
ing pressure  of  200  pounds  per  square  inch.  The  pair  of  "pony" 
wheels  are  3  feet  3  inches  in  diameter  and  the  coupled  wheels 
5  feet  8  inches.  The  engine  in  working  order  weighs  62  tons, 
and  the  tender  which  has  a  capacity  for  3,500  gallons,  40  tons. 
The  engine  has  something  of  an  American  appearance,  which  is 
further  marked  by  the  Great  Western  method  of  having  the 
foot-plate  placed  much  higher  above  the  tender  frame  than  is 
customary  on  most  lines  in  this  country.  Being  a  mixed  traffic 
locomotive  the  engine  is  not  named,  as  are  the  Great  Western 
passenger  engines. 


British  corporation  operating  about  700'  miles  of  4  ft.  8'/2  in. 
gauge  track  in  the  Argentine  Republic.  It  is  especially  adapted 
for  ballasting,  coal,  coke  or  ore  service,  and  has  been  proved  by 
actual  use  on  many  railroads  to  be  thoroughly  efficient,  and  to 
possess  all  the  advantages  claimed  for  it,  which  are  as  follows: 
It  will  stand  any  service  which  steel  hopper  cars  will  stand,  it 
will  handle  any  material  which  steel  hopper  cars  will  handle, 
it  will  last  longer  in  service,  and  it  has  no  cross  bracing  to 
interfere  with  the  loading. 

In  addition,  the  claim  is  advanced  for  this  particular  design 
that  it  will  perform  the  following  services  which  are  bevond 
the  range  of  the  ordinary  hopper  car,  viz.,  it  will  discharge  its 
load  on  both  sides,  or  all  on  either  side ;  all  in  the  center,  or 
part  in  the  center  and  part  on  either  side,  and  will  distribute 
ballast  in  any  position  required.  A  special  advantage  is  apparent 
in  the  fact  that  this  wide  range  of  distribution  can  be  attained 
without  careening  the  car,  or  in  fact  without  any  movement  of 
the  car  body.  The  design  thus  combines  all  the  special  features 
of  other  dumpin,g,  ballasting  and  gondola  cars  with  those  that 
are  unique  in  itself,  and  it  can  be  immediately  diverted  to  any 
required  service  without  alteration  or  change  of  parts.  As  an 
illustration  of  its  general  usefulness  the  Entre  Rios  Railway 
advises  that  it  has  handled  therein,  depending  on  gravity  ;olely, 
tin  slate  bars,  loose  grain,  grain  in  bags,  broken  stone,  large 
rock,  steel  billets,  coal,  coke,  pig  iron,  general  ballast,  gravel  and 
a  variety  of  other  similar  material. 

The  operations  for  working  the  doors  and  chutes  for  ballast- 
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ing  are  cltMrly  sli'jwii  in  the  two  illustrations  luTcwith.  The 
first  sliows  the  car  as  it  appears  in  running  condition,  with 
all  the  doors  closed,  and  the  second  is  a  view  of  the  interior 
after  the  wliole  load  has  been  discharged  on  one  side  beyond 
the  rails.  1  he  side  doors  run  half  the  length  of  the  car  on  both 
sides,  and  are  opened  and  closed  by  means  of  a  si)indlc  and 
lever.  These  levers  are  fixed  at  each  end  of  the  car,  and  each 
lever  operates  the  doors  on  one  half  of  it,  thus  a  small  move- 
ment causes  the  doors  up  to  the  center  to  be  dropped  simuhane- 
ously,  discharging  the  load  in  that  section  on  one  side  only,  or 
equally  on  both  sides  beyond  the  rails,  between  them,  or  partly 
beyond  and  partly  between  the  rails  at  the  will  of  the  ojjerator. 
After  the  discharge  is  effected,  a  similar  movement  of  the  lever 
on  the  spindle  closes  the  doors.  The  contents  can  be  unloaded 
with  equal  facility  while  the  car  is  in  motion,  and  in  the  instance 
of  ballast  it  can  thus  be  distributed  over  whatever  area  may  be 
necessary.      The    discharging    apparatus    can    also    be    arranged 


AFTER    DISCHARGING    LOAD    ON    ONE    SIDE. 

readily  to  operate  by  compressed  air  or  steam,  instead  of  hand 
levers,  or  in  conjunction  with  them  as  desired. 

The  generally  substantial  character  of  the  design  is  clearly 
shown  in  the  illustrations.  The  construction  is  of  pressed  steel 
throughout,  riveted  with  exceptional  strength,  and  the  workman- 
ship is  of  exceptional  excellence.  The  smaller  photograph  shows 
the  arrangement  of  the  interior  and  of  the  bracing.  The  car  is 
divided  in  the  center  by  a  cross  bulkhead,  which  renders  each 
half  of  it  self-contained.  This  bulkhead  is  conitnued  down  to 
the  chute  fram.e  or  apron  piece,  and  forms  the  center  stififcning 
diaphragm,  visible  in  the  exterior  view.  The  cars  have  a  capacity 
of  840  cubic  feet,  with  top  load,  and  all  parts  of  the  ru.ming 
gear  conform  to  the  standard  of  the  Entre  Rios  Railway.  The 
principal  dimensions  are  as  follows : 

Length  over  all,  39  ft. ;  length  over  body,  S3  ft.  6  in. ;  width 
over  all,  9  ft.  5  in. ;  width  inside,  8  ft.  ioj4  in. ;  and  height  from 
rail  level  to  top  of  side  of  car,  g  ft.  6  in.  The  diameter  of  the 
truck  wheels  is  33  in. ;  truck  wheel  base,  5  ft.  6  in. ;  and  center 
to  center  of  trucks,  33  ft.  6  in. 

The  two  cars  included  in  this  order  which  is  supposed  to  be 
the  forerunner  of  a  very  large  contract,  were  built  by  the 
Gloucester  Railway  Carriage  and  Wagon  Company,  Limited,  of 
England,  and  were  the  first  of  this  type  to  be  constructed  in  that 
country.  It  is  not  known  whether  bids  were  invited  on  them 
from  American   firms,  but   it  would  seem   that  in   view   of   the 


impetus  at  present  associated  uiih  lar  development  in  South 
America,  and  the  adoption  in  that  country  of  types  embodying 
material  and  constructive  features  so  familiar  to  car  builders 
of  the  United  States,  that  it  would  afford  a  more  proniising 
field  than  has  heretofore  been  associated  with  it. 

As  an  instance  of  the  fact  that  the  English  firms  have  gone 
to  untiring  effort  and  great  expense  to  secure  this  new  business 
It  may  be  mentioned  that  several  have  installed  very  complete 
plants  for  the  manufacture  of  pressed  steel  car  shapes,  and 
have  extended  their  facilities  to  handle  cars  of  this  size,  which 
are  practically  four  times  as  large  as  any  freight  car  with  which 
they  have   had  to  deal  heretofore   for   English   railroads. 


Hakkiman  Lines  Extend  Pension  System. — The  Harriman 
lines  pension  system  in  being  extended  to  the  Oregon  Short  Line 
has  increased  the  number  of  pensioners  by  23  to  whom  $519  a 
month  is  paid.  Operating  employees  are  retired  at  65  and  clerks 
and  similar  employees  at  70.  Since  the  department  was  estab- 
lished the  Southern  Pacific  has  pensioned  616  employees.  The 
total  amount  paid  since  pensions  were  established  in  January, 
1903,  is  $850,607.70,  and  the  disbursements  for  June  on  this  part 
of  the  system  was  $140,010.35,  and  for  the  fiscal  year  ended  June 
30,  191 1,  $168,000.20.  At  present  420  men  and  women  are  on  the 
roll. 


Foreign  Road  Increases  Pay. — The  employees  of  the  Hun- 
garian state  railways  had  their  pay  raised  on  May  I,  after  years 
of  struggling,  which  at  times  was  pretty  near  fighting.  They  are 
divided  into  nine  classes.  The  president  now  receives  $3,000  a 
year;  six  directors,  $2,400  each;  seven  vice-directors,  $2,000; 
eight  superintendents,  $1,800;  115  engineers,  $1,000;  430  other 
engineers,  $760;  550  engineers  of  a  still  lower  class,  $580;  the 
three  lowest  classes,  designated  only  as  "employees,"  $400,  $360 
and  $320.  The  total  number  of  all  classes  is  6,039.  These  are 
the  permanent  staff.  Probably  as  many  inore  are  employed  as 
laborers,  etc.,  who  may  be  discharged  when  not  needed. 


Railless  Traction. — The  first  practical  experiment  with  the 
railless  trolley  system  in  Great  Britain  was  inaugurated  recently 
by  the  Mayors  of  Leeds  and  Bradford,  the  trial  trip  being,  ac- 
cording to  all  reports,  distinctly  successful.  Major  Pringle  offi- 
cially inspected  the  system  before  the  function,  and  the  service 
\vill  be  open  to  the  public  after  the  final  sanction  of  the  Board 
of  Trade  has  been  obtained.  The  cars  are  built  to  carry  28 
passengers.  The  result  of  the  experiment  will  be  watched  with 
much  interest,  for  there  are  many  proposals  at  present  under 
consideration  for  similar  service  elsewhere. 


A  Paint  Which  Indicates  Changes  of  temperature  by 
changes  of  color  is  made  of  a  ntixture  of  seven  parts  of  satur- 
ated solution  of  potassium  iodide  and  134  parts  of  saturated  so- 
lution of  mercuric  chloride  with  one  part  of  pulverized  copper 
sulphate  and  the  necessary  oils  and  driers.  The  paint  changes 
its  color  between  115  deg.  and  130  deg.  F.,  and  is  applied  to  any 
surface  which  it  is  desirable  to  know  if  it  is  becoming  heated. 
The  range  of  temperature  at  which  color  changes  take  place  may 
be  slightly  varied  by  altering  the  proportions  of  the  ingredients. 


Escape  Non-Essentails. — Most  men  have  a  genius  for  seeing 
things  as  they  want  to  see  them ;  not  as  they  are ;  and  for  fix- 
ing their  attention  on  non-esstntials.  To  make  real  progress, 
such  characteristics  must  be  overcome,  and  the  one  and  only 
way  it  can  be  done  is  to  show  how  much  more  profitable  is  a 
policy  based  on  scientifically  accurate  knowledge. — David  Van 
Alstyne  before  the  Congress  of  Technology,  Boston,  Mass. 


A  Series  of  Analyses  made  of  the  contents  of  the  ashpans  of 
nmety-five  locomotives  on  the  Erie  R.  R.  showed  them  to  contain 
an  average  of  33  per  cent,  unburned  carbon.  This  means  that 
one-third  of  the  total  cinders  has  not  been  burned,  and  must 
represent  in  the  aggregate  a  very  large  amount  of  waste  capital. 
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RECENT  DEVELOPMENTS  IN  DRILLING  MACHINES 

Attendants  at  the  last  railway  mechanical  conventions  will  re- 
member the  exhibit  of  The  Walter  H.  Foster  Co.,  in  Machinery- 
Hall,  where  there  were  shown  in  operation  two  drilling  ma- 
chines constructed  on  entirely  new  principles,  one  being  a  radial 
and  the  other  a  multiple  spindle  machine.  The  radial  drill  is 
of  the  hydro-pneumatic  type  and  differs  entirely  in  its  driving 
and  feeding  arrangement  from  the  usual  design.  The  multiple 
spindle-drill  is  of  the  all-geared  type,  eliminating  the  use  of  uni- 
versal joints.     Both   of  these  machines  are   illustrated  herewith. 

Hydhg-Eneum.^tic   R.\di.'\l   Drill. 

In  this  design  the  complete  driving  and  feeding  mechanism 
is  confined  to  the  saddle  on  the  arm  and  the  arrangement  is 
sucli  that  the  two  operations  are  entirely  independent,  the  rotat- 
ing of  the  drill  being  obtained  through  a  geared  connection  to 
an  electric  motor,  while  the  power  for  feeding  is  furnished  by 
air  pressure.  The  remainder  of  the  machine  is  very  largely  of 
usual  construction,  a  small  motor  being  provided  on  the  column 
for  raising  and  lowering  the  arm.  This  motor  also  drives  the 
oil  pump  for  the  lubricant. 

Briefly,  the  construction  of  the  operating  mechanism  consists 
of  a  cylinder,  forming  part  of  the  saddle,  around  which  is  cast 
a  concentric  chamber  of  a  capacity  practically  equal  to  that  of 
the  cylinder.  Above  this  is  a  gear  box,  through  which  the  motor 
drives  the  spindle — the  arrangement  being  for  two  different 
spindle  speeds  for  each  motor  speed.  The  motor  is  of  the  direct 
current  variable  speed  type  and  the  controller  with  its  resistance 
is  mounted  at  a  convenient  location  on  the  cylinder.  The  spindle 
passes  continuously  through  the  center  of  the  cylinder  to  the 
gear  box  at  the  top.  The  piston  in  the  cylinder  has  a  loose  fit 
on  the  spindle  and  ball  bearing  collars  are  provided  above  and 
below  it,  so  that  all  vertical  movement  of  the  piston  is  communi- 
cated to  the  spindle,  but  the  rotating  of  the  latter  does  not  affect 
the  former.    Air  pressure  from  the  shop  line,  which  should  not 


HYDEO-PNEUM.^TIC    RADI.\L    DRILL. 


DET-ML    VIEW    OF    THE    0PER.\TIN"G    MECH.\NISM. 


be  less  than  ?o  lbs.  per  square  inch,  is  ad- 
m.itted  to  the  cylinder  above  the  piston  and 
furnishes  the  power  for  feeding  the  drill. 
Below  the  piston  the  cylinder  is  filled  with 
oil  and  communication  provided  through  a 
properly  designed  valve  between  the  cylin- 
der and  the  surrounding  chamber.  After 
tlie  spindle  has  reached  the  end  of  its  stroke 
the  air  pressure  is  transferred  from  the 
cylinder  to  tlie  top  of  the  oil  in  the  cham- 
ber, thus  forcing  it  back  into  the  cylinder 
and  pushing  the  piston  with  the  spindle  to 
the  top.  It  will  be  seen  that  any  desired 
rate  of  feed  can  be  obtained  by  the  proper 
tlirottling  of  the  oil  in  its  passage  from  the 
cylinder  and  also  that  a  remarkably  steady 
feed  can  be  obtained  with  the  elimination  of 
all  back  lash  with  its  danger  of  breakage  of 
drills  under  such  conditions  as  striking  a 
hard  spot  or  breaking  through  at  the  finish 
of  a  hole.  In  case  the  feeding  resistance 
becomes  greater  than  the  total  air  pressure 
the  spindle  will  simply  revolve  and  do  no 
damage,  .^n  automatic  device  is  provided 
lor  shutting  off  the  air  pressure  at  any  de- 
sired point  and  automatically  returning  the 
spindle. 

In  the  enlarged  view  of  the  head  the  ar- 
rangement and  construction  is  shown  very 
clearly.  The  motor  is  shown  at  A  and  the 
controller  of  the  drum  type  having  ten 
points  of  contact,  is  indicated  by  B.  The 
resistance  C  is  attached  in  a  very  handy 
and  compact  form  back  of  the  controller. 
Lever  D  operates  the  clutch  for  the  high 
and  low  speed  gears  in  the  gear  box  at  the 
top   of   the   cylinder.     Feed   operating  valve 
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E  has  a  Hat  scat  .-inil  controls  the  passaRC 
of  oil  from  the  cylinder  to  the  siirrouiidinR 
chamber  and  valve  F  controls  the  passage 
of  the  air  either  to  the  cylinder  or  to  the 
surrounding  chamber.  This  is  a  four-way 
valve  opening  an  exhaust  from  one  side  to 
tlie  other,  as  desired.  Vertical  shaft  G  op- 
erates this  valve  and  is  provided  witli  ad- 
justable trip  dogs  H  arranged  to  swing  out 
of  the  way  when  the  spindle  is  operated  by 
hand.  /  is  a  tappet  on  the  spindle  for  strik- 
ing the  dogs  on  the  shaft  G.  Valves  J  and 
A'  operated  by  lever  L  permit  the  air  and 
oil  to  pass  freely  in  either  direction  and  arc 
used  when  the  spindle  is  operated  by  hand, 
this  hand  operation  being  performed  by 
means  of  wheel  M.  Tlie  hand  wheel  N  is 
for  moving  the  head  in  and  out  on  the  arm. 
The  manufacturers  state  that  the  efficiency 
of  this  drill  is  best  indicated  by  the  size  of 
motor  needed  to  do  the  same  work  when 
compared  with  a  geared  radial  drill  of  the 
same  size.  On  a  geared  radial  it  is  stated 
that  to  drive  the  friction  load  at  330  r.  p.  m. 
requires  3.5  h.p.,  while  on  the  hydro-pneu- 
matic drill  under  the  same  condition  but  .8 
h.p.  is  needed.  The  working  load  on  a 
geared  drill,  using  a  l  in.  drill,  338  r.  p.  m., 
.022  in.  feed  per  revolution  of  spindle,  drill- 
ing 7.4  ins.  per  minute,  is  equivalent  to  30 
h.p.,    while    the    working   load   of    a    hydro- 
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ALL-GE.-\RED    MULTIPLE    SPINDLE    DRILL. 


pneumatic  drill  with  the  same  speed  and  feeds  is  but  8  h.p. 
These  drills  are  now  furnished  in  two  sizes,  4  ft.  and  6  ft.,  and 
it  is  expected  that  other  sizes  will  be  manufactured  later. 

All-Geared  Multiple  Spindle   Drill. 

To  obtain  the  same  high  efficiency  in  production  with  a  mul- 
tiple spindle  drill  that  is  given  by  other  high  speed  drilling  ma- 
chines is  the  object  of  the  new  all-geared  design  exhibited  which 
is   shown    in  the   accompanying   illustration. 

It  has  been  found  that  the  extremely  tough  high  grade  alloy 
steels  entering  into  the  construction  of  automobiles  and  other 
high  grade  work  are  not  capable  of  being  machined  in  as  effi- 
cient a  manner  on  the  multiple  spindle  drilling  machines  in 
use  and  at  the  same  time  allow  the  full  benefit  of  the  high  speed 
drills  to  be  obtained.  These  machines  were  of  the  universal 
joint  principle,  and  it  was  believed  that  too  large  a  proportion 
of  the  power  was  being  consumed  at  this  point,  and  therefore  a 
design  was  drawn  up  which  uses  gears  only.  This  drill  has 
proved  its  ability  to  use  high  speed  steel  drills  to  their  full 
capacity  in  this  class  of  work. 

The  machine  is  so  designed  that  the  spindles,  of  which  there 
can  be  any  desired  number  from  four  to  sixteen  (the  machine 
shown  has  eight),  can  be  set  to  drill  any  lay-out  desired  within  its 
range,  whether  circular,  square,  rectangular,  or  in  a  straight  line, 
or  in  fact  any  shape  needed.  The  sectional  drawing,  through  one 
of  the  spindles,  together  with  the  general  view  of  the  machine, 
clearly  illustrates  how  the  different  adjustments  of  the  spindles 
are  obtained.  The  whole  driving  apparatus,  connected  to  the 
main  vertical    shaft,    is   mounted   in   a   steel   casting   carried   in 
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guides  on  the  column  and  the  feeding  mechanism  is  located  at 
that  point.  The  weight  of  the  head  is  counterbalanced  by  a 
weight  inside  the  column.  Arrangements  are  made  for  three 
different  rates  of  feed  for  each  drill  spindle  speed.  All  the  gears 
throughout  the  m.5chine  are  of  steel  or  bron.'.e  hardened  where 
necessary  and  all  bearings  are  bronzed  bushed.    The  spindles  are 


DIAGRAM    SHOWING    RANGE   OF    WORK   ON    MULTIPLE    SPINDLE    DRILL. 

provided  with  ball  thrust  bearings  and  each  spindle  has  an  indi- 
vidual oiling  arrangement  through  a  flexible  tube.  The  motor  is 
mounted  on  the  base  of  the  machine  and  drives  through  a  belt. 
An  oil  pump  with  circulating  pipes  and  automatic  relief  valve 
is  also  provided. 


Grand  Trunk  Pacific  Extensions.— The  Grand  Trunk  Pa- 
cific is  spending  $17,000,000  this  year  in  constructing  some  thou- 
sand miles  of  new  track.  It  is  stated  that  10,000  men  and  4,000 
teams  have  been  engaged.  There  is  keen  competition  between 
the  Grand  Trunk  Pacific  and  the  Canadian  Northern  as  to  which 
will  first  reach  the  Pacific  Coast.  Up  to  the  present  the  grade 
on  the  main  line  has  been  carried  almost  to  Tete  Jaune  Cache, 
a  point  about  1,100  miles  west  of  Winnipeg,  while  steel  has  actu- 
ally been  laid  as  far  as  Fiddle  Creek,  about  80  miles  east  of  Tete 
Jaune  Cache. 


CONDITION  OF  WOODS  BOILER  AFTER  THREE 
YEARS   SERVICE 

Three  locomotives  fitted  with  Woods  firebo.x  and  tube  plates 
were  put  into  service  on  the  New  York  Central  lines  on  Dec.  4, 
1908,  and  have  been  on  regular  passenger  runs  since  that  time. 
One  now  has  its  third  set  of  flues  and  on  going  to  the  shop 
recently  was  given  a  very  careful  external  and  internal  inspec- 
tion by  C.  J.  Chester  and  Mr.  Hennessey,  the  New  York  Central 
superintendent  of  the  boiler  department,  Depew  shops,  as  well 
as  by  Edward  Oldman,  boiler  maker  for  Farrar  &  Trefts,  who 
made  the  boilers,  and  Fred  H.  Snell,  inspector  for  Mr.  Wood. 

The  general  condition  of  the  boiler  was  conceded  to  be  much 
the  same  as  when  examined  internally  October,  1910.  The  cor- 
rugation of  firebox  forming  side  and  crown  was  examined  very 
carefully  and  found  free  from  any  defects.  It  was  noted  the 
crown  staybolts  showed  having  sweated  after  dumping  of  fires. 
It  was  found  that  more  effective  washouts  might  have  kept 
crown  sheet  much  freer  from  cake  scale,  same  as  the  sides  of 
the  firebox  which  were  clean.  The  back  tube  plate  was  exam- 
ined carefully  and  tube  holes  were  found  round  and  in  good 
form,  not  distorted — no  cracks  between  bridges  of  tubes. 

The  corrugations  on  the  back  tube  plate  encircling  the  tubes 
were  carefully  examined  by  the  gauges  from  which  they  were 
made  and  the  center  bottom  was  affected  by  expanding  tubes, 
closing  it  inward  from  its  shape  as  much  as  3/16  of  an  inch. 
This  with  working  under  expansion  and  contraction  had  caused 
an  extension  strain  which  showed  a  tendency  to  crack.  There 
were  one  or  two  places  in  this  part  where  a  penknife  blade 
mignt  be  mserted  3/16  in.,  and  to  the  right  a  line  33  in.,  to  the 
left  one  34  in.,  no  part  of  which  was  1/64  in.  deep.  This  crack 
part  referred  to  can  be  fixed  by  the  Oxy-Acetylcne  welder,  there- 
fore it  was  not  considered  these  would  in  any  way  interfere 
with  the  working  of  the  boiler  until  another  set  of  flues  are  put 
in,  when  the  same  examination  can  be  made  again.  No  cracks 
were  found  between  bridges  of  flues  or  on  any  part  of  the  back 
flue  sheet  except  those  above  mentioned. 

From  a  careful  staybolt  test  it  was  found  that  two  throat 
sheet  staybolts  were  broken,  one  on  left  first  row  under  radius 
of  throat  sheet,  and  one  right,  also  one  stay  on  each  side  of 
firebox  at  throat  sheet  end,  about  at  the  bottom  of  radius  of 
firebox  crown  sheet,  also  one  in  right  corner  of  back  sheet,  and 
four  in  third  row  over  center  of  fire  doors  on  back  sheet  of 
firebox.  These  are  the  only  staybolts  to  be  replaced  since  last 
shopping.  The  mud  ring  was  examined  and  found  tight  and  in 
first-classs  condition,  as  well  as  staybolts  on  outside,  which 
showed  no  appearance  of  leaking  on  outside  wrapper  sheet,  nor 
did  the  rivets  of  the  boiler  shell. 

The  front  tube  sheet  was  found  in  perfect  shape  with  good 
flue  holes  and  no  cracked  bridges,  the  corrugation  corresponding 
with  the  gauges. 


The  United  States  Leads  the  World  in  telephonic  commun- 
ication, there  being  one  telephone  for  every  twelve  and  one-half 
inhabitants  in  the  country.  Canada  ranks  second  and  Sweden 
third,  on  this  basis.  It  is  also  an  interesting  fact  that  New  York 
City  alone  has  as  many  telephones  as  Germany.  Ohio  has  as 
many  as  Great  Britain ;  Chicago  more  than  London,  while  Bos- 
ton has  double  the  number  of  telephones  in  Paris.  In  all  of 
Europe  with  its  twenty-six  countries  there  are  only  one-third  as 
many  telephones  as  in  the  United  States. 


Mileage  of  Chinese  Railroads. — There  are  more  than  4,150 
miles  of  railroad  in  operation  in  China,  and  of  that  mileage  the 
Chinese  have  1,128  miles,  and  in  combination  with  British  capi- 
tal 708  miles  more.  The  Russians  built  1.088  miles  in  Chinese 
territory  when  they  counted  upon  making  Manchuria  a  part  of 
the  Russian  empire.  The  capital  for  the  remaining  road  came 
from  Great  Britain,  Germany,  France,  Japan,  Belgium  and  the 
United  States — thirty  miles  being  the  meager  American  share. 
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FRAME  WELDING  AND  REPAIRING 

At  tlu'  Xiiiclccntli  Auiuuil  CuiivciUii'U  of  tlic  International 
Railroad  .Master  Blacksmiths'  Association  held  in  Toledo,  O., 
July  15-17,  a  nuniher  of  excellent  papers  were  read  and  were 
discussed  with  the  same  animated  spirit  which  has  always  char- 
acterized the  meetings  of  this  hody.  The  various  timely  ques- 
tions of  tools  and  formers,  drop  forgings,  flue  welding,  frame 
welding,  case  hardening  or  carhonizing,  piece  work,  spring  mak- 
ing and  repairs,  high  speed  steel,  and  special  welding  and 
threading  steel  were  presented  in  turn,  and  their  consideration 
has  added  many  valuable  items    to  existing  information. 

The  subject  of  frame  welding  is  probably  of  greater  interest 
at  this  time  and  the  views  of  J.  G.  Jordan  (T.  &  N.  O.)  may 
be  regarded  as  of  some  signilicance.  .Mr.  Jordan  said  in  part 
as    follows  : 

Repairing  frames  of  engines  in  roundhouses  is  a  makeshift 
job,  and  always  will  be.  You  cannot  get  stock  enough  in  each 
end  of  the  weld,  and  the  frames  will  waste  away  in  making 
your   heat,   no   matter  what   you   heat  with — gas,   oil   or  thermit, 
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but  we  have  to  weld  them  in  the  roundiiouse  to  keep  the  engines 
in  service.  At  present  we  are  welding  with  thermit.  I  think 
it  is  the  best  temporary  job  you  can  make.  h.  molder  is  broken 
in  for  this  class  of  work,  and  he  makes  his  own  mold  and  does 
all  his  own  work,  except  when  taking  off  the  heat,  at  which  time 
he  is  assisted  by  a  helper.  Of  course,  there  are  many  cases 
where  the  frames  cannot  be  welded  in  the  roundhouse;  when  they 
break  under  or  near  the  firebox  or  under  the  cylinders.  In  re- 
pairing frames  on  the  anvil  we  always  make  the  "V"  so  that  the 
grain  of  the  iron  is  parallel  with  the  frame,  and  we  use  good 
iron  and  coal,  a  good  heater  and  plenty  of   stock. 

Objection  was  taken  to  Mr.  Jordan's  statement  that  welds 
made  with  the  frame  in  place  were  makeshifts.  If  the  proper 
precautions  are  taken  there  are  no  good  reasons  why  such  welds 
should  not  be  a  success.  If  is,  of  course,  less  convenient  and 
more  difficult  than  working  on  an  anvil,  but  it  is  far  more  satis- 
factory from  the  standpoint  of  cost — both  for  the  actual  work 
done,  and  the  time  of  keeping  the  engine  out  of  service.  It  is 
not  necessary  to  use  collars  with  the  thermit  weld.  If  the  frame 
is  properly  heated  before  welding  with  thermit  there  should  be 
no  trouble  in  getting  successful  results. 

In  this  connection  G.  W.  Kelly  (C.  R.  R.  of  N.  J.)  said  that 
thermit  was  used  by  him  in  making  repairs  to  frames  under  the 
engine.  The  accompanying  sketch.  Fig.  I,  illustrates  a  difficult 
compound  weld  which  was  made  recently  in  the  roundhouse  at 
Elizabethport,  N.  J.  The  iH  in.  hole  is  drilled  through  the  top 
rail  to  give  the  thermit  a  better  opportunity  to  circulate,  and  to 
permit  the  frame  to  preheat  more  uniformly.  The  pedestal  jaw 
was  spread  apart  3/16  in.  Formerly,  when  the  leg  was  broken 
froin  the  top  rail  of  the  frame  these  welds  gave  trouble  and 
two  or  three  failures  resulted,  but  since  the  ij^  in.  hole  has 
been  used  through  the  frame  into  the  break,  allowing  the  ther- 
mit to  circulate  around  the  frame  and  through  the  hole,  there 


failures.      Mr.    Kelly   commented    further   as    fol- 


have   been 
lows  : 

To  prevent  the  frame  from  upsetting  while  preheating  and 
welding,  we  expand  the  opposite  frama.  with  a  slow  charcoal 
fire.  When  a  frame  is  broken  in  two  or  more  places  in  the 
front  pedestal  and  the  engine  requires  general  repairs  the  broken 
pedestal   is   replaced  by  a   steel  one   which   is  already  machined. 


FIG.  2. 

Some  of  these  require  three  welds,  as  this  type  of  pedestal  is 
welded  to  the  front  end  of  the  frame  forward  of  the  guide-yoke, 
thus  cutting  out  the  splice  and  making  a,  continuous  frame. 

The  writer  has  been  asked:  "Do  you  consider  thermit  weld- 
ing permanent,  and  will  the  weld  hold  during  the  life  of  the 
engine?"  Since  August,  1906,  we  have  made  186  welds  on  four 
different  classes  of  engines  where  it  was  necessary  to  apply  new 
stc»cl  front  pedestals.  Of  the  above  welds  we  have  had  but  one 
failure,  which  was  due  to  unequal  contraction.  During  the  last 
six  years  we  have  made  many  welds  at  various  places  on  steel 
and  wrought  iron  frames,  driving  wheel  centers,  and  steel  braces, 
etc.,  which  have  given  us  no  trouble.  We  have  found  it  very 
beneficial  to  keep  a  record  of  the  welds  made  and  the  conditions 
at  the  time  of  making  them,  so  that  should  a  failure  occur,  by 
looking  up  the  record  we  can  generally  locate  the  reason. 

H.  D.  Wright  ( Big  Four)  presented  a  very  interesting  con- 
tribution on  the  general  subject  of  both  frame  repairing  and 
making,  saying  in  part : 

In  making  a  frame  the  frame  is  blocked  out  ready  for  the 
limbs  and  braces  to  be  welded  in  place,  as  shown  in  Fig.  2.  The 
lugs  should  not  exceed  3  in.  in  height,  and  by  this  method  you 
will  avoid  having  any  cross-grained  iron  in  the  frame  legs  when 
tlie  limbs  are  welded  on.  Fig.  3  shows  how  the  limbs  should 
be  forged  and  scarfed  ready  to  w^eld  on  to  the  frame  back.  The 
boss  that  is  left  on  the  limb  for  the  braces  should  not  exceed 
2.y2  in.  in  heiglit.  Before  these  parts  leave  the  forging  hammer, 
they  should  be  scarfed  to  an  angle  of  -13  deg.  by  the  use  of  a 
V-block  and  fuller.  Then  weld  the  limbs  to  the  frame  back  in 
one  heat.  I  prefer  to  put  the  frame  leg  on  in  one  heat,  even 
though  the  outside  scarf  does  show  a  little,  rather  than  to  have 
the  second  heat  taken  and  the  center  of  the  iron  loosened  up 
by  not  heating  through  to  the  center.  It  does  not  do  any  good 
to  weld  up  the  outside  solid  and  then  take  it  to  the  planer  and 
plane  it  all  away,  and  there  are  certain  heats  that  open  a  weld 
very  easily  when  working.  For  example,  take  two  pieces  of  2  in. 
by  '/>  in.  iron,  bring  them  to  a  good  welding  heat  and  lay  them 
down.  You  will  find  it  a  difficult  matter  to  pull  them  apart  when 
cold. 

Take  the  same  two  pieces  of  iron,  if  you  have  not 
pulled  them  apart,  put  them  in  the  furnace  and  bring  them  up 
to  a  greasy  heat  and  you  will  not  have  any  trouble  in  separating 

'2 f High 
45° 


FIG.    3. 

them.  The  same  condition  is  true  in  frame  work,  and  while  you 
may  have  trouble  to  get  the  men  to  make  a  weld  in  one  heat  in  a 
day  work  shop,  we  have  no  trouble  on  this  score  from  men 
working  piece  work. 

The  method  of  putting  in  the  bracing,  commencing  at  the  back 
end  of  the  frame,  is  shown  in  Fig.  4.  A  shows  the  position  of 
the  brace  before  the  hainmer  makes  the  weld,  and  B  is  the  fin- 
ished weld.  Cut  away  the  extra  metal  between  the  frame  brace 
and  back  as  shown  by  dotted  line  with  a  gouge.  This  method 
will  make  a  sound  weld,  but  care  should  be  exercised  that  the 
bevel  on  the  frame  back  has  the  correct  taper,  so  that  when  the 
hammer  strikes  it,  it  will  be  driven  into  place.  The  brace  C  is 
made  of  two  pieces  of  4  in.  x  y%  in.  iron  bolted  fast  to  the  back 
and  the  holes  are  spaced  the  correct  distance  to  allow  the  brace 
to  slide  into  place.  When  the  brace  is  put  in  place  ready  for 
welding  it  will  stand  away  some  distance  from  the  limb ;  as  a 
rule  we  put  a  block  of  soft  wood  between  the  brace  and  the  limb 
with  the  grain  running  the  right  way  so  that  when  the  brace 
begins  to  draw  the  block  will  split,  allowing  the  brace  to  come 
back  into  position. 

Fig.  5  shows  the  lower  rail  pieces  in  place.  They  should  be 
welded  first  at  A  and  S,  and  then  at  C  and  D.  By  this  method 
you  reduce  the  strains  that  com.e  on  the  legs  and  a  few  blows  of 
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the  hammer  on  the  braces  after  the  weld  is  made  will  further 
remove  them.  The  proper  place  to  strike  the  braces  is  indicated 
by  the  arrow  heads  on  the  sketch.     The  front  end  as  used  on 


some  of  our  heavier  engines  is  made  in  one  piece  under  the  ham- 
mer and  is  shown  in  Fig.  6.  This  tvpe  of  front  section  is  fin- 
ished m  the  machine  shop  and  drilled  before  it  is  welded  to  the 
frame. 

The  type  of  front  limb  that  is  ordinarily  used  is  shown  in 
Fig.  7,  and  A  shows  the  part  ready  to  weld  in  place.  Weld  a 
small  stub  on  the  frame  back  and  then  weld  on  the  front  limb. 
In  making  the  offset  frame  shown  in  Fig.  8,  the  back  is  made 
in  two  pieces,  and  is  then  welded  at  A,  after  which  the  work 


FIG.   4. 


is  handled  in  the  same  way  as  if  it  were  a  straight  back.  In 
repairing  frames,  I  scarf  all  my  work  on  a  45  deg.  angle.  The 
component  forces  are  thus  equal  and  the  wedge  will  not  take 
any  more  of  the  blow  than  the  scarfed  frame  piece.  The  parts 
will  thus  weld  thoroughly  from  the  point  to  the  outside  of  the 
frame. 

In  repairing  frames  under  engines  we  make  all  our  own  prep- 
arations and  do  not  call  on  the  machine  shop  for  any  help  what- 
ever. We  have  had  only  one  frame  that  had  to  be  sawed  out 
by  a  machinist  and  that  was  due  to  the  weld  being  right  against 
the  firebox.  The  type  of  weld  which  we  use  is  shown  in  Fig.  9. 
In  heating  the  frame  member  for  the  purpose  of  cutting  out  or 
welding,  we  build  a  brick  furnace  around  the  fracture  and  use 
fuel  oil  burners,   one  on  either  side.     One  burner  is  below  the 


FIG.   5- 


FIG.   6. 


FIG.  9. 


fracture  and  the  other  above  it.  This  allows  the  flames  to  make 
a  circuit  around  the  frame  and  to  heat  it  up  evenly.  In  building 
the  furnace  we  always  leave  two  or  three  bricks  on  each  side 
-/  /  so  they  can  be  taken  out  without  disturbing  the  rest  of  the 
J  I  bricks.  This  method  often  saves  a  great  deal  of  time,  for  if 
the  weld  is  not  made  perfectly  on  the  first  heat  the  bricks  can 
be  replaced  and  another  heat  taken. 

In  preparing  the  frame  for  welding,  we  cut  it  out  on  a  45 
deg.  angle  and  then  warm  up  and  spring  it  apart  5/16  in.  or  j^ 
in.  We  then  cut  in  at  point  A  and  drive  in  four  wedges  to 
bring  up  the  stock  to  allow  for  wasting  in  welding.  The  large 
wedge  is  then  made  and  is  driven  into  place  making  a  tight  fit. 
When  the  frame  is  brought  to  a  welding  heat  the  loose  bricks 
are  removed  from  each  side  of  the  furnace  and  the  rams  are 
used.  I  have  successfully  welded  136  frames  under  engines  in 
this  way  during  the  past  three  years. 


Progress  in  Steel  Car  Construction. — A:  the  beginning  of 
this  year  there  were  about  .3,000  passenger  cars  in  service  in  this 
country,  built  of  all-steel  construction.  The  total  number  of 
passenger  coaches  is  about  54,600,  so  that  the  number  of  steel 
cars  is  about  5.3  per  cent,  of  the  total.  Of  the  cars  constructed 
during  the  present  year,  62  per  cent,  will  be  all-steel  construc- 
tion, so  that  at  the  end  of  this  year  fully  9.3  per  cent,  of  all 
passenger  cars  will  be  of  steel,  while  3.5  per  cent,  have  steel 
under-frames.  The  percentage  of  wooden  cars  in  service  has 
dropped  in  the  last  three  years  from  98.2  to  87.2  per  cent. 


FIG.  7. 


Another  Trans-Andi.\e  Railway. — The  Argentine  Govern- 
ment has  just  approved  of  the  plans  for  a  narrow  gauge  line 
starting  from  the  village  of  Tinogasta,  in  the  Province  of  Cata- 
inarca  and  running  as  far  as  the  Chilian  frontier,  at  San  Fran- 
cisco. The  line  will  cover  a  distance  of  252.743  miles,  and  the 
estimated  cost  is  $8,122,460.  At  San  Francisco  the  line  will  con- 
nect up  with  the  branch  line  of  the  Copiapo  on  the  Taltal  Rail- 
ways, both  in  Chile,  thus  forming  a  transandean  line. 
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NEW  DESIGN  VERTICAL   KEYSEAT    MILLER 

This  niachinc  has  Iktii  ili'vcldpcil  h_v  tlie  Wwloii  MachiiK'  lool 
Works,  Inc.,  of  Philaik-lphia,  Fa.,  to  displace  their  former  ver- 
tical and  horizontal  spindle  machine,  llie  experience  of  the 
buiUlers  proving  conclusively  that  hy  nse  of  the  special  two  lip 
cutter  much  better  tinie  can  he  made  when  milling  feathered 
keys  of  average  length.  The  lignro  in  this  connection  arc  inter- 
esting, as  in  ordinary  work  in  the  Newton  shop  the  following 
average  rate  is  maintained :  '/4  in.  keyseats,  4  in.  long,  time  four 
nunutcs  and  forty-five  seconds;  'A  in.  keyseats,  4  in.  long,  time 
four  minutes  and  thirty-tive  seconds ;  -5-s  iu.  keyseats,  4  in.  long, 
time  four  minutes  and  thirty-live  seconds;  I  in.  keyseats,  4  in. 
long,  time  seven  minutes  and  ten  seconds. 

The  time  here  given  represents  the  time  required  to  finish 
these  keyseats  after  the  piece  has  been  clamped  in  the  V-block 
and  includes  raising  and  lowering  of  the  head  preparing  to  shift 
for  another  keyseat.     The   time   in   seconds   represents  the  time 


taken  to  sink  the  cutter  to  the  proper  depth,  eliminating  with 
this  process  the  necessity  of  drilling  clearance  holes. 

The  diameter  of  spindle  is  2!^  in.  with  a  double  taper  on  the 
end,  the  largest  diameter  of  which  is  4J4  in-  The  spindle  is 
arranged  to  accommodate  cutters  with  a  short  No.  4  Morse 
taper  and  has  drift  and  retaining  key  slots.  The  work  table  is 
II  in.  wide  over  the  working  surface,  and  16V2  in.  wide  over  all. 
The  length  of  the  table  over  the  working  surface  is  6  ft.  loj^l 
in.  and  7  ft.  6  in.  over  all.  The  minimum  distance  from  the 
bottom  of  the  spindle  to  the  top  of  the  work  table  is  6  in.  and 
the  ma.ximum  distance  is  18  in.  Tlie  spindle  speeds  with  425 
revolutions  to  the  countershaft  range  from  1,194  to  430  r.p.m. 
with  the  back  gears  out  and  from  395  to  142  r.p.m.  with  the 
back  gears  in.  There  are  nine  changes  of  gear  feed  ranging 
from  .115  in.  to  10.09  in.  per  minute.  The  machine,  when  belt 
driven,  is  furnished  with  a  cone  having  steps  9  in.,  11  in.,  13  in. 
and  15  in.  in  diameter  and  each  2j^  in.  face.  The  machine 
occupies  a  floor  space  over  all  of  8  ft.  6  in.  by  7  ft.  As  a  stand- 
ard, this  machine  is  furnished  with  a  table  4  ft.  in  length  having 
an  automatic  feed  in  either  direction  of  36  in.,  but  the  particular 
machine  illustrated  is  arranged  to  feed  6  ft. 

The  spindle  revolves  in  bushed  bearings,  and  has  provision 
for  taking  up  wear.     It  is  driven  by  a  runabout  belt,  either  direct 


or  through  back  gears,  and  is  provided  with  micrometer  meas- 
urement. Square  lock  bearings  are  provided  on  the  saddle  to 
the  upright,  and  the  adjustments  are  made  by  taper  shoes.  The 
work  table  is  surrounded  by  an  oil  pan ;  the  feed  is  obtanied 
by  means  of  a  screw  and  revolving  nut ;  the  table  has  square  lock 
bearings  on  the  base;  adjustment  is  made  by  taper  shoes  and 
the  feed  is  available  in  either  direction.  There  are  nine  changes 
of  feed,  hand  adjustment  and  pump,  piping  and  attachments  for 
lubrication  are  furnished,  the  tank  for  which  is  in  the  base  of 
the  machine. 

The  V-blocks  furnished  are  fitted  with  auxiliary  parallels  to 
accommodate  the  varying  diameters  and  one  of  the  block.-i  is 
mounted  on  a  taper  base  to  permit  of  raising  it  when  operating 
on  shafts  having  different  diameters.  In  this  photograph  it  will 
be  noted  the  long  helical  spiral  milling  cutter  supported  at  the 
bottom  by  an  auxiliary  support.  This  provision  is  made  to 
handle  elongated  slots  in  shafting  for  hoisting  machinery  and 
particularly  for  locomotive  piston  rods,  as  it  has  been  demon- 
strated to  be  a  mucli  more  rapid  and  economical  method  of 
doing  this  work.  The  operation  consists  of  drilling  first  a  hole 
through  the  work  the  width  of  the  keyseat,  placing  the  shafts  in 
tile  V-block  and  passing  the  cutter  through  to  the  bottom  support 
when  the  feed  is  taken.  On  piston  rods  a  special  vise  is  fur- 
nished, permitting  of  the  elevation  of  the  work  to  obtain  the 
one  angular  end. 

These  machines  are  in  very  successful  operation  and  as  aver- 
age practice  it  may  be  mentioned  that  13/16  in.  diameter  key- 
seats,  4  in.  long,  are  being  milled  at  tlie  rate  of  13/16  in.  per  min- 
ute. In  addition  to  the  work  mentioned,  .1  number  of  these 
machines  are  in  use  in  keyseating  locomotive  axles  and  are  said 
by  the  different  firms  to  be  the  most  rapid  machines  ever  used 
on  this  work. 

There  is  one  particular  advantage  in  sinking  the  cutter  to  the 
full  depth,  and  then  taking  the  feed,  and  that  is  that  the  bottom 
of  the  cutter  can  be  made  a  little  larger,  insuring  correct  size 
and  perfect  fit  at  the  top  of  the  shaft  on  the  key. 


PIECE  WORK  IN  THE  BLACKSMITH  SHOP 


In  discussing  this  subject  at  the  convention  of  the  Master 
Blacksmiths'  Association,  Henry  Mangeot  (C.  H.  &  D.,  Cincin- 
nati, Ohio)    said : 

"About  14  years  ago  only  about  I  per  cent,  of  the  work  in  the 
railway  smith  shops  throughout  the  country  was  being  done  by 
piece  work.  This  has  gradually  increased  until  I  think  it  would 
be  safe  to  state  that  there  is  about  65  per  cent,  of  the  work 
being  done  on  a  piece  work  basis  in  these  shops  to-day.  It  has 
been  demonstrated  that  not  only  is  the  employee  benefited,  but 
the  employer  also.  I  have  in  mind  a  certain  shop  that  had  six- 
teen fires  in  operation  and  was  scarcely  able  to  keep  up  with  the 
average  output  of  locomotives.  Piece  work  was  installed  on  a 
small  scale.  The  men  did  not  seem  to  exert  themselves  much 
harder  than  before,  but  they  made  every  move  count.  It  was 
unnecessary  for  the  foreman  to  get  after  a  man  for  taking  two 
heats  when  one  would  answer  the  purpose.  It  was  to  the  man's 
advantage  to  see  to  that  part  of  the  work  himself  and  not  make 
any  unnecessary  work,  for  it  would  decrease  his  net  earnings 
per  day. 

"The  hand  tools  whch  belong  to  the  smith  in  a  piece  work 
shop  are  kept  in  a  much  better  condition  than  those  in  a  day- 
work  shop.  His  tongs,  cutters,  punches,  etc.,  are  well  looked 
after  and  cared  for.  The  shop  referred  to  above  was  work- 
ing sixteen  fires  before  installing  piece  work;  to-day  it  has  only 
eleven  fires  and  produces  more  work  than  formerly.  The  same 
•foreman  is  supervising  the  shop  with  practically  the  same  class 
of  men  he  had  in  the  start.  There  were  some  lazy  mechanics 
that  could  not  keep  up  with  the  pace  who  were  compelled  to 
step  down  and  out ;  there  is  no  question  but  that  piece  work 
rids  the  shop  of  drones,  as  you  will  find  the  average  piece  work- 
er is  a  hustler. 

"When  a  man  can  work  with  his  head  as  well  as  his  hands 
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ing  piece  work,  he  will  naturally  take  to  it;  It  has  been  my  ex- 
perience that  when  a  man  once  gets  a  taste  of  working  piece 
work  you  generally  have  trouble  on  your  hands  when  )'0u  ask 
him  to  work  day  work.  The  piece  work  inspector  should  be  a 
diplomat,  a  close  observer  and  by  all  means  fair  and  honest. 
A  dishonest  piece  work  inspector  is  a  dangerous  man  to  liave 
around.  This  man  generally  tills  a  position  of  assistant  foreman 
in  a  blacksmith  shop  and  is  among  the  men  at  all  times,  check- 
ing them  up  and  inspecting  tlieir  work  and  giving  such  orders 
as  may  be  in  his  line. 

"I  believe  it  can  be  more  satisfactorily  worked  in  a  large  shop 
that  does  a  great  deal  of  manufacturing,  as  one  man  can  be  as- 
signed to  making  some  particular  line  of  forgings.  It  can,  how- 
ever, be  handled  in  a  shop  no  matter  how  small:  you  may  have 
a  variety  of  different  classes  of  work  each  day,  and  it  is  of 
course  a  little  more  difficult  to  work  piece  work  than  in  the 
larger  shop.  Piece  work  and  shop  kinks  go  hand  in  hand.  Take 
a  piece  work   shop  with  a  nice  collection  of  shop  kinks,  and  it 


STOCKBRIDGE  TWO  PIECE  CRANK   MOTION 


All  Stockbridge  shapers  are  equipped  with  what  is  known  as 
the  Stockbridge  patented  two-piece  crank  moton,  a  special  feat- 
ure which  gives  to  these  machines  an  unique  position  and  adds 
to  their  productiveness  by  reason  of  the  even  cutting  speed 
obtained  the  entire  length  of  the  cut  and  the  quick  return.  With 
the  regular  crank  the  speed  must  necessarily  increase  through 
the  center  of  the  stroke,  and  of  course  only  that  amount  of  cut 
can  be  taken  that  the  tool  will  stand  at  its  fastest  speed.  In 
this  two-piece  crank  motion  it  will  be  readily  appreciated  from 
a  study  of  the  details  that  the  speed  is  uniform. 

The  two-piece  crank  is  a  very  compact  arrangement,  as  the 
illustrations  show,  and  its  action,  which  may  be  clearly  noted 
therein  and  in  the  diagram  of  the  velocity  curve,  is  most  in- 
teresting. 

Referring  to  the  photograph  showing  the  beginning,  center 
and  end  of  the  cutting  stroke.  Fig.   I   shows  the  parts   in   their 


is  surprising  to  see  the  output  that  can  be  turned  out  per  smith. 
There  should  be  a  liberal  appropriation  set  aside  for  the  tool 
room  for  making  shop  kinks  for  blacksmith  shops. 


To  Make  Granulated  Babbitt  Metal  melt  the  babbitt  in  a 
ladle,  remove  the  ladle  from  the  fire,  and  allow  the  tuetal  to 
cool.  When  it  begins  to  "set,"  stir  briskly  with  a  stick  until  it 
has  all  cooled  into  a  granular  mass.  If  any  particular  size  of 
grain  is  desired,  the  metal  may  be  sifted  using  two  screens,  one 
of  the  desired  size  mesh  to  remove  the  large  grains  and  one 
slightly  smaller  to  allow  the  escape  of  the  fine  grains. 


To  Ascertain  the  Diameter  and  Pitch  of  the  thread  in  a 
nut  or  a  tapped  hole  in  a  casting  or  forging,  particularly  if  it  is 
a  small  one,  soine  tap  makers  cast  an  expanding  metal  into  the 
hole  and  then  unscrew  it.  By  reinforcing  this  with  a  small 
square  piece  of  steel  set  in  the  hole  before  casting  this  cm  be 
unscrewed  without  difficulty.  A  good  expanding  metal  is  bis- 
muth 2  parts,  lead  i   part,  and   i  part  of   tin. 


IG.  2.  FIG.  3. 

relative  position,  just  as  the  ram  is  to  start  forward  on  its  cut- 
ting stroke.  In  the  following  explanation  it  should  be  borne 
in  mind  that  the  gear  is  traveling  at  a  constant  speed  all  the 
time,  and  the  position  of  the  various  parts  should  be  carefully 
noted,  particularly  that  the  eccentric  ring  (E)  travels  around 
the  eccentric  (C).  The  latter  does  not  move,  but  is  keyed  to 
the  main  bearing  hub   (D). 

In  Fig.  2  the  rocker  arm  is  shown  in  an  upright  position,  which 
means  that  the  ram  has  traveled  one-half  the  length  of  the 
cutting  stroke.  By  comparing  positions  shown  in  Figs,  i  and  2 
the  movement  of  the  various  parts  can  be  followed,  bearing  in 
mind  that  the  gear  travels  at  a  constant  speed  all  the  time. 
It  will  be  noted  that  the  eccentric  block  (A)  has  traveled  from 
its  original  position  as  shown  in  No.  i,  about  135  degrees  of  its 
entire  circle.  The  eccentric  ring  crank  block  (B)  which  is  dia- 
metrically opposite  (A)  and  connected  with  it  by  the  same 
piece,  that  is — the  eccentric  ring  (E) — must  have  also  traveled 
an  equal  arc  of  its  circle,  about  135  degrees,  bringing  it  to  a 
vertical  position.  The  eccentric  ring  crank  block  (B)  and  crank 
pin  block  (I)  are  always  in  the  same  relative  position:  that  is, 
and  make  from  fifty  to  seventy-five  cents  more  a  day  by  work- 
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the  position  of  the  rocker  arm  can  always  be  determined  !)>■  the 
position   of  the  eccentric  bloclv    (B)    or  vice  versa. 

In  Fig.  3,  showing  the  end  of  the  cutting  stroke,  it  will  be 
seen  that  the  eccentric  block  (A)  has  moved  approximately  135 
degrees  from  its  position  in  Fig.  j— the  ram  having  reached  the 


VELOCITY    CURVE — ILLUSTR.^TING    STROKE. 

end  of  the  cutting  stroke.  The  eccentric  block  has  then  trav- 
eled 270  degrees  from  its  original  position  in  Fig.  i ;  that  is,  the 
ratio  of  quick  return  is  the  distance  (A)  travels  in  returning 
the  rocker  arm  from  its  position  in  Fig.  3  to  that  of  Fig.  i ;  in 
other  words,  to  the  complete  circle. 

This  may  be  better  illustrated  through  the  velocity  curve. 
The  number  of  teeth  in  the  arc  which  the  eccentric  block  travels 
to  return  the  ram  is  to  the  whole  number  of  teeth  in  the  gear, 
which  is  96,  as  3.27  is  to  i.  This  represents  the  actual  quick 
return  ratio  for  this  particular  size  shaper.  The  power  that 
is  put  into  the  shaper  acts  equally  on  every  tooth  of  the  gear, 
and  that  put  into  the  Stockbridge,  on  the  cutting  stroke,  is  act- 
ing on  more  teeth,  or  for  a  greater  length  of  time,  as  expressed 
by  the  quick  return  ratio,  than  is  possible  on  a  regular  crank 
shaper.     The   circle   which   the    eccentric    ring   blocks   make    in 


traveling  around  with  the  gear  has  a  radius  constantly  varying" 
from  the  center  of  the  gear.  It  is  this  feature  of  varying  dis- 
tance that  compensates  for  the  varying  speed  of  the  regular  crank 
shaper  ram  and  gives  to  the  Stockbridge  an  even  cutting  speed 
the  entire  length  of  the  cut— the  speed  coming  up  gradually  and 
reaching  a  ma.\imum,  remaining  so  to  the  end  of  the  stroke 
where  it  drops  off  gradually  just  before  reversing. 

The  following  table  shows  the  ratio  of  the  Stockbridge  24-26 
inch  shaper.     Xote  tlie  high  ratio  of  return  on  .'',   length  stroke 
and  this   ratio  is  mamtamed  even  down  to  one  inch   stroke, 
full   length   stroke  3   :     r. 

"       13   :     5- 
'•       16   :    6. 

.     "  .  "       31    :  M- 

The    following   interesting    test    was    made    at    the    Worcester 
Polytechnic  Institute  by  H.  P.  Fairfield : 


On 


H 
'A 
'A 


Crank 
Motion. 


Depth  of  cut ^ 

Length  of  cut i2 

Length   of   stroke 13 

Feed  per  stroke .0588 

Cutting  speed  feed  per  minute 22 

H.   P.   required 4.69 

The   patented   two-piece    crank   motion   showed   in    the   above 
test  a  saving  of  20  per   cent,   in  power. 


Stockbridge 

Crank 

Motion. 

'A 

12 

13 

.0588 
22 
3.76 


A  NEW  PISTON  PACKING 

Announcement  has  recently  been  made  by  the  H.  W.  Johns 
Manville  Co.  of  Xew  York  that  it  has  secured  control  of  the 
American  rights  lor  a  successful  Fnglish  piston  rod  packing, 
which  is  called  "Sea"  rings. 

This  packing,  shown  in  the  accompanying  illustration,  is 
moulded  of  laminated  material,  either  asbestos,  flax  or  duck, 
depending  upon  the  service,  in  the  form  of  a  wedge  with  the 
thin  end  turned  inwards,  leaving  a  hollow  space  in  every  ring 
between  the  lip  and  the  heel  into  which  steam  can  flow  and  force 
the  thin  edge  acr.inst  tlie  rod.    It  is  readily  observed  that  when 


'SE.\        RIXG     PISTON     PACKING. 

there  is  no  pressure  against  the  packing,  as  on  every  alternate 
stroke,  the  packing  bears  very  lightly  against  the  rod,  but  when 
pressure  is  placed  on  that  side  of  the  piston  the  packing  holds 
with  the  pressure  proportionate  to  that  in  the  cylinder.  The 
tightening  up  of  the  gland  is  not  required  to  the  extent  necessary 
with  soft  packing,  since  all  that  is  necessary  is  to  hold  the  rings 
in  place  and  the  pressure  of  the  gland  is  not  required  to  prevent 
leakage. 

The  advantages  advanced  for  this  form  of  packing  are  less 
wear  on  the  rod;  pressure  against  the  rod  proportionate  to  the 
tendency  to  leak,  ease  of  application  and  long  life.  The  rings 
will  stand  a  temperature  of  600  degs.  F.  and  have  been  found 
thoroughly  satisfactory  for  steam  hammers,  air  compressors, 
engines,  as  well  as  for  pumps  of  all  kinds,  to  which  they  are 
particularly   adapted. 


It  is  Proposed  to  Hold  a  Smoke  Abatement  Exhibition  in  Lon- 
don next  spring.  The  exhibition,  which  is  being  arranged  by  the 
Coal  Smoke  Abatement  Society,  will  be  held  at  the  Royal  Agri- 
cultural Hall,  and  will  last  a  fortnight. 
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A  PORTABLE  ELECTRIC  RADIAL  DRILL 


WENTWORTH  INSTITUTE 


The  very  efficient  portable  electric  drill  lierewitli  illustrated 
has  been  recently  placed  on  the  market  by  the  Lamb  Electric 
Company,  of  Grand  Rapids,  Mich.  The  machine  will  bore  hole? 
up  to  one  inch  diameter  in  any  position.  Its  extreme  height  is 
40  in.  and  the  greatest  distance  from  the  spindle  to  the  base 
j8  in.  The  total  weight  of  the  drill  is  between  130  lbs.  and 
150  lbs.,  according  to  the  kind  of  motor   used. 

The  illustration  well  depicts  the  universitality  of  the  machine 
It    may    be    clamped    to    the    work    if    desired,    and    when    once 


clamped  is  ready  for  use,  the  adjustment  necessary  being  the 
raising  or  lowering  of  the  drill  by  the  handle  at  the  top,  rotat- 
ing about  the  steel  column  or  rotating  about  the  drill  arm.  It 
will  save  considerable  time  on  large  heavy  work  that  cannot 
be  conveniently  handled  by  large  radial  drills. 

The  largest  drilling  radius  is  8J4  in.,  but  any  of  these  limita- 
tions may  be  made  greater  to  suit  conditions.  The  column  is 
made  of  steel  tubing,  2Vj  in,  diameter.  The  spindle  has  a 
socket  for  a  No.  3  Morse  taper,  and  has  a  travel  of  5  in.  by 
means  of  a  rack  and  pinion  which  may  be  operated  by  the 
hand  wheel  or  by  power  through  the  worm  and  wheel  as  shown. 
The  machine  may  be  equipped  with  a  quick  return  when  so 
ordered.  If  desired,  two  speeds  will  be  furnished  and  the 
change  from  one  to  the  other  may  be  made  instantly  by  the 
shifting  of  a  knob. 


It  is  Believed  that  within  live  years  the  subway  lines  of 
Greater  New  York  will  be  carrying  800,000,000  passengers 
per  year. 


There  has  just  been  opened  in  Boston  a  new  industrial 
school  made  possible  by  the  will  of  Arioch  Wentworth,  who 
left  over  $3,500,000  to  endow  a  school  to  furnish  education  ia 
tlie  mechanic  arts.  This  school  is  intended  primarily  for 
young  men  who  are  already  employed  and  also  for  those  who 
wish  to  train  themselves  for  either  manufacturing  or  building 
trades  with   some  practical   skill  at  the   start. 

Both  day  and  evening  courses  will  be  ofTered,  tlie  day  courses 
being  of  two  types,  short  one  year  courses  and  more  thorough 
two  year  courses.  The  first  are  but  six  dollars  per  term  for 
day  students  and  six  dollars  for  the  season  of  two  terms  for 
evening  students.  Part  time  courses  are  also  offered,  which 
require  students  to  attend  classes  at  the  institute  every  other 
week. 

The  equipment  already  provided  is  cf  the  highest  class  and 
very  carefully  selected  for  its  purpose.  It  is  intended  that  one- 
lialf  of  the  time  of  the  student  shall  be  devoted  to  practical 
work  in  ideal  modern  shop  conditions,  the  other  half  being 
instruction  or  laboratory  work. 

Arthur  L.  Williston,  for  many  years  tlie  head  of  the  School 
of  Science  and  Technology  of  Pratt  Institute,  Brooklyn,  N.  Y., 
has  been   selected  as  principal  of  this   school. 


POSITIONS  OPEN 


Chief  Draftsman. — Wanted  by  a  manufacturng  company  a 
first-class  draftsman  to  take  charge  of  moderate  size  drawing 
room.  Must  have  had  experience  in  steel  car  construction.  Ad- 
dress Steel  Car,  c/o  American  Engineer  &  Railroad  Journal. 


Inspector  of  Safety  Appliances. — An  examination  will  be 
held  on  November  6  and  7  to  secure  eligibles  for  the  position 
of  Inspector  of  Safety  Appliances  and  Inspector  of  Hours  of 
Service  in  the  Interstate  Commerce  Commission.  The  salaries 
for  these  positions  are  $1,800  and  $1,500  per  year  respectively, 
in  addition  to  an  expense  account.  Circular  No.  801,  giv- 
ing full  information  concerning  this  examination  and  places 
where  it  will  be  held,  can  be  obtained  upon  request  to  the  In- 
terstate  Commerce   Commission,   Washington,   D,   C. 


Locomotive  Draftsmen. — By  locomotive  buiUler  for  general 
work.  Give  full  particulars,  age,  education,  experience,  salary 
expected,  etc.  Address  L.  B..  c/o  American  Engineer  and 
Railroad  Journal. 


Draftsman. — In  railroad  office.  Must  be  experienced  in  loco- 
motive and  car  construction.  $80  to  $90  per  month.  Address 
C.   C,  c/o  American   Engineer  .\nd  Railroad  Journal. 

POSITION  WANTED 


Car  Drafts m.\n. — Car  company  preferred.  Four  years'  ex- 
perience with  all  classes  of  steel  and  wooden  equipment.  Ad- 
dress G.   H.  A.,  care   American   Engineer. 


AIechanical  Engineer  or  Sitpervisor  of  .\pprentices. — Tech- 
nical graduate  w-ith  very  full  experience  covering  16  years  in 
shops,  drawing  rooms  and  apprentice  work.  Address  J.  S.,  care 
American  Engineer.. 


Young  Man  with  a  practical  education,  and  five  years'  experi- 
ence on  premium  and  bonus  systems,  desires  connection  with 
a  substantial  company  wanting  a  higher  shop  efficiency.  Best 
references.     Address  F.  H.   M.,  care  American   Engineer. 


Mechanical  Man  scientifically  trained,  eleven  years'  shop 
and  drawing  room  experience,  and  in  locomotive  and  railway 
supply  line.  .A-t  present  is  assistant  chief  draftsman  of  a  large 
manufacturing  concern,  but  desires  position  as  chief  draftsman 
or  designer.     Address  M.  S.  W.,  care  American  Engineer. 
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PERSONALS 


A.    A.    McGkLtiok    has    hwn    appointtd    assistant    niaslcr    mechanic    of   the 
Louisville  &  Nashville  Ry.   at   Kvansvillc,   Ind. 


V.    M.    SiSK   has  been  made   master  smith   of  the    Baltimore  and  Ohio   R. 
R.   at   Pittsburg,   Pa.,  vice  George  Judy,   resigned. 


U.   \V.   Cross  has  been  appointed  acting  master   mechanic  of  the  Toledo, 
St.   Louis  &  Western  Ry.,  with  office  at  Franklin,   Ind. 


William   C    \\'i.li)on   has  been  appointed  purchasing  agent   of  the   Colo- 
rado Southern   R.  R..  with  headquarters  at  Denver,  Colo. 


I.   L.   Ulrev  has  been  appointed   foreman   of  the  air  brake  department  of 
<hc  Chicago  &  Kastern  Illinois  R.  R.,  with  office  at  Oaklawn,  111. 


A.    S.   Abbott,   master  mechanic   of  the    Frisco  system    at    Sapuljia.   Okla., 
tias  been  appointed  mechanical  superintendent  of  the  First  district. 


Edward  Huoes   is  now  purchasing  agent   of  the   Lehigh  &   New   England 
Railroad,  headquarters  at  Lansford,   Pa„  J.   B.  Whitehead  having  resigned. 


F.  E.  Bates  has  been  appointed  assistant  superintendent  of  locomotive 
fuel  service  of  the  St.  Louis  &  San  Francisco  Ry.,  with  office  at  Francis, 
Okla. 


M.  Dailey  has  been  appointed  master  mechanic  of  the  Bellingham  Bay 
&  British  Columbia  Ry.,  with  office  at  Bellingham,  Wash.,  succeeding  W.  J. 
McLean,   resigned. 


P.  H.  Reeves,  motive  power  inspector  of  the  Baltimore  and  Ohio  South- 
western Ry.,  has  beeen  appointed  master  mechanic  at  Chillicothe,  O.,  vice 
Ceorge  F.  Hess,  resigned.   " 


P.  C.  MoELLER  has  been  appointed  night  roundhouse  foreman  of  the 
"Rock  Island  Line  at  Silvis.  111.,  vice  J.  Fitzgerald,  transferred  to  the  Forty- 
seventh  street  shop,  Chicago. 


F.  M.  Gilbert,  mechanical  engineer,  New  York  Central  and  Hudson 
River  Railroad,  has  resigned  to  become  assistant  general  superintendent  of 
the  New   York  Air   Brake  Co.    at   Watertown,   N.    Y. 


William  E.  Rockfellow,  general  car  foreman  of  the  New  York  Central, 
"has  been  appointed  superintendent  of  the  car  department  of  the  St.  Law- 
rence and  Ontario  divisions:  office  at  Oswego.  N.  Y. 


H.  Weitzel  has  been  made  master  mechanic  of  the  shops  of  the  South- 
ern Pacific  of  Mexico  at  Empalme^  Sonora,  Mex.  He  was  formerly  super- 
intendent of  those  shops,  which  position  is  now  abolished. 


T.  T.  Clowaku,  foreman  of  locomotive  repairs  of  the  Philadelphia. 
Baltimore  &  Washington  R.  R.,  at  Bay  View.  Md.,  has  been  appointed 
general  foreman  of  the  Wilmington    (Del.)   machine  shops. 


Walter  Coon  has  been  made  master  boiler  maker  of  the  New  York  Cen- 
tral at  W.  Albany,  N.  Y.,  vice  G.  W.  Bennett,  resigned  to  become  district 
federal  boiler  inspector  of  District  No.   3,  office  at  Albany. 


H.  Marsh,  general  car  foreman  of  the  Baltimore  and  Ohio  Southwestern 
Ry.  at  Washington,  Ind.,  has  been  appointed  general  car  foreman  of  the 
Iowa  Central  at  Marshalltown,  la.,  vice  W.  E,  Looney,  resigned. 


W.  O.  Thompson,  master  car  builder  of  the  New  York  Central  at  East 
Buffalo,  N.  Y.,  has  had  his  authority  extended  over  territory  west  of  Syra- 
cuse, including  the  St.   Lawrence.  Ontario  and  Pennsylvania  divisions. 


H.  A.  WiTZiG  has  been  appointed  master  mechanic  of  the  Missouri 
Southern  Ry.,  in  charge  of  shop  and  rolling  stock,  v/ith  office  at  Leefer, 
Mo.  Mr.  Witzig  succeeds  Thomas  Goulding,  resiiined  to  accept  a  position 
with  the  Chicago,  St.  Paul.  Minneapolis  &  Omaha  Ry. 


W.  H.  Donley  has  been  made  master  mechanic  of  the  Illinois  Central 
R.  R.  at  E.  St.  Louis,  111.,  vice  5.  G.  Colwell,  lesigned  to  become  master 
mechanic  of  the  Delawarei,  Lackawanna  &  Western  R.  R.  at  E.  Buffalo, 
N.  Y. 


John  Forster  has  been  made  mechanical  superintendent  of  the  St.  Louis 
&  San  Francisco,  with  headquarters  at  Springfield.  Mo.  Mr.  Forster  for 
eleven  years  has  been  master  mechanic  of  the  Kansas  City  division  of 
that  road. 


G.  E.  Carson,  master  car  builder  of  the  New  York  Central  at  West 
Albany,'  has  had  his  authority  extended  and  is  now  in  charge  of  the 
territory  east  of  Syracuse,  including  the  Hudson.  Harlem  and  Putnam 
divisions. 


C.  D.  Young,  assistant  to  the  General  Superintendent  of  Motor  Power 
of  the  Pennsylvania  Lines  west  of  Pittsburg,  has  been  appointed  engineer 
of  tests  of  the  Pennsylvania  Railroad  at  Altoona,   Pa. 


(iKoHGE  Si-:anmu,  di\i^ioii  I'licmati  t)i  the  .St.  Luuis  ^  San  I'rancisco  at 
Jofilin,  Mo.,  has  been  appointe'i  general  foreman  of  shops,  with  office  at 
Sapulpa,  Ukia.,  succeeding  J.  F.  Long,  promoted.  J.  Morgan  has  been 
appointed   assistant   to   the  general   foreman  of  shops  at   Sapulpa. 


David  IIawswokth,  for  many  years  superintendent  of  motive  power  for 
the  Burlington  Lines  west  of  the  river,  died  at  Plattsmouth,  Nebraska, 
Friday,  August  x'5,  in  his  80th  year.  Mr.  Hawksworth  was  born  in  Eng- 
land and  first  began  railroad  work  in  the  machine  shops  of  the  Manchester, 
Southern  and  Liverpool  Railroad.  He  came  to  America  in  1849  and  after 
thirteen  years  alternate  service  in  railroad  and  steamboat  service  he 
enlisted  in  the  United  States  navy  as  second  assistant  engineeer.  On  being 
mustered  out  in  1864  he  returned  to  Burlington,  where  he  remained  until 
1S75  working  for  the  Burlington  road.  In  that  year  he  was  appointed 
master  mechanic  and  was  made  superintendent  of  motive  power  in  1888. 
lie  was  retired  in  1901  at  the  age  of  70  years.  He  was  often  called  upon 
for  advice  after  retirement  by  the  managers  of  the  road  and  his  opinions 
were  given  much  weight.     Mr.  Hawksworth  leaves  a  widow  and  five  children. 


CATALOGS 


Grinding  Wheels. — ^Th^-  Norton  Company,  of  Worcester,  Mass.,  has  just 
issued  a  booklet  entitled  "Safety  as  Applied  to  Grinding  Wheels,"  which 
constitutes  a  valuable  and  timely  publication  in  view  of  the  national  interest 
in  accident  prevention  and  relief.  It  illustrates  and  describes  moderri 
safety  devices  that  can  be  practically  applied  in  the  use  of  grinding  wheels 
and  machines. 


Electrical  Machinery. — In  bulletin  3107,  3142  and  3143  fhe  Emerson 
Electric  Mfg.  Co.,  of  St.  Louis,  Mo.,  illustrates  and  describes  respectively 
its  electric  buffing  lathes,  single  phase  induction  motors,  and  single  phase 
induction  motors  back-geared  with  countershaft.  In  addition  to  the  com- 
plete descriptive  matter,  the  bulletins  contain  much  valuable  information 
for   the  users  of  these   appliances. 


Standard  Tool  Co. — This  company  of  Cleveland,  O.,  announces  the 
opening  of  a  Western  branch  at  552  West  Washington  Boulevard,  Chicago. 
111.  In  this  store  a  complete  stock  of  all  styles  of  twist  drills,  reamers, 
milling  cutters,  taps,  drill  chucks,  taper  pins,  etc.,  manufactured  by  the 
company  wiU  be  carried  for  immediate  delivery  of  orders.  The  Standard 
Tool  Co.  feels  sure  that  the  convenience  of  the  new  arrangement  will  be 
appreciated  by  the  trade  in  Chicago  and  the  West. 


Water  Softeners. — The  L.  M.  Booth  Company  of  New  York,  N.  Y.,  has 
prepared  a  booklet  describing  some  standard  types  of  softeners  and  illus- 
trations of  representative  installations  in  active  service  are  also  included. 
The  catalog  has  been  confined  to  the  consideration  of  softeners  adapted  to 
the  usual  requirements,  it  being  thought  preferable  to  reserve  for  corre- 
spondence the  discussion  of  special  equipment,  which,  of  course,  is  of  less 
general    interest. 


Steel  Derricks  and  Drilling  Rigs. — A  very  complete  treatise  on  the 
above  appliances  has  been  compiled  and  is  now  issued  in  booklet  form  by 
the  Carnegie  Sbteel  Company,  of  Pittsburg,  Pa.  Three  types  of  derricks  are 
described  and  illustrated — the  Woodworth  Standard,  the  Woodworth  Oklama 
and  the  Yorke  Standard — all  of  which  have  their  respective  advantages.  The 
book  contains  working  drawings  and  half-tone  illustrations  and  is  replete 
ivith  valuable  data   on  the  general   sufeject. 


Tank  Governors. — The  Fulton  tank  governor,  which  has  been  thoroughly 
tested  in  railroad  service,  is  described  and  illustrated  in  a  catalog  issued  by 
D.  W.  Patterson,  Harrison  Bldg.,  Philadelphia,  Pa.  This  tank  governor  is 
designed  to  maintain  the  water  level  at  any  desired  height  with  but  little 
variation  in  tanks,  stand  pipes,  reservoirs,  water  towers,  etc.,  as  to  maintain 
a  pressure  in  water  mains  at  any  desired  head.  It  dispenses  with  the  use 
of  float  valves  or  electrical  devices  for  controlling  the  height  of  water,  but 
does   not   prevent   their   simultaneous   use. 


Railway  Telephones. — The  United  States  Electric  Co.  of  New  York, 
N.  Y.,  sole  manufacturers  of  the  Gill  selector,  has  published  bulletin  No. 
502,  containing  suggested  rules  for  telephone  train  despatching.  These 
suggested  rules  have  been  drawn  up  in  response  to  requests  from  the 
company's  patrons  for  recommendations  for  this  service.  They  are  by  no 
means  mandatory,  but  may  be  considered  as  indicative  of  approved  prac- 
tice, as  they  embody  in  the  main  the  requirements  appearing  in  the  rules 
of  the  principal   railway   systems  using  telephone   train    dispatching. 


Ball  Bearings. — The  Hess-Bright  Mfg.  Co.,  of  Philadelphia,  Pa.,  has 
issued  leaflets  Nos.  08,  G9,  70  and  71.  in  series  336,  describing  and  illus- 
trating respectively  the  application  of  floating  bushes  to  grinding  machine 
spindle,  method  of  assembling  an  adapter  with  mountings,  D.  W.  F. 
adapter,  and  the  method  of  assembling  it  with  bearings  on  a  straight 
shaft,  and  ball  bearings  in  horizontal  moulding  machines.  These  sheets 
are  in  the  usual  folio  size,  and  prepared  for  binding.  Tliey  constitute 
a  valuable  addition  to  past  literature  on  this  subject  which  has  been 
issued  by  the  Hess  Bright   Company. 


Electric  Locomotives. — The  C.  W.  Hunt  Company  of  New  York,  N.  Y., 
was  among  the  pioneers  in  the  development  of  the  electric  locomotive  for 
handling   trains  of  industrial   railway  cars,  and   when  introduced  it   rapidly 
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gained  favor  in  those  fields  where  steam  and  manual  power  were  formerly 
employed.  Its  success  has  been  so  remarkable  that  it  is  now  regarded  by 
many  purchasers  of  the  industrial  railway  as  a  necessary  element  of  the 
installation.  In  a  recently  issued  catalog  the  Hunt  Company  gives  a 
description  of  the  locomotive,  together  with  illustrations  of  plants  showing 
it  in  operation  under  varying  conditions. 


Gas-Electric  Motok  Cars. — The  need  for  self-propelled  cars  as  adjuncts 
to  the  regular  equipment  of  steam  roads  has  been  apparent  for  many  years, 
and  to-day  the  General  Electric  Company,  of  Schenectady,  N.  V.,  is  fur- 
nishing such  cars  capable  of  fulfilling  steam  road  requirements  with  econ- 
omy and  reliability.  In  a  recently  issued  very  attractive  catalog  the 
company  describes  and  illustrates  its  gas-electric  motor  car  in  detail  whicli 
leaves  nothing  to  be  desired  from  an  infoimative  standpoint.  The  make-up 
of  the  book  is  artistic  to  a  high  degree,  and  it  contains  much  valuable 
general  information  on  the  subject  on  which  it  treats.  ( 


Planers. — The  new  catalog  issued  by  the  Niles-Bement-Pond  Company,  of 
New  York,  N.  V.,  illustrates  a  variety  of  planers  made  to  conform  with  the 
requirements  of  modern  machine  tool  practice.  The  description  which  it 
includes  of  reversing  motor  drive  is  of  special  interest.  This  arrangement 
is  noteworthy  on  account  of  its  simplicity,  and  because  of  the  increase  in 
tool  efficiency  obtained  by  its  use.  By  decreasing  the  number  of  moving 
parts  the  maintenance  charges  are  materially  reduced,  and  the  increase  in 
the  number  of  variations  of  cutting  and  return  speeds  available  makes 
any  given  size  of  machine  suitable  for  a  very  wide  class  of  work.  This 
type  of  drive  is  now  applied  to  any  size  oi   type  of  reversing  planer. 


PuLSOMETER  Steam  Pumps. — The  Pulsometer  Steam  Pump  Co.,  of  New 
York,  N.  Y.,  has  just  issued  a  new  catalog  which  in  reality  constitutes 
a  complete  treatise  on  this  pioneer  of  the  vacuum  type  of  steam  pump. 
The  descriptive  matter  is  thorough  and  is  enhanced  by  very  clear  sectional 
drawings  and  half  tones  which  render  easily  understood  the  construction 
and  operation  of  the  device.  The  catalog  contains  a  number  of  illustrations 
from  actual  practice  showing  every  application  of  the  pulsometer  to  con- 
struction, quarry  and  bridge  work  from  which  it  may  be  gathered  that  it 
constitutes  an  ideal  machine  for  contractor's  use.  The  latter  portion  of 
the  catalog  contains  tables  and  information  of  value  to  steam  pump  users. 


Electric  j\Iotoi;s. — Bulletin  Xo.  4SG9,  just  issued  by  the  General  Elec- 
tric Company,  is  an  attractive  publication  devoted  to  motor  drive  for  the 
printing  and  allied  trades.  The  advantages  to  be  derived  from  motor  drive 
in  this  industry  are  the  improved  plant  location  made  possible  by  the  us<.- 
of  central  station  power,  reliability,  speed  variation  and  control,  economy 
of  space,  increased  production,  economy  of  power,  and,  what  is  exceedingly 
important  in  the  printing  trade,  cleanliness.  The  publication  illustra'-cs 
motors  and  the  necessary  controllers,  for  both  direct  and  alternating  cur- 
rent circuits,  and  applicable  to  job  and  cylinder  presses  oi  all  =izes  ai.d 
kinds,  and  to  stitching,  perforating,  cutting,  numbering,  folding  and  punch- 
ing machines.  

Another  Bettendorf  Bear  Book. — The  children  of  the  railway  fraternily 
will  be  overjoyed  to  know  that  the  Bettendorf  Axle  Company  has  issued 
another  story  of  the  Bettendorf  bears  by  Bruce  \'.  Crandall,  entitled 
"Goldenhair  and  the  Bettendorf  Bears."  It  tells  in  rhyme  of  th?.  wonder- 
ful experiences  of  a  general  manager's  little  daughter  who  was  conducted 
over  the  Bettendorf  plant  in  Animal  Town  by  her  friends  the  bears.  Here 
she  was  shown  many  wonderful  things  and  became  fascinated  with  the 
inhabitants  of  Animal  Town  and  the  work  they  did  in  their  factory.  The 
illustrations  are  particularly  well  executed  and  well  siiitt^d  to  the  little  folk 
to  whom  the  book  is  dedicated. 


Electrical  Machinery. — The  General  Electric  Co.,  of  Schenectady,  N. 
Y.,  has  issued  Bulletins  Nos.  4819,  4825,  4836,  4827  and  4331,  descriptive 
respectively  of  alternating  current  switchboard  panels;  General  Electric 
switchboard  instruments;  water  meters,  air  flow  meters,  and  oil  break 
switches  for  manhole  service.  As  usual  in  the  instance  of  the  General 
Electric  Co.'s  bulletins,  the  various  subjects  are  fully  discussed  and  appro- 
priately illustrated.  In  particular  Bulletin  No.  4819  on  alternating  current 
switchboard  panels  is  of  exceptional  value,  as  it  clearly  defines  and  ex- 
plains many  terms  and  points,  a  knowledge  of  which  is  not  widely  diffused 
outside   of  the   electrical    engineer's  profession. 


Walschaert  Valve  Gear. — Record  No.  70,  issued  by  the  Baldwin  Loco- 
motive Works,  Philadelphia,  Pa.,  is  devoted  to  a  thorough  description  of 
this  gear,  supplemented  by  a  number  of  finely  executed  half  tones  and  line 
drawings.  The  feature  of  particular  value  in  connection  with  the  record 
is  a  detailed  method  of  setting  valves  with  the  Walschaert  gear,  both  for 
outside  and  inside  admission,  and  which  is  one  of  the  most  comprheensive 
and  lucid  analysis  of  the  operation  that  has  yet  appeared  in  print. 
Hypothetical  cases  are  introduced  which  graphically  portray  irregularities 
and  the  method  of  their  correction.  Since  the  year  1905  the  Walschaert 
valve  gear  has  come  to  be  more  generally  employed  than  any  other  form 
of  motion,  and  this  fact  endows  the  record  with  a  particular  value  at 
this  time.  

Ball  Bearing  Hangers. — Under  this  title  the  Hess-Bright  Mfg.  Co.  of 
Philadelphia,  Pa.,  has  issued  a  very  attractive  and  instructive  catalog  deal- 
ing with  the  construction  and  application  of  these  devices.  In  the  purchase 
of  the  equipment  of  a  new  factory,  or  in  the  i  emodeling  of  an  existing 
plant,  often  very  little  consideration  is  given  to  the  selection  of  the  hangers 
to  hold  and  support  the  lint  and  counter-shafting'.  To  many  shop  owners 
a  hanger  is  simply  a  "hanger,"  no  thought  being  given  to  the   saving  that 


can  be  effecied  through  the  elimination  of  friction  and  the  consequent 
increased  efficiency  of  the  power  plant.  The  pages  of  this  catalog  contain 
information  that  will  prove  of  interest  to  every  power  user,  and  the  valu- 
able data  which  it  embodies  renders  it  an  important  addition  to  the  existing 
literature  on  the  subject. 


Reflex  Water  Ga';es. — The  Jerguson  Gage  &  Valve  Company,  of  Bos- 
ton, Mass.,  has  recently  issued  a  booklet  descriptive  of  reflex  water  gages 
(Klinger  type)  which  are  adapted  for  use  on  marine,  locomotive  and  station- 
ary boilers,  separators,  tanks,  etc.  The  reflex  gage  involves  a  simple  and 
fundamental  principle  of  the  law  of  optics,  namely,  the  total  reflection  of 
light  when  passing  from  a  body  of  greatt-r  refractive  into  one  of  less  re- 
fractive power.  This  gage  insures  quick  and  accurate  reading  of  the  water 
level,  as  the  water  always  appears  black,  and  v.-hitc  indicates  immediately 
the  absence  of  water.  The  catalog  is  handsomely  illustrated  in  color  and 
includes  also  a  description  of  the  various  types  of  water  glass  fittings 
manufactured  hy  the  Jerguscn  Company. 


Rings,  Shells  and  Ring  Dies. — The  Standard  Steel  Works  Co.,  Phila- 
delphia, Pa.,  have  just  issued  a  new  catalog  on  rings,  shells  and  ring  dies. 
This  very  interesting  publication  contains  illustrations  of  the  various  types 
of  this  class  of  material,  such  as  are  used  in  the  Chilean,  Huntingdon, 
Grifiin  or  Bradley,  Kent,  and  Bryan  Mills,  as  well  as  cuts  of  rolled  steel 
rings  which  are  used  for  various  other  purposes.  The  catalog  also  contains 
cuts  showing  gear  rims  and  blanks  for  built-up  gears  for  heavy  electric  ser- 
vice, built-up  wheels  for  Bascule  bridges,  and  wheels  for  mining  service. 
On  the  last  few  pages  it  contains  tables  of  dimensions  of  peened,  screw, 
welding  and  plain  pipe  flanges  as  well  as  fac-simile  of  dimension  blanks  used 
is  the   ordering  of  wheels. 


The  Jacob  Schupert  Section.al  Firebox. — A  most  attractive  and  inter- 
esting treatise,  confined  to  a  description  of  the  features  of  the  Jacob  Schu- 
pert firebox,  is  being  issued  by  the  Jacob  Schupert  U.  S.  Firebox  Com- 
pany, 30  Church  St.,  New  York.  It  is  a  book  of  100  pages,  printed  on 
heavy  calendered  paper  and  illustrated  with  most  excellent  reproductions 
from  photographs  and  deals  in  detail  with  the  construction  and  advantages 
of  this  type  of  firebox  in  correcting  the  known  disadvantages  of  the  present 
arrangement.  The  unfavorable  features  of  the  present  locomotive  firebox 
are  clearly  recognized  by  all,  and  it  is  believed  by  the  manufacturers  that 
this  design,  with  which  our  leaders  are  fully  acquainted,  corrects  practically 
all  the  troubles  now  experienced.  This  book,  bound  in  cloth,  is  very  com- 
plete in  all  its  features  and  will  be  founa  very  valuable  by  all  interested 
in  locomotive  boilers. 


NOTES 


Standard  Tool  Co. — This  company,   of  Cleveland,  O.,   has   appointed  L. 
Hussey  to  the  position  of  advertising  manager. 


Baldwin  Locomotive  Works. — It  is  announced  that  the  Portland,  Ore- 
gon, office  of  the  above  company  has  been  moved  from  S09  Couch  Building 
to  722  Spalding  Building. 


AsHTON  Valve  Co. — J.  W.  Motherell,  assistant  to  the  vice-president  of  the 
Ashton  Valve  Co.,  Boston,  Mass.,  has  been  appointed  vice-president  and 
manager  of  the  railway  department. 


S.  Severance  Mfg.  Co. — S.  Severance,  who  has  been  President  and 
Manager  of  the  S.  Severance  Manufacturing  Company  since  its  formation, 
severed   his  connection   with   that  company  on    September   1st. 


Prentiss  Tool  &  Supply  Co. — Announcement  is  made  by  this  company, 
of  New  York,  N.  Y.,  of  the  removal  of  its  office  and  salesroom  from  115- 
Liberty  Street  to  the  Singer  Building,  149  Broadway.  New  York. 


Dearborn  Drug  and  Chemical  Works.— Thomas  II.  Platt.  who  is  well 
known  to  the  engineers  of  New  York,  is  now  associated  with  the  above 
company  and  will  make  his  headquarters  at  the  Eastern  office.  299  Broadway, 
New  York.      Mr.   Piatt's  territory  will  comprise  Greater  New  York. 


Homestead  Valve  Mfg.  Co. — Announcement  is  made  by  this  company, 
of  Pittsburg,  Pa.,  of  the  appointment  as  agents  in  Scranton  and  vicinity  of 
Charles  P.  Scott  &  Company  of  119  Franklin  avenue,  that  city,  who  will  be 
ready  to   supply    the   trade   at   all   times. 

Best  Manufacturing  Co. — Benjamin  T.  Delafield,  who  formerly  repre- 
sented the  Lunkenheimer  Company  for  a  number  of  years  in  the  St.  Louis, 
and  Kansas  City  territory,  has  become  connected  with  the  Best  Manufac- 
turing Company  of  Pittsburgh.  Pa.,  to  handle  their  line  of  valves,  fittings, 
flanges,  pipe  bends,  fabricated  pipe  and  other  power  plant  material  in  the 
same  territory.      He  will   make  his  headquarters  in  Kansas  City. 


American  Locomotive  Co. — The  tenth  annual  report  of  this  company 
for  the  fiscal  year  ending  June  30th  ?how?  that  the  gross  earnings  for  the 
year.  $40,049,385,  were  $8,445,993  greater  than  the  preceding  year  and  over 
twice  as  large  as  the  year  1908-9.  The  surplu;^,  after  a  charge  for  depre- 
ciation on  all  classes  of  property  of  $1,056,417  and  the  payment  of  the 
preferred  dividend,  was  $1,815,561,  as  compared  with  $334,758  in  the  pre-- 
ceding  year. 


The  Speed  and  Acceleration  Problem 


By  G.  E. 


II. WING    THE    CIIARAtTlCRISTIC    CURNICS    OF    AN    EXISTING    OR    PROPOSED    LOCOMOTIVE,    A    METHOD    OF 
ACCURATELY    DETERMINING  THE   SPEED   AND    TIME    WHICH    IT    WILL    GIVE    WITH    ANY    AS- 
SUMED   TRAIN     FOR    ANY     PARTICULAR    SECTION    OF    AN     EXISTING    OR    PRO- 
POSED   ROAD,    IS    DEMONSTRATED    IN    THIS    AKiICLE. 


The  necessity  occasionally  arises  for  estimating  the  time  in 
which  a  proposed  motive  power  not  yet  built,  or  to  be  altered, 
can  pass  over  an  existing  road  or  a  proposed  line.  This  would 
be  very  simple  if  the  tractive  effort  of  the  locomotive  or  motor 
car  and  the  resistance  of  the  train  were  constant  at  all  speeds, 
and  the  methods  which  appear  to  have  heretofore  been  used  for 
this  kind  of  work  are  based  on  the  assumption  of  a  constant 
difference  between  the  tractive  force  and  the  resistance  through 
the  whole  range,  or  through  part  of  the  range,  of  speed  varia- 
tion. 

Actually  this  difference,  or  unbalanced  tractive  effort,  de- 
creases as  the  speed  increases,  and  becomes  zero  if  the  train 
reaches  the  "balancing  speed,"  or  the  velocity  at  which  the  trac- 
tive effort  just  equals  the  resistance.  If,  now,  the  length  of 
track  under  a  given  condition  of  grade  is  sufficient  to  enable 
the  train  practically  to  reach  the  balancing  speed,  a  superficial 
view  would  suggest  that  correct  results  couM  be  obtained  by  tak- 
ing half  the  initial  unbalanced  tractive  cfiort  as  the  average 
accelerating  force,  and  substituting  it  ir  the  well-known  for- 
mulas : 
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in  which  /    =  the  accelerating  force. 
Ill  :=  the  mass  of  the  train. 

a  =  the  acceleration  in  feet  per  second  per  second. 
It'  ^  the  weight  of  the  train  in  pounds. 
g  =  the   acceleration   due   to   gravity   =^   32.16  ft.   per 

second  per  second. 
V  =  the  velocity  in  feet  per  second. 
t   ^=  the  time  in  seconds. 
s    =  the  distance  in  feet. 

But,  since  the  unbalanced  tractive  effort  at  the  start  is  much 
larger  than  assumed,  the  speed  increases  very  rapidly  at  first 
and  very  slowly  when  the  balancing  speed  is  approached,  with 
the  result  that  the  average  speed  is  much  greater  than  it  would 
be  under  the  conditions  substituted  for  the  real  ones.  Conse- 
quently, the  distance  traveled  will  not  be  even  approximately 
correct.  A  closer  approximation  can  be  made  by  successive  cal- 
culations for  short  intervals  of  time.  For  example,  if  intervals 
of  five  seconds  are  chosen,  the  velocity  and  distance  during  the 
first  interval   from   the  start  are  calculated   from  equations    (3) 


and  (4)  respectively.  Then  the  unbalanced  tractive  effort  at  the 
velocity  just  found,  is  used  for  /  in  equation  (3)  to  find  a  new 
velocity  to  be  added  to  that  acquired  in  the  first  interval.  The 
distance  traveled  in  the  second  interval  is 

f  9  i' 

s'   —   v'   t    +    

2  W 
in  which  v'  is  the  speed  at  the  beginning  of  the  interval,  in  feet 
per  second.  The  process  is  then  carried  out  for  a  third  inter- 
val, and  so  on.  There  are  various  modifications  of  these  meth- 
ods, some  so  erroneous  as  to  be  useless,  and  others  in  which  a 
degree  of  approximation  is  reached  through  a  method  too  labo- 
rious for  an  extensive  study,  but  the  preceding  are  believed  tcr 
be  typical, 

A  simple  and  novel  method  has  recently  been  devised  for  this 
kind  of  work,  which  the  writer  hopes  will  be  of  interest.     While 
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some  will  brand  it  as  "theoretical,"  and  would  prefer  to  build 
the  motive  power  and  the  road  first  and  to  tell  afterward  what 
time  can  be  made,  the  business  man  wants  to  know  what  the 
results  will  be  before  expenditure  is  made.  When,  therefore, 
orders  are  received  that  such  an  estimate  is  to  be  submitted, 
tnere  is  a  very  practical  phase  to  any  method  that  enables  it  to 
be  made  with  a  good  degree  of  accuracy  and  at  a  reasonable 
cost.  While  the  data  should  be  determined  with  the  utmost 
care,  the  actual  work  is  little  else  than  planimetry  and  plotting. 
First  the  tractive  effort  and  the  train  resistance  are  plotted  as- 
shown  in  Fig.  I.  Much  has  been  printed  in  the  technical  papers,, 
in  books,  and  in  the  proceedings  of  the  engineering  societies  on' 
tractive  effort  and  train  resistance,  and  the  engineer  should' 
satisfy  himself  through  such  sources  and  his  own  experience 
as  to  the  correctness  of  these  curves,  for  the  reliability  of  the 
whole   work  depends  upon  them.     It  may  be  necessary  to  plot 
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resistances  for  other  grades  as  well  as  those  shown.  The  curve 
of  accelerating  force,  or  unbalanced  tractive  effort,  is,  of  course, 
plotted  by  taking  differences  between  the  total  tractive  etfort 
and  the  resistance ;  for  example,  at  50  miles  per  hour  the  trac- 
tive effort  is  10,600  lbs.,  the  resistance  on  the  0.2  per  cent,  grade 
is  8,900  lbs.,  and  the  unbalanced  tractive  effort  is  1.700  lbs.     For 


Balancing  Speed,  0.2;{  Opposing  Grade.' 

Balancing  Speed,  Level  Tracks 
Balancing  Speed.  0.2.'^  Favoring  Grade. 

FIG.    2. 


any  grade  the  tractive  effort  and  resistance  curves  cross  at  the 
balancing  speed,  and  the  curve  of  unbalanced  tractive  effort 
crosses  the  zero  line  at  the  same  speed. 

I  IV 

In  Fig.  2  are  plotted  values  of  —  or  (see  equation   i), 

a  g  f 

the  value  of  /  being  taken  from  Fig.  i  for  each  speed  plotted. 
Since  the  accelerating  force  is  not  absorbed  in  the  linear  accel- 
eration alone,  but  must  alter  the  angular  velocity  of  the  wheels 
and  axles,  an  allowance  for  this  e.\tra  effort  must  be  made.   This 


can  be  done  by  adding  to  the  weight  of  the  train  the  values  of 
U  I 

for    all    the    rotating   parts,    which    may    be    expressed    as 

r' 

^    9  1 

2  ,  /  being  the  moment  of  inertia  and  r  the  radius  of  the 

r' 

w  (f 

tread  of  the  wheel.     /  is,  of  course,  equal  to     2 ,  where  w 

9 
is  the  weight  of  an  elementary  particle  of  the  wheel  and  q  \is 
distance  from  the  center.     The  allowance  for  the  rotating  parts 
may  be  expected  to  lie  between  2  per  cent,  and  8  per  cent,  of  the 
total  weight. 

Under  favorable  circumstances  a  train  may  reach  a  given 
grade  at  a  speed  higher  than  the  balancing  speed.  It  will  then 
be  retarded,  and  the  acceleration  as  well  as  its  reciprocal  will 
have  negative  values.  The  curves  at  the  right-hand  side  of 
Fig.  2  should  strictly,  therefore,  be  inverted  and  placed  below 
the  zero  line,  so  that  the  complete  curve  for  any  grade  passes 
from  the  positive  to  the  negative  values  through  the  infinite 
value  at  the  balancing  speed.  The  curves  are  all  plotted  above 
the  zero  line,  however,  on  account  of  the  convenience  of  the 
small  diagram. 

Now  let  dv  represent  the  small  increase  in  velocity  from  E 
to  B  (Fig.  2),  and  let  dA  represent  the  area  of  the  small  strip 
B  C  D  E. 

w 

dA   =  di'   (nearly). 

f9 
f  9 

But   (equation  2)   n  =  and  a,  being  the  rate  of  change 

w 

dv 
of   speed   with   reference   to   the   time,   is   equal   to  — ,   in   which 

dt 
dt   is   the   short   interval   of   time   in   which   the    speed   increases 

I 
from   £   to   B.     Tlien   dA    =   —   dv   ^   dt.      That   is,   the   area 

a 
B  C  D  E  is  equal  to  the  time  required  for  the  velocity  to  in- 
crease from  £  to  B,  and  the  whole  area  B  C  G  F  must  equal 
the  time  required  to  reach  the  speed  indicated  at  B  from  the 
start.  This  principle  is  applied  in  plotting  the  velocity-time 
curves  of  Fig.  3.  For  example,  the  time  to  plot  horizontally  at 
the  height  of  the  speed  of  30  feet  per  second  is  equal  to  the 
area  under  the  acceleration-reciprocal  curve  of  Fig.  2  between 
the  zero  and  30  ordinates  and  that  for  the  speed  of  50  feet  per 
second  is  similarly  obtained  from  the  area  between  the  zero 
and  5.0  ordinates.  The  planimeter  should,  of  course,  be  ad- 
justed to  the  scales  and  units  of  measurement  adopted,  or  the 
results  should  be  multiplied  by  the  proper  factor.  For  the  re- 
tarded velocity,  in  this  case  plotted  from  that  of  100  feet  per 
second,  areas  are  measured  to  the  left  from  the  100  feet  per 
second  ordinate.  The  problem  of  the  momentum  grade  is  an 
extreme  case  of  retarded  velocity.  These  speed  curves  should 
approach  indefinitely  the  balancing  speed  indicated  in  Fig.   I. 

Since  the  distance  traveled  in  a  short  interval,  dt,  is  equal  to 
vdt,  it  follows  that  the  total  distance  traveled  in  a  given  time 
is  equal  to  the  area  under  the  velocity-time  curve  of  Fig.  3.  By 
measuring  these  areas,  therefore,  distances  are  found  at  which 
both  the  time  and  the  speed  can  be  plotted  as  in  Fig.  4.  The 
speed-distance  curves  should  approach  the  balancing  speed  in- 
definitely, and  the  time-distance  curves  should  approach  indefi- 
nitely the  condition  of  being  straight  lines  parallel  to  the  in- 
clined straight  lines  representing  the  time-distance  relation  if 
the  train  had  been  traveling  all  the  time  at  its  balancing  speed. 
Tlie  vertical  distance  between  these  lines  represents  the  time  lost 
in  accelerating.  For  example,  if  the  train  passes  a  given  point 
on  a  0.2  per  cent,  grade  at  its  balancing  speed,  about  54  miles 
per  hour,  it  will  reach  a  point  seven  miles  beyond  in  7.8  min- 
utes.     But   if   it   is   started    from   a   stand-still   it   would   require 
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Velocity-Time  Curves. 
FIG.  3. 
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Subscript  "l"'  and  doited  lines  indicate  0.2  per  cent,  favoring  grades. 

Subscript   "2"  and  full  lines  indicate  level  track. 

Subscript  "3"  and  broken  lines  indicate  0.2  per  cent,  opposing  grade. 

Curves  A  show  speeds  from  start. 

Lines  B  show  balancing  speeds. 

Curves  C  show  speeds  from  100  ft.  per  sec,  or  68  miles  per  hour. 


Curves  D  show  distances  from  start. 
Lines  E  show  distances  at  balancing  speed. 

Curves  F  show  distances  from  a  speed  of  100  ft.  per  second  or  03  miles 
per  hour. 

Curves  G  show   speeds  with  brake  applied. 
Curves  H  show  distances  with  brake  applied. 


FIG.    4- 
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about  9.6  minutes  to  travel  those  seven  miles,  and  1.8  minute 
would   have   been   lost. 

The  speed  and  distance  curves  for  the  brake  can  be  found  in 
the  same  way.  but  the  deceleration  for  the  brake  is  so  much 
rearer  constant,  and  the  time  when  the  brake  is  applied  is  so 
short,  that  the  formulas  (3")  and  (4)  can  be  used  without  seri- 
ous error. 

The  final  result  is  to  be  exhibited  in  such  a  diagram  as  Fig.  5, 


in  which  the  same  scales  for  time,  speed  and  distance  are  adopt- 
ed as  in  Fig.  4.  The  grades  are  compensated,  and  the  profile 
laid  oiT  on  tracing  cloth.  It  is  assumed  thai  the  speed  during 
the  latter  half  of  the  third  mile  is  to  be  limited  to  15  miles 
per  hour  on  account  of  operating  conditions.  The  track  starts 
with  a  0.16  per  cent,  grade.  The  tracing  cloth  being  placed  on 
Fig.  4  so  that  H  and  K  coincide,  the  time  curve  H  I  and  the 
speed   curve   H  J   are   drawn,   interpolating  between   the   curves 
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for  level  track  and  for  0.2  per  cent,  in  Fig.  4.  The  cloth  is  then 
moved  horizontally  until  /  falls  on  the  speed  curve  for  level 
track,  and  J  L  is  traced.  Then  the  cloth  is  moved  vertically 
until  I  falls  on  the  distance  curve  for  level  track,  and  /  M  is 
drawn.  A'  O  is  drawn  at  15  miles  per  hour,  and  A^  is  placed  so 
that  it  falls  on  the  brake  curve.  L  N  is  then  drawn  to  meet 
the  previously  draw-n  speed  curve,  and  the  cloth  moved  ver- 
tically   until    M    falls    on    the    distance    curve    for    the    brake. 


when  M  P  is  drawn.  The  remainder  is  traced  in  a  similar  way. 
Although  the  explanation  of  the  method  is  somewhat  tedious, 
the  actual  work  is  much  simpler  than  accurate  calculations.  The 
use  of  curves  makes  it  unnecessary  to  plot  so  many  points  as 
would  have  to  be  calculated,  and  the  relations  of  the  curves 
are  so  apparent  that  an  error  would  be  quickly  discovered. 
Moreover,  the  diagram  of  Fig.  4  having  once  been  made,  can 
he  applied  to  any  number  of  miles  of  the  final  Fig.  5  diagram. 


Superheater  Locomotives  2-8-2  Type 


GREAT    NORTHERN    R.^ILWAY. 


TWENTY    LOCOMOTIVES    RECENTLY    DELIVERED    BY     THE    BALDWIN    LOCOMOTIVE    WORKS,    WHICH    HAVE 
BEEN  PUT  IN  SERVICE  ON  THE  GREAT  NORTHERN  RAILWAY,    ARE    AMONG    THE    MOST    POWERFUL 
OF  THE   SIMPLE   LOCOMOTIVES   ON   OUR  RECORD,    BEING  PRACTICALLY   EQUIV.\LENT 
TO  THE  MALLETS  WHICH  THAT   COMPANY  HAS  IN  ROAD  SERVICE. 


As  our  readers  are  well  aware,  the  past  year  has  shown  a 
great  revival  of  interest  and  a  very  general  development  of  the 
2-8-2  or  Mikado  type  locomotives  for  freight  service.  This  de- 
sign has  been  continually  enlarged  and  improved,  greatly  sur- 
passing anything  which  was  considered  possible  when  it  was 
practically  abandoned  four  or  five  years  ago  until  it  now  occu- 
pies a  position  which,  until  a  comparatively  recent  period,  it 
was  believed   could   be   covered  only  by   the    Mallet   type.     The 


June,  igoy,  issue  of  this  journal.  They  were  not  fitted  with 
superheaters,  although  a  later  order  of  the  2-6-8-0  type,  con- 
siderably larger  in  size,  were  equipped  with  Emerson  superheat- 
ers and  also  feed  water  heaters. 

In  accordance  with  the  Great  Northern  Railway  Company's 
practice,  the  boiler  is  of  the  Belpaire  type  and  has  both  the 
crown  sheet  and  outside  roof  sheets  slightly  arched.  The  water 
spaces  at  the  mud  ring  are  5  in.  in  width,  increasing  to  6}4  in. 


VtRY   POWEKFUI.   LOCOMOTIVE  EQUIPPEI)  WITH   EMERSON   SUPERHE.'iTER. 


reason  for  this  renewed  lease  of  life  will  be  found  principally 
in  the  success  of  the  high  degree  superheater  which  has  so  great- 
ly increased  boiler  capacity  as  to  permit  a  boiler  of  suf- 
ficient capacity  per  unit  of  weight  to  be  mounted  on  four 
coupled  drivers  without  exceeding  a  safe  axle  load,  and  en- 
able the  locomotive  to  deliver  a  very  high  ratio  of  its  maximum 
tractive  effort  at  moderately  high  speeds.  In  the  September 
issue,  on  page  346,  will  be  found  a  discussion  of  the  compara- 
tive merits  of  the  consolidation  and  the  Mikado  type  locomo- 
tive, wherein  it  is  pointed  out  that  while  the  maximum  theo- 
retical tractive  effort  of  the  Mikado  could  be  attained  by  the 
consolidated  type,  it  is  the  sustained  high  tractive  effort  at  high 
speed,  which  means  boiler  capacity,  that  is  assured  by  the  former. 
On  the  locomotives  illustrated  herewith,  a  boiler  82  in.  in 
diameter  at  the  front  ring  and  89  in.  maximum  diameter,  hav- 
ing 21  ft.  flues,  and  a  grate  area  of  78.2  sq.  ft.,  has  been  ap- 
plied. It  is  fitted  with  an  Emerson  high  degree  superheater 
having  1,060  sq.  ft.  of  heating  surface  and  the  pressure  has  been 
reduced  to  170  lbs.  This  boiler  is  of  practically  equivalent  size, 
but  is  of  greater  capacity  than  the  one  applied  to  the  2-6-6-2  type 
locomotives,  of  which  there  are  45  in  service  on  this  road.  These 
locomotives  were   illustrated  and  described  on  page   213  of   the 


at  the  sides  and  8J4  '"•  in  the  back  water  leg.  In  one  of  the 
illustrations  will  be  seen  the  arrangement  and  location  of  the 
SK  in-  tubes  enclosing  the  superheater  elements,  there  being 
thirty  of  them.  It  will  be  remembered  that  the  Emerson  super- 
heater employs  headers  somewhat  similar  in  shape  and  location 
to  the  ordinary  steam  pipes.  An  improvement  has  been  made  in 
this  application,  in  that  the  saturated  and  superheated  steam 
chambers  are  in  separate  castings,  which  are  bolted  together, 
leaving  an  air  space  between.  The  bolt  holes  are  sufficiently 
large  to  permit  of  movement  due  to  the  different  ratios  of  ex- 
pansion of  the  two  sections.  These  headers  connect  to  the  steam 
passages  in  the  saddle  in  the  usual  manner,  but  a  sK.  in.  pipe 
connects  the  two  passages  below  the  header  connection,  thus 
permitting  the  equalization  of  pressure  and  allowing  each  cylin- 
der to  draw  on  both  superheater  sections  for  its  supply.  The 
cyhnders  are  28  in.  x  32  in.,  the  walls  being  made  thick  enough 
to  permit  boring  to  29  in.  in  diameter  if  desired.  These  cylin- 
ders are  somewhat  larger  than  the  ones  applied  to  the  Illinois 
Central  Mikado  type,  illustrated  in  the  September  issue,  but  in 
other  respects  the  two  designs  are  very  similar.  The  Illinois 
Centra!  engine  having  the  Schmidt  superheater  of  practically 
the  same  size  is  the  Emerson  applied  here. 

A  novelty  is   found  in  this  design  in  connection  with  the  ash 


NOVEMUF.R.    1911. 


AMERICAN     ENGINEER    AND    RATEROAD     TOURNAL 


425 


(< 40^-      '1'^  »!»  g^^ if"--^f 60 
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pan,  which  has  six  hoppers,  all  arranged  to  discharge  outside  the 
rail.  The  lower  section  of  each  of  the  hoppers  is  formed  of  cast 
iron  plates  and  provided  with  a  hinged  door,  the  two  forward 
ones  being  operated  together  from  one  gear,  all  operation  being 
by  hand.  Details  of  this  construction  are  clearly  shown  in  the 
illustration.  While  this  ash  pan  probably  does  not  have  any 
greater  capacity  than  one  discharging  between  the  rails,  it  very 
completely  fulfils  the  requirements  of  the  ash  pan  law,  as  under 


no  conceivable  circumstances  would  a  man  have  to  get  under- 
neath the  engine  in  cleaning  it.  It  will  be  noted,  however,  that 
cinder  pits  having  one  rail  on  the  outer  w'all  of  the  pit  would 
not  be  suitable   for  use  with  this  pan. 

In  other  particulars  there  is  little  of  novelty  in  connection 
with  the  details  of  the  design.  It  will  be  noted  that  the  front 
frames  are  integral  with  the  main  frames,  the  slab  being  5  in. 


in  widih  and   11   in.  deep. 


DETAIL    OF    EMERSON    SUPERHEATER    HEADER. 


The  driving  boxes  are  of  cast  steel 
faced  with  babbitt,  the  wheels  have 
no  hub  liners.  The  side  rods  are 
rectangular  in  section  and  castle 
nuts  are  used  throughout  all  the  mo- 
tion work.  It  will  be  noted  that  the 
throttle  rigging  is  outside  of  the 
boiler,  the  lever  being  in  a  vertical 
position  on  the  back  head  and  con- 
necting to  an  arm  on  the  horizontal 
shaft  projecting  out  through  a  stuff- 
ing box  in  the  side  of  the  dome. 

The  tender  is  designed  in  accord- 
ance with  the  Great  Northern  stand- 
ards and  has  equalized  pedestal 
trucks  and  12  in.  steel  channel  frame 
placed  unu>ually  low.  This  lower 
center  of  gravity  has  been  obtained 
principally  by  a  special  design  cast 
steel  truck  bolster.  In  the  coal  space, 
a  coal  pusher  arrangement  has  been 
provided,  the  general  features  of 
which  are  shown  in  one  of  the  illus- 
trations. This  consists  of  a  hopper 
of  a  shape  and  size  to  closely  fit  the 
space  in  the  tender  from  the  bottom 
of  the  slope  sheet  backward,  being 
hinged  at  the  forward  bottom  end, 
but   not   otherwise   connected   to   the 
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tender.  Near  the  back  end  of  this  hopper  and  on  the  center 
line  there  is  a  cast  iron  cylinder,  extending  vertically  through 
the  water  space,  in  which  there  is  a  trunk  piston  with  a  con- 
necting rod  secured  underneath  the  coal  hopper.  A  1 54  in-  steam 
pipe  connects  to  the  bottom  of  this  cylinder,  and  when  steam  is 
admitted,  the  whole  hopper  is  lifted,  swinging  around  the  hinges 
at  the  forward  end,  and  the  coal  slides  forward,  the  amount  of 
the  lift,  of  course,  depending  upon  the  length  of  time  the  steam 
pressure  is  supplied.     In  this  manner,  all  the  coal  in  the  space  is 


RATIOS. 

Weight   on   drivers  H-   tractive   effort '•  •  •  -^-^l 

Total  weight  -H  tractive  eiTort ;;„„„ 

Tractive  effort  X  diam.  drivers  -H  heating  surface    Ii  nn 

Total  heating  surface*   H-  grate  area ,;'2n 

Weight  on  drivers  -^  total   heating  surface* it  .n 

Total  weight  -=-  total  heating  surface* ti'tn 

Volume    both    cylinders,    cu.    ft kUnn 

Total  heating  surface*   -4-  vol.   cylinders I'ii 

Grate   area  -h  vol.    cylinders *>•** 

CYLINDERS. 

Kind „V  •  •  o?"?  ^ 

Diameter    and    stroke '''  '^  **''  '"■ 


SIX-HOPPER    ASH    PAN    OF    NEW    DESIGN. 


brought  to  a  convenient  location   for  the  fireman   >vithout  extra 
labor  on  his  part. 

The  general  dimensions,  weights  and  ratios  of  these  locomo- 
tives are  given  in  the  following  table : 

GENERAL    DATA. 

GauEe  *   *'■   ^''''    '"■ 

Fuel  '^"-     ^°^' 

TraciiVe  'effort     ^^S^'^^- 

Weight  in    working  order,   estimated „„I'„Sa    k 

Weight   on    drivers,    estimated. ^07'nnn    h!' 

Weight  on  leading  truck,   estimated TA'nnn    S  ' 

Weight  on  trailing  truck,  estimated ;19'„„„    k  • 

Weight   of   engine    and   tender    in    working    order «S.UUU  ids. 

Wheel  base,  driving  10  *'■   9  '"■ 

Wheel  base,  total ii'  >;    9  in 

Wheel  base,  engme   and  tender o»  "'•   '  '"• 


VALVES. 

Kind      P'/*.°" 

Diameter     c  ■"' 

Greatest    travel     ;;?!"' 

Outside  lap  1 JS   in. 

Inside  clearance    • V  i  o  '"" 

Lead    ^l*  '"• 

WHEELS 

Driving,  diameter  over  tires -63  >n. 

Driving,    thickness    of   tires •  ■  •  •<>/2   in. 

Driving  journals,  main,  diameter  and  length 11  x   li   in. 

Driving  journals,   others,   diameter  and  length 10  x  12  in. 

Engine    truck   wheels,    diameter k'"i9'"' 

Engine  truck,  journals o  '^  ]^  !"■ 

Trailing   truck    wheels,    diameter k       (i  ' 

Trailing    truck,    journals °  ^  14  in. 

BOILER.  „ 

Style    f^^^l 

Working    pressure     ^  '"  '°^- 

•  Equivalent  heating  surface  =  6,310  sq.  ft. 
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Outside  diameter  of  first  ring 82  in. 

Firebox,    length    and    width 117  x  96  in. 

Firebox    plate,    thickness H    x    ^    in. 

Firebox,    water    space 5  in. 

Tubes,  number  and  outside  diameter 30 — Syi  in.;  326 — 2  in. 

Tubes,  length   21  ft. 

Heating   surface,    tubes 4,471  sq.  ft. 

Heating    surface,    firebox 249  sq.  ft. 

Heating    surface,    total 4,720  sq.  ft. 


SECTION    OF    BOILER    SHOWING    .\RR-\XGE.MENT    OF    SUPERHEATER 

TUBES. 


Superheater    heating    surface    1,060    sq.    ft. 

Grate    area    78.2  sq.  ft. 

Center    of    boiler    above    rail 117    in. 

TENDER. 

Tank Fitted    with    coal    pusher 

Frame     Steel 

Wheels,    diameter 36  in. 

Journals,    diameter    and    length 51^   x  10  in. 

Water    capacity     8,000  gals. 

Coal   capacity    13  tons 


ELECTRIC  LOCOMOTIVES  FOR  PANAMA  CANAL 


These  unique  engines  for  which  it  is  understood  bids  have 
been  asked  for  will  in  many  respects  become  the  greatest  novelty 
on  the  waterway.  Four  of  them  will  be  required  to  tow  a 
vessel  of  moderate  size,  two  ahead  (one  on  either  wall)  and  two 
trailing  behind  to  keep  the  vessel  in  the  middle  of  the  lock 
and  bring  it  to  a  stop  when  entirely  v.ithin  the  lock  chamber. 
Each  locomotive  will  consist  of  a  body  and  two  trucks,  the  body 
containing  a  motor-driven  windlass  for  hauling  in  or  paying  out 
the  tow  line  under  load  and  a  high-speed  motor-driven  attach- 
ment for  coiling  the  line  when  it  is  out  of  service.  The  wind- 
lass drum  will  be  fitted  with  a  friction  device  to  prevent  the 
load  on  the  tow  line  exceeding  25,000  lbs.  This  body  will  be 
supported  by  a  partly  flexible  connection  at  each  end  on  a  truck. 
The  two  trucks  will  be  identical,  each  containing  traction  mo- 
tors and  control  apparatus. 

When  towing  or  taking  the  inclines  between  the  locks,  which 
are  quite  steep,  the  locomotive  will  operate  as  a  rack-rail  tractor, 
being  propelled  by  the  traction  motors  driving  the  rack  pinions 


through  gearing.  These  rack  pinions  will  be  of  the  quill-con- 
struction type  and  mounted  on  the  back  axle  of  the  truck,  al- 
lowing the  truck  wheels  to  run  free.  The  towing  speed  will 
be  2  miles  per  hour.  In  returning,  except  on  the  inclines  be- 
tween the  lock  levels,  the  locomotive  will  travel  under  friction 
tractive  effort  at  about  5  miles  an  hour,  this  change  of  speed 
being  provided  for  by  throwing  in  jaw  clutches  connecting  the 
wheels  of  the  trucks  with  the  traction  motors.  The  motors 
are  required  to  have  brakes  able  to  stop  them  in  15  revolutions 
when  running  at  full  speed.  The  trucks  will  travel  on  a  5- ft. 
gauge  track ;  the  inclines  between  lock  levels  have  a  grade  of 
I  on  2,  with  vertical  curves  of  100  ft.  radius,  and  the  horizontal 
curves  are  of  200  ft.  radius. 

The  motors  for  traction  purposes  are  required  to  have  a  full- 
speed  torque  of  840  lbs.  at  i-ft.  radius  and  a  full-load  speed  of 
not  less  than  470  r.p.m.,  and  must  be  capable  of  developing  at 
least  75  per  cent,  greater  torque  for  a  period  of  i  minute.  The 
motor  for  the  windlass  must  have  a  full-speed  torque  of  120  lbs. 
at  i-ft.  radius  and  a  full-speed  load  of  660  r.p.m.,  and  be  capable 
of  exerting  50  per  cent,  greater  torque  for  i  minute.  The 
motor  for  coiling  the  cable  is  much  smaller.  All  of  them  are 
to  be  three-phase,  25-cycle,  induction  motors  of  the  rail- 
way or  mill  type.  Current  will  be  taken  from  a  conduit  con- 
taining two  conductors,  the  third  phase  being  carried  by  the 
two  track  rails. 


The  A.memcan  Railway  Association. — The  fall  session  will 
be  held  at  the  Blackstone  Hotel,  Chicago,  111.,  on  Wednesday, 
November  15,  at  11  a.  .m.  Reports  will  be  presented  by  the  fol- 
lowing committees :  Executive  Committee ;  Committee  on  Trans- 
portation ;  Committee  on  Maintenance ;  Committee  on  Relations 
between  Railroads ;  Committee  on  the  Safe  Transportation  of 
Explosives  and  Other  Dangerous  Articles ;  Committee  on  Elec- 
trical Working,  and  Committee  on  Nominations.  Three  mem- 
bers of  the  Committee  on  the  Safe  Transportation  of  Explo- 
sives and  Other  Dangerous  Articles,  two  members  of  the  Com- 


l!»'Pipe'  Eeliel  Valve - 

CO.\L  PUSHER  ON    TENDER   OF    MIKADOS — G.    N.    RY 

mittee   on   Electrical   Working  and   two   members   of  the   Com- 
mittee on  Nominations  are  to  be  elected  at  this  meeting. 


In  Order  that  the  Entire  Baltimore  and  Ohio  system  may 
benefit  by  the  tests  and  experiments  made  on  fuel  coal  a  fuel 
bureau  has  been  organized  in  the  office  of  the  general  manager 
to  conduct  experiments  based  on  the  performance  of  all  classes 
of  locomotives  in  both  passenger  and  freight  service. 
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SOME  NEW  JIGS  AND  METHODS 


CHICAGO   &   NORTHWESTERN    RY. 


Supplementing  tlie  shop  devices  used  on  the  above  road,  which 
were  described  and  illustrated  in  the  preceding  issue  of  this 
journal,  those  commented  on  below  may  be  found  of  interest. 
It  will  be  noted  that  they  are  of  simple  design,  quite  inexpen- 


the  tapered  key  No.  2.  A  steel  forging  No.  3  rests  on  the  top 
side  of  the  bottom  gib,  and  is  so  blocked  up  that  the  round  boss 
on  the  end  comes  central  with  the  piston  rod  in  the  crosshead. 
To  disconnect  the  latter  parts  the  forging  should  first  be 
placed  as  above  indicated;  the  special  wrist  pin  No.  i  applied 
and  afterwards  the  key,  when  lightly  tapped,  will  readily  back 
out  the  rod  without  damage  to  it  or  the  crosshead.  In  this 
connection  it  may  be  added  that  any  device  which  will  prevent 


PISTON    ROD    REMOVEF. 


sive  and  their  construction   indicates  thorough  efficiency   for  the 
various  purposes   intended. 

Great  ingenuity  is  being  displayed  at  the  present  time  through- 
out the  country  generally  in  devices  for  the  removal  of  piston 
rods    from    crossheads,    and    accordingly    the    one    herein    illus- 


burring  or  scarring  these  parts  is  worthy  of  a  trial  as  they  are 
accorded  some  rather  rough  handling  on  not  a  few  roads  where 
the   piston  pulling  facilities  are   inadequate. 

The  jigs  and  tools  for  making  flue  expanders  were  designed 
by  machinist  Jensen,  of  the  Clinton,  Iowa,  shop  and  are  said  to 


x"'.; 


3rd  Operation, 

Place  on  Mandrel  and 

Turn  to  Shape. 


Tool  Steel 


"m 

^ 

*- 

-I'^H 

1st  Operation, 
Drill  and  Ream  Face  Ends. ,  »    ,  »  ,, 
11/'     1^"  V  Vb  ^  4  '^^y 

IVixH  Key  !4^K-2-H   ^s-9Thd. 


,f^\    Section  at  A-B 


2nd  Operation. 
Slitting  in  Milling  Machine.       I 


JIGS    FOR    MAKING    FLUE    I'.XP.'^XDERS. 


trated  will  repay  examination  as  it  is  particularly  applicable  to 
alligator  crossheads  which  are  the  prevailing  type  at  present. 
The  construction  embodies  an  old  wrist  pin,  planed  on  one  side 
as  shown  in  No.   i,  and  having  a  lengthwise  key  way  to  receive 


do  very  cheap  and  accurate  work.  The  first  operation  is  to 
drill  and  taper  ream  a  piece  of  annealed  tool  steel  of  the  re- 
quired diameter  and  length.  This  reamer  as  shown  is  to  ream 
the  tapered  hole.     This  piece  of  steel  is  slightly  rounded  on  both 
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ends  which  fits  the  concave  washers  on  the  mandrels  to  hold 
the  pieces  together  while  being  slit  in  the  machine,  as  shown  in 
the  second  operation.  After  the  piece  of  steel  is  slit  in  eight 
equal  pieces  they  are  placed  on  the  mandrel,  as  the  third  opera- 
tion indicates,  and  turned  up  to  a  gauge  which  duplicates  the 
section.      The    drawing    is   quite   complete    in    detail    and    should 


LOCOMOTIVE  FUEL  OIL  STATISTICS 


No  serious  attempts  were  made  in  the  United  States  toward 
using  petroleum  as  a  locomotive  fuel  until  the  Spindle  Top  field 
came  in.  when   the  Texas  roads  immediately  took  up  the  work 


OU 


No.  10  Spring  Wire 


Ss  Thumb  Screw 


« 5H— Wh<!ii-i:)peu--H 


=:* 


-^•: 


/Tool  Steel 


uI^^V^— 1^   Hardened 
Steel  Cone 

VV' Dowel  Pin 


P m 


-l)»-rf- 


BELL    YOKE    REAMER. 


give  full   information  to  those  desiring  to  make   flue  expanciers  nf  adapling  locomotives  to  burn  crude  oil;  the  development   of 

this  way,  without  further  explanation.  the  California  fields  bringing  the  railroads  of  the  Pacific  Coast 

As  practically  all  locomotive  bells  are  now  rung  bv  air,  and  states  into  line  as  oil  burners.     The  consumption  of  fuel  oil  by 

are   in  many   instances  constantly  in  use   over  the   division,  the  the  railroads  of   the  United   States   with   the  mileage  figures  as 

wear  to  bell  yoke  pins  and   frame  bearings  is  excessive.     When       *'^'   "^^^-  ,         ,      ,  ■,.     ,  ,,.,  t  .  , 

.,,,„,  .         ,  .      .,  ,      ,  Length  of  Total   Mileagi  Total 

renewals  are  required  the  bell   frame  in  the  majority  of  shops  .Mileage  under       n-.ade  by  Oil  Barrels 

must  be  removed  from  the  boiler  to  a  drill  press  or  lathe  to  line      ^^.^  F"^  O'l  ^".™"^h''.™  i^iir.hj 

up   the   pin   holes.     It   was    found   on   the    Chicago   and   North      wm'.'.:'.'. 13.573  I^i!I*•"^  JM^o'ft?^ 

'       "^  ,  •       ■       1        1-     19US  15, 474        64.2i9.509         16,889,070 

Western  that  this  procedure  was  expensive  and  not  always  satis-      ^Q^,g 17. 678  72.9i8,ii8  19,939,394 

factory,    so    one    of    its    ingenious    mechanics    has    designed    the      '^lo.. '23.000,000 

hand    tools   herewith    illustrated   which   permit   the    work   to   be  •Estimated.                                                                    . 

,                  .             ■        .          r           •  ,   .  „  The   mileage   figures   for    1006   arc    not    obtainable,    and   those 

done  on  the  engine  in  a   few  minutes.  ' '"^   mi..v^us<.    ..5       =■             ^ 

,    ,  for   igio  are  not  vet  completed,  the  consumption  for  1910  being 

The  arbor  is  made  of  tool  steel  and  is  turned  down  on  one  ^^^.^^,^^^^^  ^^^  ,^^^^1^  ^,,a;,,,,i  on  the  increased  consumption  by 

end  to  receive  the  shell   reamers  which  vary  m   size  by  thirty-  ^^^   ^^.^^^^^^   ^^^   California   oil    which,    for    .910   was    12,775,000 

seconds  of  an  inch.     The  other  end  of  the  mandrel  is  squared  to  ,    „^,^  .,  ,„  ,„_.  „..  j  ,•     ,„^^     f^„,  „f 

,    ,,  -,-,      ,  1  barrels,  or  3,000,000  barrels  more  than  was  used  in  1909.     (Jut  ot 

fit  the  crank  or  wrench  to  turn  the  shell  reamer.      Ihe  tapered  ,        ^o  ,         1       r       »     1  „j     .j  ■„  (-oi;(„,„:„  :„  ,^,«    ^ 

,^1  77,607, s68  barrels  of  petroleum  produced  in  Cahfornia  in  1910,  a 

cone  !S  shown  in  position  on  the  arbor,  and  held  there  by  a  coil  ,    '  ^        ,  j  f„     t  „i       ,-„„,„o    „.i  „, 

^.  ^  ,,.,,,,_  total  of  50,720.000  barrels  were  used  for  fuel  purposes,  oil  prac- 

sprintr.     This   arrangement   ensures   that   this   end   of   the   arbor  .,,,.,.  ,  •,     „,    „t„„„„i,;„  „„,t  ~ fo„..„-;„™ 

^.,,  ,        ,        ,■  ,•,,,„  ,  ticallv  displacing  coal  as  a  railroad,  steamship  and  manufacturing 

will  be  central  and  in  line  while  the  shell  reamer  is  at  work  on  .     ,  -       ,      ^     .-     _ 

,,_,..  .       ,  J    r         -..I.  tuel  on  the  Pacific  Coast. 

the   opposite   hole.      Conditions   are    simply    reversed    for    either 

side  of  the  yoke.     This  device  is  thought  of  very  highly  in  the  ^_^^.^^^^^^^^ 

Clinton    shop   as   a   great   labor    saver,   and    one   which    insures 

round   holes  in   perfect  line  with  one  another.  H^^P  Steel  is  Now  Cut  with  Plain  Discs  of  mild  steel  that 

are  revolved  at  high  speed.  The  discs  are  of  boiler  plate  quality 
steel  and  about  54  '"■  thick.  They  are  revolved  at  about  a  speed 
of  20,000  ft.  a  minute.  It  is  said  that  one  of  the  discs  will  cut 
through  a  heavy  channel  section  of  hard  steel,  12  in.  by  6}i  in., 
in  15  seconds.  The  disc  remains  cool  while  cutting  because  of 
its  large  surface  area  and  small  point  of  contact.  The  metal 
cut  also  remains  cool  for  a  similar  reason,  although  at  the  point 
of  contact  with  the  disc  the  temperature  is  very  high.  The  ex- 
planation of  this  apparently  wonderful  feat  of  cutting  steel  with 
a  smooth  disc  is  that  all  the  frictional  energy  of  the  disc  is  con- 
centrated on  an  extremely  small  area  of  contact,  and  the  cut- 
ting is  accomplished  apparently  by  local   fusion. 


UNIVERSITY  OF  ILLINOIS  STUDENTS 


Registration  at  the  University  of  Illinois  began  on  September 

18,  and  the  work  of  the  new  year  formally  started  on  the  21st. 

The  total  enrollment  of   students  on  October   i    in  the  various 

departments  at  Champaign-Urbana  was  3,620.     Of  this  number, 

the  College  of  Engineering  is  credited  with   1,206,  distributed  as 

follows : 

Architecture  and   Architectural   Engineering 306 

Civil     Engineering     251 

Electrical    Engineering    290 

Mechanical     Engineering     275 

Mining     Engineering    21 

Municipal   and    Sanitary   Engineering 27 

Railway    Engineering     36 

Total     1,206 


Steel  Containing  Over  20  Per  Cent,  of  manganese  is  non- 
magnetic. A  non-magnetic  alloy  is  also  produced  by  alloying  17 
per  cent,  of  aluminum  with  iron. 


600  Ton  Reinforced  Concrete  Coaling  Station' 


BALTIMORE  AND  OHIO  RAILROAD. 


A  new  reinforced  concrete  coaling  station  having  a  storage 
capacity  of  600  tons  and  a  hoisting  capacity  of  not  less  than 
I2S  tons  per  hour,  has  been  designed  and  built  by  the  Roberts 
and  Schaefer  Company,  Chicago,  for  the  Baltimore  and  Ohio 
R.  R.  Co.,  at  Sir  Johns  Run,  W.  Va.  There  are  two  al/^  ton 
Holmen  balanced  hoisting  buckets  working  in  unison  and  trav- 
eling vertically  from  the  bottom  of  bucket  pit  to  the  top  of  the 
hoisting  tower  and  discharging  automatically  onto  the  chutes 
over  the  pocket.  The  pocket  is  arranged  to  deliver  coal  to  loco- 
motives on  four  tracks — two  under  and  one  on  each  side  of 
pocket.  The  general  layout  of  the  station  is  illustrated  on  ac- 
companying  illustrations. 

The  receiving  hopper  is  20  ft.  long  and  15  ft.  wide  and  built 
of  plain  concrete  with  well  rounded  valleys  and  corners,  the 
surface  being  finished  with  2  in.  cement.  The  track  stringers 
are  24  in.  Bethlehem  section  connected  with  15  in.  channel  sepa- 
rators and  the  rails  are  secured  to  the  girders  with  special  clips. 
In  front  of  the  receiving-  hopper  are  openings  arranged  with 
2  Barrett  self-operating  revolving  feeders  to  control  the  flow 
of  coal  and  measure  the  quantity  delivered  to  the  Holmen  buck- 
ets, thereby  preventing  waste  of  coal  in  the  bucket  pit.  The  base 
of  rails  of  receiving  track  is  3  ft.  6  in.  above  that  of  coaling 
tracks. 

Plain  concrete  mixed  in  proportion  of  i  :  3  :  5  is  also  used 
for  the  bucket  pit,  which  is  6  ft.  wide  and  as  long  as  the  receiv- 
ing hopper.  The  pit  and  the  hopper  are  waterproofed  on  all 
sides  up  to    12   in.   from  the   receiving  track. 

Under  the  pocket  the  main  coaling  tracks  are  13  ft.  apart 
while  the  outer  tracks  are  17  ft.  from  them  on  each  side,  in  the 
center  of  which  space  rise  the  2^  ft.  concrete  collision  walls. 
The  latter  are  S  ft.  high  above  the  coaling  tracks  and  go  down 
into  the  ground  3  ft.  Aside  from  the  top  and  bottom  there  is 
no  other   reinforcement   in   the  walls. 

On  the  collision  walls  are  erected  the  overhead  coal  pocket 
of  600  tons  capacity.  The  pocket  is  32  ft.  wide  across  the  tracks 
and  42  ft.  in  the  other  direction  and  reaches  a  height  of  47  ft. 
above  the  base  of  rails.  The  head  room  under  it  is  21  ft.  6  in. 
while  the  clearance  on  each  side  of  tracks  is  7  ft.  3  in.  There 
are  four  sets  of  undercut  gates  with  heavy  steel  counterbalanced 
hooded  aprons,  one  for  each  track,  so  arranged  by  counter  hop- 
pering  that  all  coal  in  the  pocket  will  be  available  with  a  mini- 
mum loss  of  space.  The  pocket  is  supported  by  seven  columns 
on  each  collision  wall,  the  five  inside  ones  being  16  in.  x  24  in. 
and  two  outside  ones  12  in.  x  24  in.  The  columns  are  reinforced 
with  iJ4  in.  rods,  stiffened  with  occasional  use  of  hoops  made 
of  ^4  in.  rods  and  designed  to  withstand  not  only  the  weight  of 
coal  and  concrete,  but  to  resist  40  lbs.  wind  pressure  on  the 
upper  structure.  The  floor  or  bottom  of  pocket  slopes  on  an 
angle  of  40  degrees  from  the  center  to  the  walls  over  the  col- 
umns and  is  built  in  one  continuous  slab  from  end  to  end,  which 
is  then  counter-hoppered  toward  the  openings.  The  slabs  are 
g  in.  thick,  including  i  in.  sidewalk  finish,  reinforced  with  5-^  in. 
rods,  the  end  of  which  are  bent  up  to  resist  negative  moment  at 
the  supports.  Additional  rods  are  also  provided  to  take  care 
of  shrinkage  and  temperature  strain.  Under  the  concrete  slabs 
and  between  each  two  opposite  columns  is  spanned  a  simple  tri- 
angular truss  with  a  hanger  in  the  center  and  apex  at  the  inter- 
section of  the  sloping  floors.  On  account  of  the  enormous  ten- 
sile stress  coming  onto  the  bottom  chord  of  the  truss,  the  method 
of  securing  the  ends  of  the  rods  to  the  columns  becomes  an  im- 
portant factor.  Also  the  fact  that  the  intersection  of  the  neutral 
axis  of  the  top  chord  with  the  center  line  of  the  bottom  chord 
is  about  2  ft.   away  from  the  center  of  the  column,  multiplied 


the  difficulties  in  reinforcing  the  ends  of  trusses.  Great  care 
was  exercised  in  erecting  the  trusses  to  have  the  rods  in  the 
bottom  chords  tightly  stretched  before  the  concrete  was  placed 
in  order  to  prevent  cracks  in  the  beams  and  possible  deforma- 
tion of  trusses.  The  top  chords  are  designed  for  both  direct 
compression  and  flexure,  the  section  being  assumed  as  T-beams, 
as  the  floor  slab  undoubtedly  comes  into  play  to  resist  the  com- 
bined stress  above  the  neutral  axis.  The  shear  is  taken  up  by 
bent  up  rods  and  closely  spaced  stirrups,  as  well  as  by  the  con- 
crete itself. 

The  walls  are  divided  into  panels  by  means  of  pilasters,  one 
over  each  column  and  at  the  center  of  walls  across  the  tracks. 


•Description    prepared  by  H.    S. 
Schaefer  Co. 


Shimizu,    designing  engineer,   Roljerts   & 


REINFORCED   COALING    STATION    SERVING    FOUR   TRACKS. 

The  former  walls  are  6  in.  thick  and  the  latter  10  in.,  both 
straight  for  their  entire  height,  but  the  amount  of  reinforcing 
varies  with  the  depth  of  walls.  Tlie  pilasters  are  in  turn  tied 
to  those  opposite  with  beams  across  the  inside  of  the  pocket. 
A  provision  is  also  made  here  to  take  care  of  the  negative 
moment,  temperature  and   shrinkage   strain. 

As  the  work  on  the  pocket  was  to  be  done  without  interfering 
with  the  traffic  on  the  main  tracks,  it  necessitated  construcing 
an  overhead  temporary  structure  to  support  the  trusses,  floors 
and  a  part  of  the  walls  and  the  forms.  In  order  to  accomplish 
this,  g  20-in.  I-beams  were  swung  across  the  tracks  just  below 
the  bottom  chords  of  trusses,  leaving  a  clearance  of  19  ft.  above 
the  rails. 

Concrete  mixed  in  proportion  of  i  :  2  14,  the  stones  small 
enough  to  pass  a  3.4  in.  ring,  was  used  in  the  construction  of  the 
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—  21^  Ton  Hoi  men 
Bucket  in  Dump- 
1      ing  Position. 


PRIZES  FOR  GOOD  TRACK 

Fifty-four  huiulred  dollars  af,  prizes  for 
maintaining  sections  of  track  in  the  best  con- 
dition (hiring  the  past  year  have  been  awarded 
by  the  Pennsylvania  Railroad  to  supervisors 
and  assistant  supervisors.  General  Manager 
Long,  with  a  party  of  about  200  operating  of- 
i<6cers  of  the  Pennsylvania  Railroad,  made  the 
annual  inspection,  and  the  prizes  were  award- 
ed upon  the  return  of  the  inspection  party  on 
October  4.  The  first  prize,  amounting  to  $800 
for  the  supervisor  and  $400  for  the  assistant, 
awarded  for  maintaining  the  best  section  of 
track  throughout  the  past  year,  was  presented 
to  C.  M.  Wisman,  supervisor,  and  William  F. 
Miller,  assistant  supervisor,  who  have  charge 
of  the  track  between  Tullytown*  Pa.,  and 
Deans,   N.  J. 

Among  the  methods  used  to  learn  the  exact 
condition  of  the  "line  and  surface"  of  the 
main  lines  was  to  place  glasses  of  water  on 
the  sills  of  windows  on  each  side  of  the  Spe- 
cial Inspection  car  at  the  end  of  a  running 
train.  Every  "spill"  of  water  occurring  on 
each  supervisor's  section  was  carefully  re- 
corded as  a  demerit.  There  was  also  a  ma- 
chine on  the  floor  of  the  car  which  recorded 
the  jolts  of  the  train  from  side  to  side  and 
up  and  down.  These  records  formed  the  basis 
on  which  the  committee  decided  the  prize 
awards. 


pocket,   while  the  concrete  for  the  collision  walls  is   i    :  3    :  5 
mixture  same  as  the  other  part  of  the  foundation. 

As  is  shown  in  the  illustration,  the  hoisting  tower  is  7  ft.  6 
in.  by  18  ft.  8  in.  in  plan  and  80  ft.  high  above  the  receiving 
track.  It  is  built  with  substantial  structural  sections,  cross- 
braced  on  four  sides  as  well  r-s  on  the  inside  bents  and  rigid 
enougli  to  withstand  the  strain  from  live  load  due  to  the  travel- 
ing buckets  and  40  lbs.  wind  pressure  on  the  exposed  surfaces. 
The  canopy  over  the  pocket  and  the  bridge 
from  the  tower  are  also  steel  framed  and  cov- 
ered like  the  upper  portion  of  tower,  with 
American  Ingot  Iron  on  the  walls  and  Carey's 
Magnesia  Composite  on  the  roofs  laid  on  i  in. 
roof  boards. 

The  hoist  house  is  located  next  to  the  bucket 
tower  even  and  level  with  the  top  of  receiv- 
ing hopper.  It  is  built  with  reinforced  con- 
crete throughout  and  equipped  with  20  h.p. 
Ohio  gasoline  engine  with  Roberts  and 
Schaefer  Co.'s  standard  reversible  hoist,  a 
cooling  water  tank  and  service  stop  to  prevent 
overwinding  of  buckets. 

After  a  short  experience  with  this  coaling 
station,  the  B.  &  O.  R.  R.  Co.  awarded  a  con- 
tract to  the  Roberts  and  Schaefer  Co.  for 
three  duplicates  which  are  now  under  con- 
struction at  La  Paz  Junction,  Ind.,  Warwick 
Ohio,  and  Rowlesburg-,  W.  Va. 


Abandoned  Railro.^ds.— Records  for  1910  show  that  in  the 
United  States  there  are  81  abandoned  railroads.  From  18  the 
rails  have  been  removed,  and  34  ;'.re  described  as  "not  in  opera- 
tion" or  "operation  suspended."  In  regard  to  the  first  class,  the 
franchises  seem  to  have  expired  by  disuse,  but  the  tracks  are  still 
in  evidence.  In  the  second  class,  the  companies  have  pulled  up 
stakes  and  quit.  In  the  third,  a  variety  of  causes  may  have  con- 
tributed to  the  stopping  of  wheels. 


Outline  of  Structure  above 


The  Largest  Cantile\'er  Crane  in  the, 
world,  recently  made  by  a  British  firm  for  a 
Japanese  dockyard,  is  capable  of  dealing  with 
a  load  of  200  tons  at  a  radius  of  95  ft.  A  still 
larger  one  is  now  being  built  for  the  Japanese 
navy,  to  have  a  load  capacity  of  200  tons  at 
lOS  ft.  radius. 


General  Ground  Plan. 


A  Railway  Experimental  Station 


Has  the  locomotive  testing  plant  at  Purdue  University 
produced  any  results  of  value  to  the  railroads  at  large  since  its 
installation?  Have  such  results  from  the  Pennsylvania  Railroad 
locomotive  testing  plant,  as  have  been  published,  been  of  any 
value?  Are  the  results  from  the  brake  shoe  testing  machine, 
the  University  of  Illinois  dynamometer  car,  the  triple  valve  test- 
ing rack,  and  of  many  other  special  tests,  returns  of  which 
have  been  given  freely  to  all  who  have  need  of  them,  worth 
while?  If  so,  why  is  it  not  possible  to  carry  the  same  idea 
further  and  obtain  equally  valuable  returns  along  other  lines? 
Some  of  the  universities,  of  course,  are  doing  this  in  a  small 
way,  but  their  facilities  will  never  permit  them  to  operate  on 
the  scale  that  should  be  attained.  The  best  results  can  prob- 
ably only  be  presented  by  an  experimental  station  wherein  all 
railroad  problems,  so  far  as  they  can  be  handled  in  a  properly 
equipped  laboratory  or  testing  station,  established  and  operated 
under  the  direction  of  all  the  railroad  companies  through  the 
American  Railway  Association  or  by  the  government  through 
the  Interstate  Commerce  Commission. 

In  the  October  issue  of  the  Engineering  Magazine,  Benj.  A. 
Franklin  discusses  at  some  length  what  he  calls  "An  efficiency 
experimental  station  for  the  railroads."  While  Mr.  Franklin's 
idea  is  the  establishment  of  such  a  station  principally  for  testing 
out  scientific  management  in  the  railroad  field,  it  seems  possible 
to  so  plan  a  station  along  the  lines  suggested  which  would  be 
of  equal  or  more  value  in  investigating  problems  that  are  not 
usually  associated  in  the  minds  of  most  people  with  scientific 
nianagement,  although  probably  the  author  in  using  this  term 
includes  in  it  everything  which  tends  for  greater  efficiency,  be  it 
either  design,  material  or  operation. 

There  probably  is  no  one  field  of  activity  in  the  country  which 
is  constantly  engaged  in  experiments  equal  to  the  railroads. 
There  is  no  activity  which  is  so  quick  to  accept  new  suggestions 
and  give  them  a  fair  trial.  Beyond  doubt  there  is  no  business 
which  is  so  open  to  the  introduction  of  better  methods  that 
show  the  slightest  indication  of  becoming  eventually  profitable. 
Experiments,  however,  are  always  costly  and  in  the  way  neces- 
sity compels  them  to  be  carried  out  on  most  roads,  they  are  con- 
siderably more  costly  than  would  be  the  case  under  mere  favor- 
able surroundings.  In  a  great  majority  of  cases,  particularly 
in  the  smaller  things,  the  present  method  is  the  only-satisfactory 
one.  But.  on  the  other  hand,  in  many  of  the  larger  features 
satisfactory  conclusions  are  almost  impossible  because  of  the 
many  uncontrollable  affecting  conditions,  and  it  is  these  prob- 
lems which,  because  of  the  probability  of  doubtful  conclusions 
and  the  knowledge  of  the  enormous  expense  involved,  most  of 
the  railroad  companies  hesitate  to  undertake ;  that  the  co-opera- 
tion scheme  suggested  seems  best  suited  to  solve.  Scientific 
management  in  its  narrow  meaning  is,  of  course,  one  of  the  most 
important  of  these  and  in  its  broad  meaning  includes  many  of 
them. 

We  give  belcw  abstracts  from  Mr.  Franklin's  article  which 
make  clear  the  nature  of  his  suggestion,  and  also  criticisms  of 
the  plan  by  several  more  prominent  operating  officials  and  others 
which  were  published  with  it : 

Investigations  and  experiments  cost  monev.  Attainment  costs 
much  monev.  If  every  railroad  is  to  make  the  investigation  and 
experiment  separately,  starting  with  no  data  and  no  experience, 
the  attainments  will  necessarily  be  varied.  Some  will  record 
failures.  Many  will  not  start  until  others  have  finished.  Many 
will  give  up  the  experiment  in  its  progress.  Some  will  attain 
success.  But  in  the  aggregate,  under  such  conditions,  there  will 
be  the  maximum  of  trouble  and  expense.  Not  that  it  wouldn't 
be  worth  while,  even  then. 

There  are,  however,  certain  conditions  existing  with  our  rail- 
roads, the  consideration  of  which  may  point  to  a  more  econom- 
ical solution  of  the  problem. 

The  needs  of  all  railroads  in  the  matter  of  operation  have  a 
great  similarity,  so  that  a  solution  of  a  general  problem  for 
one  road  points  the  way  to  a  solution  for  the  others. 


The  railroads  are  not  essentially  competitive.  There  is  under 
normal  conditions  no  business  reason  why  any  advantage  of 
method  one  gains  should  not  be  free  to  all. 

If,  therefore,  there  are  problems  of  improvement  in  shop  and 
operative  nianagement  to  be  worked  out  (and  no  experienced 
man,  in  or  out  of  railroads,  will  deny  that  there  are),  why 
should  the  railroads  all  work  them  out  separately,  with  a  con- 
sequent  waste  of   time   and   money.'' 

If  they  should  not,  then  we  find  ourselves  arrived  at  a  rem- 
edy. They  must  work  them  out  all  together,  and  perforce  at 
a  central  experiment  station  maintained  by  and  for  all. 

There  is  nothing  radical  in  such  a  proposition,  of  course.  The 
Government  departments,  agricultural  and  others,  have  removed 
the  radicalism.  There  is  nothing  contrary  to  the  spirit  of  the 
times  in  it.  The  spirit  of  the  times  moves  toward  centralization, 
and  the  law  does  not  forbid  it  when  in  the  general  interest.  It 
is  not,  indeed,  contrary  to  the  practices  of  the  railroads  them- 
selves, since  in  their  traffic  and  other  associations  they  have 
met  the  problem  in  this  very  way. 

The  vital  question,  it  would  seem  then,  is  whether  such  a 
proposition  would  be  in  the  interest  of  economy  and  advanced 
practice.  It  would  certainly  seem  that  this  would  be  the  case, 
and  perhaps  a  brief  imaginative  construction  of  such  a  station 
would  help  to  bring  judgment  to  the  matter. 

The  railroads  might  form,  under  separate  incorporation,  a  cen- 
tral experiment  station,  each  road,  let  us  say,  furnishing  capital 
upon  some  unit  basis  agreed  upon  as  equitable  to  all,  such  pos- 
sibly as  car-miles.  The  amount  of  capital  for  this  purpose  need 
not  be  large — say  $5,000,000,  to  be  expended  only  for  equipment. 
The  operating  expenses  could  be  met,  at  first  partly,  and  even- 
tually entirely,  by  charges  for  services  rendered  to  the  railroads, 
or  they  could  be  divided  pro-rata  yearly  between  the  railroads.^ 
It  would  seem  that  they  need  not  be  large — let  us  say,  $1,000,000  ■ 
a  year. 

One  of  the  valuable  departments  of  such  a  station  would  be 
the  repair  shops.  A  large  shop,  of  the  size  of  the  average  rail- 
road --.hop,  run  entirely  in  the  interest  of  experiment,  could  fur- 
nish from  itself  alone  values  to  the  railroads  entirely  compen- 
sating for  the  expenditure.  The  railroads  could  furnish  it 
ample  work  in  locomotives  and  cars  to  be  repaired,  to  be  charged 
for,  of  course — a  first  source  of  income. 

It  would  seem  necessary  that  the  employees  of  such  a  shop 
should  have  no  entangling  alliances  that  would  prevent  their 
working  strictly  in  the  cause  of  the  advancement.  It  does  not 
seem  that  it  would  be  a  difficult  proposition  to  man  such  a  shop 
with  independent  and  skilful  men,  and  the  opportunity  for  tech- 
nical-school and  college  graduates  here  would  be  valuable  both 
for  themselves  and  the  station. 

Here,  then,  could  scientilc  management  find  its  entry  properly 
into  the  service  of  the  railroad.  Here  could  be  developed  that 
functional  form  of  organization  which  in  studying,  in  planning, 
in  preparing  the  way  for,  and  the  equipment  of,  the  army  of 
workers,  and  in  instructing  them,  could,  without  doubt,  lead  to 
the  aid  of  the  railroads  an  effective  efficiency  which  they  neither 
now  possess  nor  indeed  believe  possible.  The  railroads  must 
see  to  believe.     Here  could  be  developed  the  object  lesson. 

Here  the  organization  and  methods  of  scientific  management 
could  be  developed  in  relation  to  this  work,  and  the  practice 
perfected.  From  this  station  could  go  forth  experts  who  would 
develop  it  in  the  railroad  shops.  In  this  latter  work,  of  course, 
the  trade  unions  would  have  to  be  reckoned  with :  but  there_  is 
very  much  in  the  methods  of  scientific  management  to  which 
the  unions  can  at  present  offer  no  objection,  and  education  in 
these  matters  will  eventually  lead  them  to  accept  the  features  of 
reward  for  efficiency,  which  now  find  small  favor  with  them. 

From  such  a  shop  there  should  issue  constantly  valuable  re- 
sults of  experiments  covering  the  whole  range  of  shop  practice 
—the  efficiencv  of  tools,  the  best  tools  for  given  purposes,  in- 
deed would  i't  not  pay  the  tool  manufacturers  to  supply  their 
tools  to  this  station  free  of  charge?  Records  of  operation  costs 
on  standard  operations  sent  to  the  railroad  shop  would  have  a 
stimulating  result.  The  best  methods  of  repair,  the  most  eco- 
nomical, efficient  repair,  and  indeed  innumerable  economical  re- 
sults, must  necessarily  emanate  from  such  a  shop  once  it  is 
organized  under  an  efficient  head. 

But  the  repair  shops  would  necessarily  be  only  one  depart- 
ment of  this  central  experimental  station.  a-  •  , 
There  would  haplv  exist  an  operating  department  of  sufficient 
force  and  equipment  to  make  vital  experiments  in  economy  ot 
operation,  coal  values,  roundhouse  practices,  periodical  necessi- 
ties of  engine  overhauling,  equipment,  preservation,  etc  It  goes 
without  saving,  of  course,  that  in  all  departments  of  sucli  a 
'ith  new   inventions  to   discover   their   real 
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values  of  service  and  economy  to  the  railroads  would  find  a  de- 
cidedly legitimate  place. 

Similarly,  tlicre  would  he  estal)lished  departments  of  experi- 
ment along  other  lines  of  railroad  activity.  Some  of  the  de- 
partments, such  perhaps  as  that  of  statistics,  would  find  in  this 
central  station  only  headquarters,  while  through  experts  to  study, 
and  later  to  install,  it  nnght  evolve  nut  merely  vital  and  valuable 
statistics,  but — what  would  be  very  much  to  the  point  in  railroad 
work,  where  clerical  labor  is  a  large  item  of  expense — it  might 
develop  a  much  greater  sinipliciy  of  records  and  a  higher  quan- 
ity  standard  of  efficiency  when  the  method  was  fixed  upon. 

Given,  then,  this  central  station  equipped  and  organized  with 
the  necessary  departments,  it  would  be  able  to  call  to  its  aid 
from  time  to  time  experts  from  outside  to  suggest,  to  aid,  and 
to  formulate;  and,  of  course,  it  is  almo.s,t  needless  to  say  that 
the  talent  active  on  the  railroads  themselves  would  be  essential 
in  co-operation. 

Once  well  started,  such  an  experiment  station  would  of  course 
be  held  accountable  to  attain  and  formulate  definitely  practices 
for  improvement  of  any  and  all  railroad  problems  in  a  prac- 
tical way,  and  to  report  them  in  an  understandable  manner 
to  all  the  railroads.  But  more  than  this,  it  must  also  be  pre- 
pared througli  its  experimenters  to  install  in  a  diplomatic  and 
successful  manner,  upon  request,  any  methods  so  reported.  In- 
deed, a  natural  consequence  of  such  a  station  would  be  that  the 
experimenters  would  necessarily  spend  much  time  within  the 
railroads  outside  of  the  station,  and  both  an  advantage  to  the 
railroad  and  a  danger  to  the  station  would  be  the  abstraction 
of  these  experimenters  by  the  railroads   for  practical   service. 

Such,  in  the  rough,  is  a  plan  whereby  the  railroads  with  simi- 
lar problems  and  needs,  and  the  strong  necessity  for  economy 
and  organization  of  the  highest  order,  and  subject  to  rapid  de- 
velopments, might  well  operate  to  bring  about  these  elements 
of  improvement  with  the  minimum  of  expense  and  the  maxi- 
mum of  efficiency  and  rapidity. 
To  recapitulate : 

The  railroads  have  need  of  economy  beyond  the  ordinary  in- 
dustry, because  of  their  direct  public  service  and  the  Govern- 
ment control  of  rates. 

Their  widely  spread  area  of  operation  and  multifarious  activi- 
ties make  them  the  sure  prey  of  waste  of  labor  and  material, 
except  under  the  most  scientific  developpient  of  organization 
and  management. 

Their  problems  of  operation  bear  such  a  similarity  to  each 
other  on  all  roads  as  will  permit  of  single  solutions  for  all 
alike. 

They  are  not  essentially  competitors,  and  consequently  there 
exists  no  business  reason  why  the  advantage  of  successful  ex- 
periment should  not  be  free  to  all. 

'the  spirit  of  the  times  and  the  law  of  economy  call  for  cen- 
tralization of   experiment   for   better  methods. 

A  central  experiment  station  could  work  out,  in  a  compara- 
tively short  time,  a  successful  solution  of  very  many  railroad 
problems. 

Such  a  plan  would  bring  about  the  use  on  all  railroads  of 
many  practical  and  highly  economical  methods,  much  in  advance 
fin  point  of  time  and  perfection)  of  their  present  likelihood  of 
adoption.  Such  a  plan  would  save  much  duplication  of  experi- 
ments involving  useless  expenditures  and  variations  of  results. 
It  is  not  improbable,  indeed,  that  some  such  plan  has  rested 
in  the  minds  of  many  who  have  a  genuine  interest  in  the  mat- 
ter. Such  a  plan  operated  by  the  railroads  and  in  their  interest 
solely,  with  money  furnished  by  them,  would  eventually  meet 
from  the  railroad  a  practical  and  rapid  co-operation,  such  as  it 
is  not  in  the  nature  of  things  would  be  forthcoming  to  any  like 
ideas  offered   from  outside  sources. 

Provided  all  other  obstacles  and  objections  are  met,  can  the 
railroads  who  have  proven  their  ability  to  co-operate  with  each 
other  in  lobbies,  in  rate  fixing,  and  in  matters  that  deal  with 
external  affairs,  get  together  on  such  a  plan  as  this,  which  would 
deal   very   intimately  with  internal  affairs? 

COMMENT  ON  THE  SUGGESTION. 
E.  P.  Ripley,  Pres.  Atchison,  Topeka  &  Santa  Fe  Railway, 
doubts  the  efficiency  and  value  of  such  an  experimental  station, 
stating  that  we  already  have  thousands  of  students  in  mechan- 
ical matters  in  our  schools  and  universities,  and  each  road  has 
scores  of  the  graduates  of  these  institutes,  each  one  animated 
by  a  personal  ambition  to  discover  something  better  and  cheaper 
than  the  ways  now  used.  He  states  that  he  believes  that  there  is 
now  ample  opportunity  for  the  development  of  any  new  idea 
that  promises  well.  That  there  are  great  wastes  in  the  business 
is  admitted,  but  it  is  charged  that  these  are  economic  wastes 
largely  due  to  the  attitude  of  the  government  which  compels  their 
continuance.  Mr.  Ripley  concludes  his  statement  by  stating  that 
while  very  much  could  be  accomplished  by  co-operation   among 


the  railways  in  many  ways,  he  is  convmced  of  the  general  fu- 
tility of  the  plait  proposed. 

«  *  *  •  * 

Julius  Kruttschniti,  Director  of  Maintenance  an  Operation  of 
the  Ilarriman  Lines,  discusses  the  subject  at  some  length  to  in- 
dicate the  weakness  of  the  suggestion.  His  comment  is  in  part 
given  below: 

A  mere  enumeration  of  the  principal  elements  of  efficient  rail- 
road operation  will  show  the  impracticability  of  reproducing 
actual   operating   conditions   in   an   experimental    station. 

The  first  and  foremost  efficiency  factor  is  cur  an<d  train  load- 
ing: given  this,  we  have  as  a  close  second  Irain  movement  that 
wastes  neither  power,  by  light  movement  of  cars  and  locomo- 
tives, nor  labor,  by  delays  and  consequent  overtime  payments. 

Following  these  are : 

Efficient  consumption  of  fuel  in  the  locomotive — a  very  differ- 
ent matter  from  its  consumption  in  a  laboratory  or  stationary 
boiler. 

Handling  foreign   freight  cars  to  avoid  rental  pavmcnts  when 
idle. 
Water  purification. 
Use  of  lubricants. 
Shop  practices. 

Preservation  of  timber  from  decay,  and  from  crushing  under 
rails. 
Rail  and  rail-joint  design,  and  chemical  composition. 
Receiving  and  delivering  freight. 
Track  and  bridge  maintenance  practice. 
Design  of  locomotives  and  cars  to  fit  service  conditions. 
Although  Mr.  Franklin's  suggestion  is  broad  enough  to  em- 
brace all  railroad  operations,  it  seems  directed  principally  to 
possible  economies  in  the  sho/J  practices  of  railroads,  an  impor- 
tant and  expensive  branch  of  the  service,  but  by  no  means  con- 
trolling in  efficient  operation.  Maintenance  of  the  equipment  of 
the  roads  of  the  United  States  at  the  present  time  costs  three 
hundred  and  sixty-four  million  dollars  annually,  or  22.75  per 
cent,  of  the  operating  expenses.  Of  this  amount  approximately 
50  per  cent,  was  paid  for  material  and  charges  which  cannot  be 
altogether  controlled  by  the  railroads,  so  that  the  amount  on 
which  economies  are  mainly  to  be  effected  is  one  hundred  and 
eighty-two  million  dollars,  or  11.4  per  cent,  of  the  operating  ex- 
penses. A  loose  estimate,  made  before  the  Interstate  Commerce 
Commission,,  of  possible  economies  in  shop  practice,  of  a  million 
dollars  a  day,  or  three  hundred  and  sixty-five  million  dollars  per 
annum,  was  immediately  accepted  as  proven,  and  has  since  passed 
current  at  its  face  value.  Whilst  not  altogether  true,  or  fair  to 
the  railroads,  it  has  unquestionably  prompted  study  on  the  part 
of  railway  managers,  and  Mr.  Franklin  and  the  public  can  hardly 
be  blamed  for  misunderstanding  the  situation. 

Whilst  the  efficiency  with  which  a  railway  is  managed  must 
be  gauged  by  the  results  produced  by  the  plant  as  a  whole,  no 
one  will  deny  that  some  parts  of  it  are  not  worked  to  maxi- 
mum efficiency.  It  can  be  shown  that  the  average  number  of 
passengers  per  train  is  much  less  than  the  average  train  can 
accommodate;  that  the  amount  of  mail  handled  per  postal  car 
is  much  less  than  the  capacity  of  the  car,  and  that  the  average 
freight  train  hauled  by  locomotives  is  much  less  than  their  po- 
tential hauling  power.  Whilst  it  thus  may  be  easily  demon- 
strated that  the  maximum  possible  efficiency  with  which  direr- 
ent  parts  of  the  railway  plant  miglit  be  operated  under  ideal  con- 
ditions is  not  attained,  it  is  much  harder  to  show  that  the  maxi- 
mum practicable  efficiency  under  the  conditions  which  exist  and 
with  which  railway  managers  have  to  deal,  is  not  approached. 
The  railway  manager  has  not,  never  had,  and  never  can  have, 
the  same  degree  of  control  over  the  operation  of  his  plant,  and 
of  each  part  of  it.  that  the  manager  of  a  mercantile  or  manu- 
facturing concern  may  exercise.  Shippers  demand,  and  prop- 
erly, that  freight  shall  be  transported  with  regularity  and  ex- 
pedition, and  speedy  and  regular  transportation  is  an  important 
element  in  efficiency  of  operation.  But  it  is  often  not  practicable 
to  move  freight  with  the  maximum  speed  and  regularity  obtain- 
able and  at  the  same  time  hold  cars  and  engines  at  terminals 
until  the  maximum  car  and  train  loads  can  be  procured.  The 
railways  might  easily  haul  a  much  larger  average  carload  of  mail, 
but  under  postal  regulations  mail  carloads  are  limited  to  about 
three  tons,  whereas  express  cars  are  loaded  to  the  roof  with 
twenty  to  thirty  tons  of  express.  Again,  in  passenger  service, 
the  reason  why  the  railways  average  only  fifty-four  passengers 
per  train  when  the  average  train  has  a  capacity  of  at  least  one 
hundred  and  fifty  passengers,  is  that  the  public  demands,  and 
properly,  that  it  be  given  frequent  and  regulax  service,  and  fre- 
quent and  regular  service  is  incompatible  with  the  maximum 
loading  of  trains. 

The  facts  cited  illustrate  a  point  generally  overlooked  in  dis- 
cussions of  railway  efficiency ;  that  is.  that  efficiency  from  the 
standpoint  of  the  railway  is  often  not  the  same  thing  as  efficiency 
from  the  standpoint  of  the  public.  Efficiency  from  the  railway 
standpoint  may   consist   in   loading  cars   and  trains   to   their  ca- 


434 


AAIERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


November,  1911. 


pacity  and  moving  the  minimum  number  of  cars  and  trains  to 
handle  the  business;  it  may  involve  a  relatively  slow  speed,  be- 
cause the  faster  engines  are  driven,  the  greater  amount  of  fuel 
they  consume  and  the  smaller  the  load  they  can  pull,  the  result 
being  that  the  cost  of  running  the  train  is  increased  while  the 
revenue  derived  from  running  it  is  reduced. 

Now,  wlien  the  public  insists  on  a  kind  of  transportation  which 
is  incompatible  with  the  most  economical  operation,  no  one  can 
justly  criticise  the  railway  managers  for  complying  with  the 
public's  demands,  and  thereby  failing  to  operate  the  properties 
with  the  ma.ximum  possible  economy.  If  railway  managers  op- 
erate the  properties,  not  with  the  maximum  economy  possible 
under  certain  conceivable  conditions,  but  with  the  ma.ximum 
economy  practicable  under  aclital  conditions,  they  do  all  that 
can  be  reasonably  asked  of  them.  I  think  that  the  railways  of 
the  United  States  are  operated  much  closer  to  the  maximum 
practicable  efficiency  and  economy  than   most  people  believe. 

Far  be  it  from  me  to  depreciate  efficient  management  in  any 
department;  but  what  I  do  wish  to  emphasize  is,  that  much 
work  is  performed  in  an  apparently  wasteful  manner  on  rail- 
roads because  it  is  impossible  to  do  otherwise  and  still  give  de- 
sired service.  Equipment  repairs  cannot  be  concentrated  in  spe- 
cially designed  central  shops ;  much  of  it  lias  to  be  repaired  in 
yards,  and  on  sidings  at  outlying  points,  where  special  facilities 
cannot  be  provided.  On  one  large  system  the  general  shop  pay- 
roll is  only  one-fourth  of  the  total  shop  payroll.  If  this  pro- 
portion holds  on  all  the  railroads  of  the  United  States,  that 
part  of  the  $182,000,000  paid  for  labor  that  could  be  brought  un- 
der scientific  management  is  reduced  to  a  very  small  part  of  the 
whole.  ^  The  zeal  with  which  the  people  enforce  their  will  in 
regulating  railroad  operation,  requiring  damaged  locomotives  and 
cars  to  be  cut  out  of  trains  on  the  spot — shop  or  no  shop — with 
men  and  material  for  repairs  to  be  provided  regardless  of  dis- 
tance, has  aggravated  the  dispersion  of  repair  forces,  and  has 
weakened  supervision.  In  other  railroad  departments  the  public 
prescribes  the  hours  of  employment,  and  in  many  States,  be- 
sides holding  railroads  strictly  accountable  for  damages  result- 
ing from  accident,  the  number  of  einployees  on  trains  is  fi.\ed 
regardless  of  economy  or  efficiency. 

Efficient  tools,  shop  appliances,  and  methods  are  not  unknown 
to  railway  managers,  many  of  whom  are  using  the  best  of  their 
kind ;  but  here,  as  elsewhere,  they  can  never  afford  to  forget 
the  paramount  nature  of  their  duty  to  the  public. 

The  opposition  of  organized  labor  to  more  efficient  methods  is 
so  well  known  that  I  need  not  emphasize  it,  but  I  may  be  per- 
mitted to  explain  the  exceptional  nature  of  this  handicap,  to  the 
railroads,  _  The  manufacturer,  with  no  obligations  higher  than 
those  to  his  stockholders,  can  demand  the  most  efficient  service 
of  his  employees,  enforcing  his  demands  by  dismissal  or  even  by 
stoppmg  operations  and  closing  his  factory.  The  pubic,  how- 
ever, demands  that  the  railroads  perform  their  duties,  regard- 
less of  haridicaps,  and  forbids  them,  under  severe  penalty,  to 
lighten  their  burdens  by  combination  or  agreement;  but  with 
singular  injustice  and  inconsistency  permits,  and  even  encour- 
ages, part  of  the  public,  through  organization  and  combination, 
to  embarrass,  coerce,  and,  to  a  large  extent,  control  railroad 
operations  to  suit  themselves.  In  the  event  of  a  strike  the  pub- 
lic is  almost  invariably  found  on  the  side  opposing  its  own  ser- 
vants. 

Most  large  railroad  systems  have  bureaus  for  inspecting,  and 
plants  for  testing  materials,  and  are  at  all  times  making  experi- 
ments to  promote  economy  and  efficiency.  The  results  are  freely 
exchanged,  so  that  I  do  not  see  what  benefits,  that  are  not  now 
enjoyed,  would  be  obtained  from  a  central  experiment  station. 

To  recapitulate : 

1.  The  railroads  owe  their  first  duty  to  the  public  and,  if  nec- 
essary, econorny  and  efficiency  in  some  departments  must  be  sac- 
rificed to  attain   efficiency  of  the   railroad   as   a  whole. 

2.  Their  widely  spread  areas  of  operation  tnake  railroads  un- 
usually subject  to  waste.  Therefore,  most  careful  supervision 
is  necessary. 

3.  Realizing  the  nature  of  their  duties  to  the  public,  the  rail- 
roads, in  yielding  to  the  demands  of  organized  labor,  frequently 
sacrifice  both  economy  and  efficiency  for  the  sake  of  industrial 
peace. 

4.  If  a  private  corporation  becomes  involved  in  industrial  war, 
the  victims  are  its  stockholders  only;  if  a  railroad  becomes  in- 
volved in  industrial  war,  the  victim  is  the  public. 

5.  The  problems  of  operation  are  iwt  similar  on  all  railroads, 
and  genera!  solutions  are  not  possible.  Differences  in  fuels, 
water,  clirnatic  and  topographical  conditions  vary  the  problems 
of  locomotive  and  car  design,  as  well  as  shop  practice. 

6.  The  railroads  are  not  competitors  in  methods,  and  no  rea- 
son exists  why  the  fruits  of  successful  experiment  of  one  road 
should  not  be  shared  bv  all. 


Harrington  Emerson,  in  speaking  on  the  subject,  discusses  at 
some  length  the  principles  of  scientific  management,  particularly 
as  applied  to  railroads.     In  speaking  directly  concerning  the  ex- 


periment station,  he  states  "that  five  of  the  features  mentioned 
by  Mr,  Franklin  are  axioms  and  that  the  si.xth  (a  centralized 
experimental  station  could  work  out  solutions),  is  also  axiomatic 
but  not  exclusive,  since  there  are  other  solutions  than  those  of  a 
central  station.  Admitting  that  a  central  station  could  work 
out  a  solution,  would  it? 

In  spite  of  their  control  by  very  able  and  e.xceptional  men, 
enormous  wastes  occur  in  railroading.  This,  must  be  due  either 
to  the  men  or  the  type  of  organization  they  work  under.  A  foot 
walker,  without  bicycle,  automobile  or  aeroplane,  cannot  make 
high  speed,  however  athletic  he  is. 

The  minor  ideals  of  railroading — economy  and  harmony — have 
been  submerged  by  the  greater  ideals.  The  great  railroad  ex- 
ecutives were  generals,  and  great  generals  have  always  been 
wasteful  and  arbitrary.  The  men  who  could  span  the  continent 
with  rails  and  create  an  enormous  traffic  where  none  had  been, 
who  could  regulate  eighteen-hour  trains  between  cities  nearly  a 
thousand  miles  apart,  these  men  have  not  understood  the  prin- 
ciples underlying  organization  any  more  than  they  understood 
the  principles  underlying  efficiency.  As  a  consequence,  as  they 
themselves  confess,  their  roads  arc  dominated  by  labor  combina- 
tions, and  they  accept  wastes  as  inevitable. 

If  a  railroad  company  cannot  run  a  single  one  of  its  own 
shops  economically,  if  each  of  a  lot  of  railroads  makes  about  all 
the  mistakes  possible  in  equipping  and  operating  its  shops,  how 
can  the  executives  of  these  roads  organize  jointly  a  model  shop? 
They  do  not  know  how  to  do  it  individually,  neither  do  they 
know  how  to  select  an  independent  executive  who  could. 

There  is  a  precedent  for  what  ought  to  be  done  A  genera- 
tion ago,  in  the  days  of  the  Fisks  and  Drews,  railroad  account- 
ing was  unstandardized  and  vicious.  At  the  whim  of  the  ex- 
ecutive (practices  that  lingered  until  railroad  accounting  was 
standardized  by  the  Interstate  Commerce  Commission)  operating 
expenses  were  capitalized,  and  vice  versa,  subsidiary  accounts 
were  skipped.  Bondholders  and  shareholders  lost  all  faith.  A 
two-fold  protection  was  ultimately  evolved. 

The  issues  of  shares  before  they  were  valid  had  to  be  certi- 
fied by  an  independent  trust  company,  and  the  accounts  had  to 
be  checked  over  and  be  verified  by  foreign  chartered  account- 
ants, governed  by  principles  and  not  amenable  to  local  tempta- 
tion or  threats. 

Accountants  cannot,  of  course,  check  the  efficiency  of  expendi- 
tures ;  they  can  only  certify  that  certain  rules  governing  ex- 
penditures  and   accounting   have   been   observed. 

Accountants  certified  to  the  Illinois  freight-car-repair  frauds. 
Bills  for  freight-car  repairs  were  approved  by  the  proper  offi- 
cials, they  were  charged  to  the  proper  account,  and  were  there- 
fore passed.  Accounting  professes  to  do  no  more.  It  cannot 
establish  standards  of  expense,  because  this  is  as  different  an  art 
from  accounting  as  heaving  the  lead  is  different  from  calculat- 
ing an  eclipse.  Even  if  standards  are  provided,  accourtants  can 
only  record,  cannot  enforce  their  attainment,  because  the  en- 
forcing of  standards  is  as  different  an  art  from  recording  as 
dredging  a  channel  is  different  from  looking  at  the  stars. 

When  I  say-  that  all  the  locomotives  of  a  great  railroad  can 
be  maintained  for  a  cost  of  $0.05  a  mile,  it  is  not  an  answer  to 
declare  that  no  railroad  succeeds  in  doing  this,  nor  yet  that  any 
existing  railroad  mechanic  finds  himself  unable  to  do  it.  The 
negative  cannot  be  proved  against  me.  The  positive  can  be 
proved  by  me  and  by  others  who  know.  It  is  just  as  possible 
to  set  up  a  standard  for  each  kind  of  operation,  drilling,  planing, 
turning,  filing,  fitting,  shearing,  punching,  driving  flues,  as  it  is 
to  set  up  standards  of  the  shapes  of  the  letters  used  in  printing. 
Every  item  of  repair  undertaken  consists  of  a  combination  of 
the  elementary  operations,  each  with  its  standard  time  and  cost 
determined  and  verified  by  experiment.  All  the  separate  items 
of  repair  at  standard  cost  constitute  the  total  standard  cost  for 
repair  of  a  given  locomotive;  all  the  standard  costs  of  all  the 
repairs  to  all  locomotives  constitute  the  standard  total  repair 
cost  for  the  year. 

This  would  be  laborious  work.  As  to  any  road  spending 
$,=;,ooo,ooo  a  year  in  locomotive  repairs,  it  might  cost  Sioo.ooo  a 
year  for  several  years  to  establish,  to  attain,  and  to  maintain 
standard  costs,  and  save  from  one-third  to  one-half  the  repair 
bill.  It  is  not  at  all  necessary  to  take  a  year's  time  or  $Tno,ooo, 
A  qualified  expert  can  go  into  any  locomotive  repair  shop  in  the 
country,  check  up  during  a  week  fifty  unselected  operations,  and 
show  that  the  average  time  and  cost  of  the  lot  ought  to  be  re- 
duced one-half.  If  given  time  to  standardize  both  conditions 
and  operations  as  to  the  items  in  question,  the  expert  will  re- 
duce the  time  and  cost  one-half.  This  procedure  has  been  gone 
through  with  over  and  over  again  in  various  locomotive  build- 
ing and  repair  shops,  and  over  and  over  again  the  average  ef- 
ficiency has  been  shown  to  be  as  low  as  50  per  cent.,  and  over 
and  over  again  as  to  individual  operations  it  has  been  brought 
up  from  50  per  cent,  to  too  per  cent. 

Railroad  wastes  are  like  hygienic  wastes.  The  latter  are  due 
to  a  great  variety  of  causes — inheritance,  unhygienic  location, 
avocations,  ignorance,  indifference,  the  pressure  of  other  and 
more  powerful  incentives.     Norw-ay  has  reduced   its  death  rate 
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far  below  tliat  of  any  civilized  country,  but  first  Norway  realized 
the  nwiKnitiidt  of  the  problem  and  put  in  a  generation  striving 
for  its  ideals. 

Railroad  wastes  are  like  agricultural  wastes. 

Germany,  in  twenty-live  years,  has  increased  her  output  of 
staples  per  acre  under  cultivation  between  30  and  40  per  cent. 
Germany  to-day  averages  per  acre  100  per  cent,  more  than  is 
realized  in  the  United  States.  The  German  agricultural  society 
has  been  busy  for  twenty-live  years. 

When  the  whole  country,  governments,  investors,  executives, 
worker.s,  patrons,  communities,  wake  up  to  the  fact  that  pre- 
ventable railroad  wastes  aggregate  more  than  two  million  <lol- 
lars  for  every  working  day,  that  half  this  loss  could  be  rather 
easily  eliminated,  certainly  as  easily  as  the  increase  of  yield  per 
acre  and  more  easily  than  the  lengthening  of  life  in  Norway; 
when  it  is  realized  that  the  cost  of  etYecting  loss  elimination 
need  not  exceed  five  per  cent,  of  the  saving;  when  it  is  realized 
that  the  two-million-dollar-a-day  gain  will  inevitably  be  distrib- 
uted to  those  who  do  railroad  work,  to  those  who  furnish  rail- 
road money  and  to  those  who  supply  railroad  traffic — then,  and 
not  before,  will  the  great  problem  be  taken  up  seriously. 
***** 

Louis  D.  Brandeis  favors  an  experimental  station  of  the  kind 
suggested,  but  believes  that  it  should  be  undertaken  by  the  gov- 
ernment, advancing  his  argument  as  follows : 

In  view  of  the  obligations  already  assumed  by  the  Government 
in  the  regulation  of  railroad  rates  and  service,  it  should  be  pre- 
pared also  to  lend  its  aid  to  the  railroads  in  advancing  efficiency 
and  in  securing  to  them  greater  justice  by  permitting  them  to 
enjoy  earnings  on  capital  in  proportion  to  the  efficiency  of  their 
management.  To  this  end  a  great  forward  step  would  be  taken 
if  the  Government  should  establish  a  Bureau  of  Railroad  Costs 
and  an   Experimenal   Station   in   Railroad   Economies. 

The  railroads  are  the  greatest  single  industry  in  the  United 
States  next  to  agriculture.  The  interest  of  the  general  public 
to  secure  efficient  and  economical  transportation  is  so  great  that 
the  Government  would  be  fully  justified  in  incurring  any  reason- 
able e.xpense  to  aid  in  increasing  railroad  efficiency.  The  expen- 
diture would  be  similar  to  that  now  incurred  by  it  in  aid  of 
more  efficient   agriculture. 

The  simple  ultimate  unit  costs  of  each  operation  in  every  de- 
partment of  every  railroad  ought  to  be  ascertained.  They  should 
be  properly  supervised,  analyzed,  classified  and  compared,  so  that 
each  railroad  should  have  the  benefit  of  knowing  the  lowest  unit 
cost  of  each  operation  attained  by  any  American  railroad,  and 
how  it  was  attained.  This  information  should  be  disseminated 
as  the  Government  now  disseminates  other  useful  information 
through  the  various  bureaus  of  the  Agricultural  Department,  the 
Department  of  Labor  and  Commerce,  and  the  Department  of  the 
Interior.  There  should  also  be  established  an  Experimental  Sta- 
tion in  Railroad  Economies. 

Such  a  station  could  be  conducted  similarly  to  the  present  ex- 
perimental stations  in  the  Department  of  Agriculture  which  are 
so  potent  in  raising  the  standard  of  agriculture  in  the  United 
States. 

The  Government  now  undertakes,  through  its  Bureau  or  Office 
of  Public  Roads,  under  the  Department  of  Agriculture,  to  ad- 
vance with  excellent  results  road  building  throughout  the  United 
States.  The  co-operation  of  the  Government  in  furthering  im- 
provements in  railroading  would  be  infinitely  more  effective.  It 
would  undoubtedly  develop  valuable  inventions  and  discoveries 
in  its  own  laboratories,  as  the  various  experimental  stations  of 
the  Agricultural  Department  have  done.  But  it  would  be  of 
even  greater  service  in  testing  the  inventions  made  and  methods 
suggested  by  others  and  bringing  to  the  attention  of  the  railroads 
those  of  especial  value.  There  are  undoubtedly  in  existence  to- 
day hundreds  of  inventions  of  greater  or  less  significance — hun- 
dreds of  new  methods  which,  if  adopted,  would  enhance  the  ef- 
ficiency of  railroad  operation,  and  introduce  economics  of  wide 
scope,  but  which  are  not  known  to  the  operating  men  because 
no  adequate  means  exist  for  bringing  them  tn  their  notice,  which 
are  unused  because  no  single  railroad  is  willing  to  give  the  time 
or  incur  the  expense  of  testing  their  value;  or  because  the  in- 
ventor or  discoverer  -  is  unable  to  secure  a  hearing  or  trial. 
There  are  undoubtedly  also  a  large  number  of  devices  and 
methods  in  use  in  foreign  countries  of  which  our  railway  man- 
agers have  either  no  knowledge  or  have  but  inadequate  informa- 
tion. It  is  a  proper  function  of  our  Government  to  make  such 
investigations  and  to  give  to  the  railroads  and  to  the  public  the 
full  benefit  thereof. 


THE  VALUE  OF  THE  BRICK  ARCH 


An  Approximate  Rule  for  tlie  length  of  belting  is  as  follows: 
Add  the  diameter  of  the  pulleys  together,  divide  the  sum  by 
2,  multiply  the  quotient  by  3'4  and  add  the  product  to  twice  the 
distance  between  the  centers  of  the  shafts.  An  even  better  rule 
than  this  is  to  cut  out  the  figuring  and  use  a  tape  line  round 
the  pulleys. 


What  is  probably  one  of  the  most  valuable  and  accurate  road 
tests  of  a  locomotive  ever  made  was  conducted  about  a  year 
ago  on  the  Pennsylvania  division  of  the  New  York  Central  & 
Hudson  River  R.  R.  under  the  charge  of  a  committee  which  in- 
cluded representatives  of  the  American  Locomotive  Co.,  Penn- 
sylvania Railroad  and  New  York  Central.  The  tests  were  made 
on  a  2-6-6-2  type  Mallet  locomotive  and  in  addition  to  deter- 
mining accurately  the  general  features  of  this  type  of  locomo- 
tive, the  value  of  a  high  degree  superheater,  the  brick  arch  and 
a  locomotive  stoker  in  this  class  of  service  were  also  investi- 
gated. 

The  Pennsylvania  Railroad's  dynamometer  car  was  used  ana 
the  greatest  refinement  and  accuracy  were  present  in  connection 
with  instruments  used,  methods  followed  and  observers  selected. 
Results  of  great  value  and  interest  were  obtained,  and  in  addi- 
tion to  these  given  below,  it  is  expected  that  others  will  appear 
in  these  columns  in  future  issues. 

One  of  the  most  striking  features  developed  during  the  tests 
was  in  connection  with  the  fuel  saving  or  capacity  mcreasing 
value  of  the  brick  arch.  The  locomotive  equipped  with  a  super- 
heater was  operated  on  a  number  of  runs  without  a  brick  arch 
and  was  then  equipped  with  a  "Security"  arch  and  similar  trips 
were  again  undertaken.  The  information  thus  obtained  led  the 
committee  in  its  final  report  to  the  following  conclusions : 

"Data  in  reference  to  the  performance  with  and  without  fire 
brick  warrants  the  conclusion  that  the  application  of  fire  brick 
to  this  type  of  locomotive  using  this  grade  of  fuel,  may  be  ex- 
pected to  result  in  a  saving  of  about  11  per  cent." 

An  analysis  of  the  coal  used,  of  which  there  were  two  dif- 
ferent grades,  show  approximately  the   following : 

Volatile  matter  from  about  25  to  27  per  cent.  Fixed  carbon, 
65;/  and  64  pet  cent.  Ash,  qH  and  9  per  cent.  Moisture  de- 
termined separately  ran  over  2J/2  per  cent.,  and  sulphur,  1  to 
1.5  per  cent.     B.T.U's  averaged  about  13,800. 

In  the  following  table  are  given  the  average  of  six  trips  of 

the  locomotive  equipped  with  superheater,  hand  fired,  both  with 

and  without  a  brick  arch : 

Willi  Without         Per  Cent. 

Arch.  Arch.             Increase 

Average  tons  back  of  tender 3,613  S,3fi5 

Average  running  time,   hours 4.32  4.07 

.Average   speed   running  m,p,h....  13. G  14.4 
Coal     consumed     per     hour     with 

throttle  open,  lbs 4,081.5  4,633. 

Dry  coal  fired  per  hour,   lbs 3,924  4,514                       15* 

Equivalent  evaporation  per   lb.   of 

dry    coal     9.65  8.47                  14 

Equivalent     evaporation     per     hr. 

per  sq.   ft.  H.   S 9.57  9.66 

Boiler    horsepower ,  1,097.1  1,106.8 

Draft  in  smoke  bnx,  front  of  dia- 

phram    5.4  •    5.79 

Temperature    in    smoke    bcx 516.2  S^'^'" 

Temperature  of  fire  box 1,797.  1,711. 

Thermal    cfficlencv    of    boiler,    per 

cent                «7.66  58.56                  15.5 

Ton-m'iles  per   ton   of   coal 25,595  21,899                       16.8 

Drv    coal    per    dynamometer    h.p. 

per   hr.    . 3.07  3.42                   10.2* 

Thermal  efficiency  of  locomotive.  .  6.02  5.32                  13,1 

*  Decrease. 


"Tests  of  Nickel-Steel  Riveted  Joints,"  by  Arthur  N.  Tal- 
bot and  Herbert  F.  Moore,  has  just  been  issued  as  Bulletin  No. 
49  of  the  Engineering  Experiment  Station  of  the  LTniversity  of 
Illinois.  This  bulletin  describes  tests  of  riveted  joints  of  nickel- 
steel  in  tension  and  in  alternated  tension  and  compression.  The 
slip  of  rivets  and  the  strength  of  joints  were  determined.  From 
the  tests,  the  general  conclusion  is  drawn  that  in  riveted  joints, 
designed  on  the  basis  of  ultimate  strength,  the  use  of  nickel- 
stee!  may  be  of  advantage;  but  that  in  riveted  joints  designed 
on  the  basis  of  frictional  hold  of  rivets,  while  it  may  be  advan- 
tageous to  use  nickel-steel  for  the  plates,  rivets  of  ordinary  steel 
seem  to  resist  slip  as  well  as  rivets  of  nickel-steel.  Copies  of 
Bulletin  No.  49  may  be  obtained  gratis  upon  application  to  W. 
F.  M.  Goss,  Director  of  the  Engineering  Experiment  Station, 
University  of  Illinois,  Urbana,  Illinois. 
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POWERFUL  FREIGHT  LOCOMOTIVE  WITH  SUPER-  Fuel Bit.    coal 

UDAT-DD  Tractivi-    effort 50,000  lbs. 

tlKA  1  BK  \\t MKht    in    working   order 275.000  lbs. 

WVisht    on    drivers 209,500  lbs. 

vficcmiDi   i.\r-iiri<~  dah  mtav  Weight  of  enpinc  and  tender  in  working  order 431.100  lbs. 

MISSOURI   P.\CIFIC  RAILWAY.  \\Uvv\  base,  driving U   ft.  6   in. 

Whdl  base,  total 34  ft.  9  in. 

»  .1.     1  ••  .1  J  f    1       c-   .  I  Wlitel  base,  engine  and  tender 67  ft 

Among  the  locomotives  recently  turned  out  of  the  Schenectady  hatios. 

works  of   the   .American   Locomotive   Company   were   ;o  of   the      i^^'s""  <?"<''•'«;'  7:  tractive  effort 4.19 

.  r      J  .  lotal   weight  —  tractive  effort 5.50 

2-8-2,  or  Mikado,  type   for  the  Missouri   Pacific  Railway,  which       Tractive  effort  x  di-m.  drivers  -=-  heating  surface* 84S.00 

are    intcrestitig   as    indicating   the   present   general    tendency    in  I-°'el^"h'^".yrsu'3liUV7oralTeaii^ 

freight    locomotive    design.  UVight  on  drivers  -:-  total   heating  surface* 56.50 

PL  1  •  ,  ,  „  Total  weight  -;-  total  heating  surface* 74.30 

these  locomotives  use  superheated  steam  at  170  lbs.  pressure      Volume  both  cylinders,  cu.  ft 19.86 

and  have  cylinders  27  .x  30  inches,  giving  a  tractive  effort  with      J°^J^  !;^^^'"f  vol'^cylindirs""'  "^^'"^"^ "|-^^ 


FIFTY   OF    THIS    TYPE    H-AVE   BEEX    DELIVERED    TO    THE    M!<SOlI(I     P.XCIFIC   R.AILW.W. 


63-inch  wheels,  of  50,000  lbs.  The  weight  on  drivers  of  209,500 
lbs.  is  about  76  per  cent,  of  the  total  weight  and  gives  a  factor 
of  adhesion  of  4.19,  which  is  not  far  from  the  average  ratio  for 
this  class  of  power. 

While  there  is  nothing  particularly  unusual  in  this  design,  it 
will  be  noticed  that  the  boiler,  while  comparatively  small,  indi- 
cating a  limit  on  the  total  weight  allowed,  is  particularly  well 
designed  to  take  full  advantage  of  the  type  of  locomotive.  This 
feature  is  noticeable  in  the  depth  of  the  throat  sheet,  w-hich  is 
265.i  inches  below  the  barrel  and  is  carried  up  at  an  easy  angle, 
tending  to  assist  free  circulation  into  it  from  around  the  bottom 
of  the  combustion  chamber  and  barrel  of  the  boiler.  This  gives 
liberal  space  above  the  grates  and  by  the  insertion  of  a  36-inch 
combustion  chamber  gives  an  opportunitv  for  more  complete  com- 
bustion before  the  gases  enter  the  tubes. 

The  firebox  is  made  66  inches  in  width  inside  the  sheets,  giv- 
ing a  side  sheet  which  flares  outward  somewhat  at  the  front 
end.  The  back  head,  however,  is  made  smaller  and  the  sheets 
are  gradually  brought  in  at  the  top,  the  inner  firebox  sheets 
narrowing  about  9  inches  on  the  center  line  of  the  boiler,  and 
the  wrapper  sheet  about  the  same. 

The  use  of  a  combustion  chamber  in  connection  with  the 
Schmidt  high  degree  superheater  reduces  the  tube  heating  sur- 
face to  2,614  sq.  ft.,  which  seems  very  small  for  a  boiler  and 
locomotive  of  this  size.  It  has  been  found,  however,  that  the 
combustion  chamber  is  more  valuable  for  evaporation  than 
would  be  equivalent  length  of  flues,  and  this  taken  in  connec- 
tion with  the  economy  and  capacity  given  by  the  superheater, 
which  is  at  least  50  per  cent,  more  valuable  than  equal  space 
filled  with  flues,  fully  explains  this  condition,  and  there  is  little 
doubt  but  what  this  boiler  will  be  equal  to  any  reasonable  de- 
mand. 

It  will  be  noticed  that  the  customary  practice  of  the  builders 
for  steam  pipe  design  has  been  followed  in  this  case,  and  also 
that  an  extended  piston  rod.  the  front  end  of  which  carried 
on  enclosed  guide,  supported  by  the  cylinder  head  and  bumper 
beam,  has  beer,  applied.  The  standard  guide  for  the  valvestem 
crosshead,  which  is  adjustable  for  wear,  has  been  used,  and  in 
all  other  particulars  the  locomotive  follows  the  well-established 
designs  of  the  builders. 

The  genera!  dimensions,  weights  and  ratios  are  given  in  the 
following  table : 

GENERAL    DATA. 

Gauge 4  ft.  854.  in. 

Service    Freight 


CYLINDERS. 

Kind  Simple 

Diameter  and  stroke 2Vx30  in. 

VALVES. 

Kind    Piston 

Greatest    travel    6  in. 

Outside    lap 1  in. 

Inside   clearance 0  in. 

Lead     3/16  in! 

WHEELS. 

Driving,   diameter  over  tires 63  in. 

Driving,    thickness  of  tires 354  in. 

Driving   journals,   main,   diameter   and   length 11x12  in! 

Dri%ing  journals,  others,   diameter  and  length 10x12  in. 

Engine  truck  wheels,  diameter 3314  in. 

Engine    truck,    journals 6J4xl2  in. 

Trailing  truck  wheels,  diameter 42  in. 

Trailing    truck,    journals 8x14  in. 

BOILER. 

Style    Conical 

Working    pressure 170  lbs. 

Outside  diameter  of  first  ring 75K  in. 

Firebox,   length   and    width 108^^x66  in! 

Firebox  plates,   thickness J^  &  ^  in. 

Firebox,  water  space F,  &  S. — t'/i,  B — 4  in. 

Tubes,   number  and  outside  diameter 224 — 2  in. 

Tubes,     superheater 30 — 5}^  in. 

Tubes,  length 16  ft.  6  in. 

Heating   surface,    tubes 2,614  sq.   ft. 

Heating    surface,    firebox 254  sq.   ft. 

Heating  surface,   total 2,868  sq.  ft. 

Superheater  heating  surface 558  sq.  ft. 

Grate    area    49.5  sq.   ft. 

Smokestack,    diameter    18  in. 

Smokestack,   height   above    rail 187^  in. 

TENDER. 

Frame Cast  Steel 

Wheels.   diam>';tcr    33  in. 

.Tournals,   diameter  and  length 5J4xlO  in. 

Water  capacity   8,000  gals! 

Coal    capacity    14  tons 

'Equivalent  heating  surface  =  3,705  sq.   ft. 


Proceedings  of  the  International  Railway  Fuel  .Associa- 
tion.— We  have  been  informed  that  the  price  of  bound  volumes 
of  the  proceedings  for  1911  is  thirty-five  cents  for  the  paper 
binding  and  seventy-five  cents  for  the  morocco  binding,  instead 
of  $2.00  as  stated  in  the  review  given  in  the  September  issue  of 
this   journal. 


Plates  for  Locomotive  Fireboxes. — .Although  steel  has  been 
used  experimentally,  more  or  less,  copper  is  the  standard  prac- 
tice for  Great  Britain,  the  Colonies  and  Dependencies,  the  East- 
ern Hemisphere,  and  South  America,  whilst  steel  is  the  practice 
of  the  United  States  and  Canada.  The  experience  of  the  East- 
ern Hemisphere  in  regard  to  steel  fireboxes  is,  that  owing  to 
serious  corrosion  on  the  water  side  and  cracking  of  the  plates 
after  a  very  short  service,  this  material  has  been  abandoned. 
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SHOP  FLOORS* 


No  floor  surface  is  perfect  from  every  point  of  view.  The 
question  of  what  floor  to  adopt  for  a  shop  is  therefore  always 
a  choice  between  dififerent  combinations  of  good  and  less  good 
qualities.  While  the  factor  of  cost  is  apt  to  be  considered  the 
dominating  one  there  are  many  situations  in  which  cheapness 
is  not  the  most  important  item  in  the  choice  of  a  floor ;  or  to 
put  the  matter  a  little  differently,  it  is  sometimes  economy  to 
discard  the  floor  that  is  cheapest  in  first  cost  for  a  different  floor 
of  higher  cost  which  will  justify  this  higher  cost  because  of  its 
better  adaptation  to  the  particular  kind  of  service  required  of 
it.  Therefore,  although  I  have  been  asked  to  speak  particularly 
about  granolithic  floor  surfaces  for  shops,  I  am  not  in  the 
attitude  of  advising  granolithic  floor  for  any  and  every  service 
under  any  and  all  conditions.  The  granolithic  surface  has  good 
qualities  of  great  importance  and  I  shall  give  these  qualities  due 
weight.  But  I  shall  also  point  out  some  of  the  circumstances 
under  which  it  may  be  better  in  particular  cases  to  put  in  wood 
floors. 

In  first  cost  the  granolithic  floor  surface  has  the  advantage 
over  a  wood  floor,  the  cost  of  such  a  surface  laid  in  the  best 
manner  being  about  equal  to  the  cost  of  seven-eighths  maple 
flooring  delivered  at  the  work.  Besides  this  advantage  in  cost, 
the  granolithic  surface  is  fire-proof  and  waterproof,  and  will 
not  decay  or  disintegrate  under  washing  with  water,  which  is 
one  of  the  weak  points  of  the  wood  floor. 

There  are  other  considerations  involved  in  a  decision  between 
granolithic  and  wood  floors  concerning  which  it  is  unsafe  to  be 
very  dogmatic  without  first  defining  very  precisely  the  conditions 
of  each  particular  case.  Taking  first  such  a  matter  as  the  wear 
of  these  two  types  of  floor,  it  is  easy  to  see  that  a  wood  floor 
is  more  easily  repaired  than  a  granolithic  surface,  and  that 
repairs  to  a  wood  floor  can  bring  the  floor  to  its  original  ma.xi- 
mum  efficiency.  A  granolithic  surface  also  can  be  repaired  so 
that  the  new  patches  will  be  quite  as  good  as  the  original  sur- 
face, but  the  time  and  care  required  is  much  greater  than  with 
a  wood  floor.  In  repairing  a  granolithic  surface  it  is  neces- 
sary for  best  results  to  cut  out  the  broken  or  defective  portion 
•down  to  the  slab,  leaving  the  cut  with  vertical  edges.  Next, 
vthe  slab  must  be  cut  with  a  sand  blast  or  acid  until  the  aggregate 
:stands  out  sutficiently  to  give  a  good  bond  for  the  new  sur- 
face. Then  the  slab,  and  edges  of  the  cut,  having  first  been  well 
wetted,  must  be  grouted  with  neat  cement  mortar,  on  which 
the  new  finish  is  laid  before  the  grout  has  set.  Finally,  the  patch 
must  be  kept  wet,  and  protected  from  use  for  at  least  a  week. 
It  is  rarely  possible  to  satisfy  all  these  necessary  conditions,  and 
it  is  therefore  true  that  under  average  practical  conditions,  the 
repaired  portions  of  granolithic  floors  are  inferior  to  the  original 
surface  in  wearing  quality. 

In  this  contrast  between  wood  and  granolithic  floors  we  have 
to  deal  with  the  question  of  workmanship.  With  a  maple  top 
floor  the  difference  in  wearing  quality  between  a  floor  laid  by 
a  first-class  carpenter  and  the  floor  laid  by  a  merely  average 
■carpenter,  is  comparatively  slight;  but  with  the  granolithic  finish, 
ignorant  or  hasty  work  is  disastrous  almost  from  the  outset. 
The  granolithic  finish,  to  give  good  service,  must  be  laid  accord- 
ing to  the.  right  theory,  and  every  step  in  the  workmanship 
must  be  first  class.  It  is  not  at  all  difficult  to  get  a  first-class 
granolithic  surface  if  one  starts  out  with  a  determination  to 
have  it.  Good  work  costs  very  little  more  than  poor  work.  It 
must  be  admitted,  however,  that  a  great  many  granolithic  floors 
have  been  unsatisfactory.  Poor  workmanship  and  wrongly 
chosen  materials  are  the  reasons. 

Among  objections  which  have  been  raised  to  the  granolithic 
surface,  one  of  the  most  prominent  is  the  bad  effect  of  the  con- 
crete floor  upon  the  health  and  comfort  of  the  operatives  who 
stand  upon  it.  There  seems  to  be  little  doubt  that  long  stand- 
ing in  one  position  on  a  concrete  floor  is  not  good  for  the  opera- 
tive. The  reason  for  such  ill-effects  as  occur  is  not  the  e.xcessive 
hardness  of  the  concrete  floor,  as  is  so  generally  supposed,  but 
its  great  heat  absorbing  power.     Wood  is  a  poor  conductor,  a 

*  Oiscussion  by  Leonard  C.  Wason  on  paper  entitled  "Factory  Construc- 
tion  and  Arrangement,"   before   Am.   Soc.   M.   E. 


poor  radiator,  and  therefore  in  general  a  pretty  effective  insu- 
lator. But  when  an  operator  stands  lor  hours  on  a  concrete 
floor  the  heat  of  his  body  is  conducted  from  his  boot  soles  into 
the  concrete  rather  rapidly.  In  consequence  of  this  drawing 
away  of  the  body  heat,  feet  and  legs  become  more  or  less 
chilled,  the  circulation  in  the  legs  is  slackened,  and  pressure 
on  the  skin  of  the  feet,  coupled  with  this  sluggishness  of  cir- 
culation, due  to  the  loss  of  heat,  may  easily  give  rise  to  sore 
feet  and  to  various  pains  which  are  commonly  classed  under  the 
head  of  "rheumatism." 

That  these  bad  effects  do  occur  has  conclusively  appeared  in 
investigation  of  the  whole  question  made  by  the  Aberthaw  Con- 
struction Company  about  a  year  ago.  For  operators  who  are 
moving  about  while  at  their  work,  or  who  wear  thick-soled 
boots,  this  excessive  extraction  of  the  body  heat  by  the  concrete 
floor  is  a  negligible  matter.  For  men  working  steadily  at  the 
machines  in  one  position,  some  insulation  is  required.  It  is  the 
practice  in  many  machine  shops  to  give  the  men  foot  boards  or 
gratings  of  wood  on  which  to  stand.  These  do  away  altogether 
with   any   ill-effects   from   the   concrete   floor. 

Granolithic  floors  have  been  attacked  as  not  sufficiently  dur- 
able under  the  rough  usage  of  machine  shops  and  foundries. 
Here  again  we  have  to  take  into  consideration  the  all  important 
items  of  materials,  workmanship,  and  tlieory  of  construction. 
Nothing  but  the  hardest  natural  stone  in  the  way  of  a  masonry 
floor  can  long  withstand  the  wear  of  heavy  trucking.  The  usual 
form  of  truck  is  provided  with  small  diameter  wheels  having  a 
flat  tread  and  sharp  edges,  and  such  wheels  with  the  tilting  or 
slewing  of  trucks  that  is  always  in  evidence  in  turning  corners, 
will  gouge  and  dig  into  any  kind  of  floor.  But  the  granolithic 
finish  can  be  so  made  with  such  a  high  percentage  of  tough, 
elastic  aggregate  that  the  wear  of  trucking  is  borne  almost  ex- 
clusively by  the  aggregate  itself.  Nothing  but  steel  and  granite 
can  outwear  such  a  floor.  It  is  the  part  of  wisdom  in  laying 
granolithic  floors  over  which  there  is  a  heavy  truck  traffic  along 
certain  lines,  to  provide  steel  plates  or  gratings  properly  set 
in   the  concrete   to   form  lanes  or  tracks   for   the   heavy   trucks. 

The  nature  of  the  tools,  processes  and  products  in  a  given 
shop  bear  on  the  decision  between  granolithic  and  wood  floors. 
An  edged  tool  dropped  edge  down  on  a  granolithic  floor  would 
be  damaged  by  the  impact,  while  the  same  tool  dropped  edge 
down  on  a  wood  floor  would  dig  into  the  wood  and  probably 
suffer  no  damage.  Also,  a  manufactured  products  consisting  of 
delicate  metal  pieces  would  be  much  more  damaged  by  falling 
on  a  cement  floor  than  on  a  wood  floor.  Still  further,  the  dust 
produced  by  the  wear  of  some  granolithic  surface?  has  proved 
harmful  to  delicate  machinery  in  some  shops.  The  wood  floor 
does  not  of  itself  produce  a  dust  capable  of  any  visible  action 
as  an  abrasive.  It  is  possible,  however,  by  glueing  battleship 
linoleum  to  a  concrete  floor  to  get  many  of  the  advantages  of 
a  wood  surface.  Tools  and  small  manufactured  articles  are  as 
little  likely  to  break  by  falling  on  a  linoleum  surface  as  upon 
wood.  The  linoleum  is  without  the  innumerable  cracks  of  the 
wood  floor  and  therefore  is  much  more  easily  kept  perfectly 
free  from  dust.  Linoleum  is  also  an  eflicient  insulation  against 
loss  of  body  heat  to  the  concrete  floor. 

High  resistance  to  wear  of  every  sort  and  practically  com- 
plete dustlessness,  that  is  to  say,  freedom  from  the  production 
of  abrasive  dust,  can  be  secured  in  a  granolithic  surface  prop- 
erly made.  It  is  always  better  that  a  granolithic  finish  should 
be  laid  on  the  floor  slab  while  the  latter  is  still  green.  A  better 
bond  between  the  finish  and  the  slab  can  be  obtained  in  this 
way  than  is  possible  after  the  slab  has  fully  set.  Unfortunately, 
the  conditions  governing  the  erection  of  concrete  buildings  usu- 
ally put  off  the  laying  of  the  floor  finish  until  all  the  rest  of 
the  building  is  practically  completed,  and  this  involve?  the  need 
of  using  great  care  in  cleaning  and  roughening  the  slab  sur- 
face so  that  the  granolithic  finish  laid  upon  it  will  get  the  best 
possible  bond  with  the  slab.  Ordinarily  the  finish  need  not  be 
more  than  three-quarters  of  an  inch  thick.  Both  for  wearing 
capacity  and  for  the  avoidance  of  dust  through  abrasion  of 
the  concrete,  the  granolithic  finish  should  contain  the  highest 
possible  proportion   of   tough    stone   aggregate. 


November,  11)11. 


A.MI'.RHAX     EXGIXEliR    AND    RAlLKi  )  AlJ    J(JLR.\AL 


439 


For  the  most  durable  and  most  nearly  dustlcss  lloor  my  rule 
is  this :  First,  it  is  better  to  use  no  sand ;  sand  grains  are  brittle, 
are  early  broken  by  the  abrasion  of  feet,  and  cause  dustiness. 
Use  for  an  aggregate  a  stone  suitable  for  macadam  road,  taking 
the  sizes  that  pass  through  a  haif-irich  round  mesh  screen,  and 
nothing  smaller  than  that  pas.sed  by  a  20  mesh  screen.  Mix  the 
concrete  dry  of  the  consistency  used  in  making  blocks,  so  that 
considerable  tamping  will  be  required  to  bring  to  the  surface 
enough  water  for  trowelling.  Finally,  do  the  trowelling  before 
the  mortar  sets.  It  is  practicable  in  this  way  to  get  a  surface 
that  is  90  per  cent,  hard  stone ;  the  mortar,  of  course,  wears 
more  quickly,  but  its  small  area  makes  the  results  of  this  wear 
unobjectionable.  Prolonged  trowelling  of  a  wet  mixture  brings 
to  the  top  the  "laitance"  of  the  concrete,  which  is  the  part  in- 
capable of  a  true  set.  A  top  layer  of  laitance  is  therefore  porous 
and  wears  down  quickly.  Even  the  fine  particles  of  good  cement 
should  not  be  brought  to  the  top,  for  they  form  a  layer  which 
is  weakly  bonded  to  the  rest  of  the  concrete,  and  which  wears 
away  quickly,  appearing  in  the  air  as  dust. 


A  PRACTICAL  DEMONSTRATION  IN  FUEL   ECONOMY 


LEHIGH  VALLEY  RAILROAD 


The  impetus  given  the  general  question  of  fuel  economy  has 
without  a  doubt  been  one  of  the  most  prominent  features  of 
railroad  operation  during  the  past  two  years.  Some  of  the  sav- 
ings effected  have  been  remarkable  in  many  ways  and  princi- 
pally because  they  were  secured  through  the  co-operation  of 
the  engine  crews  and  not  through  any  particular  improvement 
in  existing  conditions  or  in  the  quality  of  the   fuel  used. 

The  amount  of  money  expended  yearly  for  locomotive  fuel  is 
the  largest  single  item  of  expense,  excepting  labor,  that  has  to 
be  met  by  railroads.  Its  magnitude  is  indicated  by  statistics 
furnished  by  the  Lehigh  Valley  Railroad,  which  show  that  the 
fuel  consumed  by  its  locomotives  for  the  year  ending  June  30, 
1910,  cost  about  $3,000,000.  During  this  period  there  were  in 
the  service  approximately  one  thousand  firemen,  which  indicates 
that  the  cost  of  fuel  handled  by  each  fireman  averaged  $3,000. 

The  railroads  generally  realize  that  the  fuel  prob'em  is  largely 
in  the  hands  of  the  engineers  and  firemen,  and  results  have  been 
chiefly  achieved  through  direct  appeal  to  the  engine  crews ;  in- 
telligent direction  of  their  eflforts  without  arbitrary  dictation, 
and  the  presentation  of  compelling  and  easily  understood  argu- 
ments to  show  just  how  potent  the  effect  of  a  little  extra  care 
and  watchfulness  implies  to  the  coal  pile.  For  instance,  the 
Lehigh  Valley  points  out  that  if  each  engineer  and  fireman 
would  reduce  the  cost  of  fuel  one  cent  per  locomotive  mile, 
which  would  mean  about  two  less  shovelsful  of  coal  per  mile, 
it  would  amount  to  a  reduction  in  cost  of  fuel  of  over  $200,000 
a  year ;  or,  in  other  words,  a  saving  of  $200,000  annually  can 
be  effected  by  engine  crews  making  this  apparently  insignificant 
improvement.  The  saving  cannot,  of  course,  be  made  by  one 
man  alone,  but  it  requires  the  united  efforts  of  the  one  thou- 
sand firemen  employed  by  the  Lehigh  Valley,  and  an  equal 
number  of  engineers. 

In  order  to  emphasize  what  can  be  accomplished  through  this 
eflfort  this  road  recently  undertook  the  most  remarkable  prac- 
tical demonstrations  of  which  there  is  any  record,  and  this  was 
no  less  an  achievement  than  that  of  running  one  engine  through 
without  charge  on  a  heavy  passenger  train  between  Bnft'alo  and 
Jersey  City,  a  distance  of  446.6  miles. 

That  the  argument  might  be  stronger  and  more  appealing  to 
the  Lehigh  Valley  irien,  it  was  decided  to  use  a  locomotive  which 
was  a  product  of  the  road's  own  shop,  and  one  of  the  class 
"F-6,"  No.  2475,  was  accordingly  selected  for  the  test.  This  is 
one  of  the  4-4-2  type  which  were  designed  in  the  office  of  the 
mechanical  engineer,  and  remodeled  in  the  Sayre  shop,  being 
placed  in  service  in  November.  loio.  Although  the  railroad 
company  calls  these  rebuilt  engines,  they  are  to  all  intents  and 
purposes  new,  as  only  a  few  old  castings  were  used  in  their 
reconstruction.     These  locomotives  were  not  only  w-ell  designed, 


but  carefully  constructed  as  well,  which  is  evuiced  by  the  lew 
maintenance  cost  since  being  placed  in  service,  i'heir  general 
appearance  indicates  that  every  man  wlio  worked  on  them  felt 
the  keen  personal  pride  in  his  work  which  calls  forth  the  best 
effort. 

In  view  of  this  noteworthy  run,  which  will  no  doubt  remain 
as  the  record  of  individual  locomotive  performance  for  a  long 
time,  the  principal  dimensions  of  these  class  l-'-6  engines  will 
be   of   interest ; 

Class     .*, p.g 

Type    Atbnuc. 

Cylinders     21"  x  26". 

iJiamcter  drivers    (over  tires) 77". 

lioiler    pressure ' 20o' lbs. 

1  ractivx-  ellorl 25,310  Ibc, 

Total    weight    of  engine   and   tender 303,100  lbs. 

Weight   on    drivers 99,700  lbs. 

^'^'el     Bituminous  coal. 

'■  Tebox    Semi-wide. 

Hues    374.  in-  a"  long. 

Crate     area 51,2  sq.   ft. 

Heating   surface,   flues 3,164  sq.   ft. 

Heating  surface,    firebox 160  sq.   ft. 

Heating  surface,   total 3,324  sq.  ft. 

On  June  21,  191 1,  locomotive  Xo.  2475,  with  engineer  John 
Corey,  and  lireman  Frank  Pettit  in  charge,  left  Buffalo  on  train 
No.  4,  consisting  of  ten  cars,  and  started  on  the  run  of  446.6 
miles  to  Jersey  City,  This  crew  was  in  charge  of  the  locomo- 
tive the  entire  distance  without  taking  coal,  or  cleaning  the  fire. 
Between  Wilkes-Barre  and  Fairview,  a  distance  of  16.3  miles, 
with  a  grade  of  95  feet  to  the  mile,  a  helping  engine  assisted 
the  train,  which  is  the  usual  practice.  The  regular  locomotive 
crews  east  of  Sayre  acted  as  pilots,  engineer  Corey  and  fireman 
Pettit  not  being  familiar  with  that  part  of  the  road. 

The    following   table   gives   the    weight   of   the    train   and   the 

distance   each   weight   was   hauled : 

Miles  Cars      Tons  behind  Car 

St.-Uions.                            Run.  Hauled.     Tender.  Miles.         Ton  Miles. 

Buttalo    to    r.ulhlehem.  .  .      359  10            560  3,590                201,040 

Bethlehem   to   Easton 11.6  8           433  92.8                6,022.8 

Easlon  to  Jersey  City. . .       76  7           372.8  532  •         28,332.8 


Total     4t(i.6  4,214.8  234,395.3 

The  siinmiary  of  the  run  is  given  below: 

Date    June   21,    1911. 

Engine    247i. 

Weather    Clear. 

Temperature     80  degrees    (average). 

Rail    Good 

VVind    Light. 

Coal     Bituminous. 

Number  of  stops  made 81. 

Number   of  miles   run 446.6 

Number  of  cars  hauled 10-8-7. 

Total    car   miles 4,214.8. 

Total  ton  miles 234,395.6. 

Time  leaving  Buffalo 9.    58  a,   m. 

Time    arriving  Jersey    City 10.01    p.    m. 

Time    on    road 12  hrs.  3  min. 

Time  scheduled    11    hrs.    57   min. 

Time   actual    running 10    hrs.    40    min. 

Number  of  times  fire  cleaned None. 

Times  fire  was  raked None. 

Times  grate   shaken 6    (slightly) 

Coal   leaving   Buffalo 34.050  lbs. 

Coal   arriving  Jersey  City 3.9S0  lbs. 

Coal    consumed    30,070  lbs. 

Coal  per  train   (or  locomotive)   mile 67.33  lbs. 

Coal  per  car  mile 7.134  lbs. 

Coal   per  ton   mile 0.128  lbs. 

Coal  per  square  foot  grate  area  per  hour .48.94  lbs. 

Average   steam    pressure 195  lbs. 

Minimum    steam    pressure 190  lbs. 

Times  water  was  taken 8. 

Average   speed,    deducting  stops 41.8  miles  per  hour. 

The  following  table  gives  a  comparison  of  some  of  the  fig- 
ures taken  from  this  test  run  and  corresponding  figures  for  the 
year  ending  June  30,   1910 : 

Coal  per  Pass.  Coal  per  Pass.  Shovels  full  per 

train  mile,  car  mile.  mile  (a  14  lbs. 

Train    4.    Tunc    21,    1911...        67.33  lbs.  7.134  lbs,  4,8 

Average    1910 132.2     lbs,  24,4        lbs,  9.4 

From  the  above  it  can  be  appreciated  what  is  possible  by 
careful  manipulation  of  a  locomotive  by  its  engineer  and  fire- 
man. This  performance  in  all  probability  is  the  most  remark- 
able ever  made  in  this  country  by  an  engine  hauling  a  heavy 
train  on  schedule  lime.  The  total  amount  of  coal  used  between 
Buffalo  and  Jersey  City  was  15  tons  and  70  lbs.,  while  the 
amount  of  coal  consumed  usually  on  this  run  is  between  25  and 
30  tons.  When  the  distance  run,  train  hauled,  coal  consumed, 
which  was  less  than  five  shovelsful  per  mile,  the  time  made  up 
and  the  average  steam  pressure  are  considered,  the  performance 
reflects  great  credit  on  all  who  were  instrumental  in  making  it 
a   success. 


440 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


November,  1911. 


[ESTABLISHED     1832] 
THE   OLDEST   RAILROAD  JOURNAL   IN   THE    WORLD 

-.AMERICAN- 
ENGINEER 


RAILROAD  JOURNAL. 
PUBLISHED  MONTHLY 

BY 

R.  m;.  van  arsdale,   inc. 

140    Nassau    Stre^et,    New  York 
J.  S.  BONSAlilj,     Vice-President   and    General    Manager 
Editors: 
E.  A.  AVKRILL,.  R.  H.  ROGERS 


REDUCTION  OF  RED  TAPE 


V.   C.   JONES,  Western   Representative 
407  Medinah  Bldg.,  Chicago 


NOVEMBER.  1911 


SUBSCRIPTlONS-$2.00  a  year  for  the  United  States  and  Canada;  $2.75  a   year 
to  Foreign  Countries  embraced  in  the  Universal  Postal  Union. 

Remit  by  Elxpress  Money  Order,  Draft  or  Post  Office  Order. 

Subscription    for    this    paper   will    be  received   and    copies   kept   for   sale   by 

Damrell  &  Upham,  283  Washington  St..  Boston.  Mass. 

R.  S.  Davis  &  Co..  346  Fifth  Ave..  Pittsburgh.  Pa. 

Post  Office  News  Co..  217  Dearborn  St..  Chicago,  111. 

Philip  Roeder.  307  North  Fourth  St,.  St.  Louis.  Mo. 

Century  News  Co..  6  Third  St.,  S.  Minneapolis,  Minn. 

W.  Dawson  &  Sons,  Ltd..  Cannon  St..  Bream's  Buildings,  London.  E.  C, 
England. 


ADVELRTISEMEINTS— Nothing  will  be  inserted  in  this  journal  for  pay.  except 
in  the  advertising  pages.  The  reading  pages  vnll  contain  only  such  matter 
as  we  consider  of  interest  to  our  readers. 


TO  SUBSCRIBERS — The  American  Engineer  and   Railroad  Journal  is  mailed 

regularly  to  every  subscriber  each  month.  Any  subscriber  who  fails  to  receive 
his  paper  should  at  once  notify  the  postmaster  at  the  office  of  delivery,  and 
in  case  the  paper  is  not  then  received  this  office  should  be  notified,  and 
the  missing  copy  will  be  supplied. 


CONTENTS 


The   Speed   and  Acceleration   Problem.      By   G.    E 421* 

Superheater   Locomotives  2-S-2   lype,   G.    N.   Ry 424* 

Electric  Locomotives  for  Panama  Canal    42T 

The   American    Railway   Association    Meeting 427 

Some   New  Jigs  and   Methods,   C.   &   N.   W.   Ry 428* 

University    of    Illinois    Students 429 

Locomotive    Fuel    Oil    Statistics 429 

Six  Hundred  Ton  Reinforced  Concrete  Coaling  Station,  B.   &  O.  Ry.  430' 

Prizes   for   a    Good    Track 431 

■  A    Railway    Experimental    Station 432 

The   \'alue  of   the   Brick  Arch 435 

Tests  of   Nickel   Steel  Riveted  .Joints 435 

Powerful   Freight   Locomotives  with    Superheater,    M.   P.   Ry 436* 

Plates    for    Locomotive    Fire    Box 437 

Shop    Floors    438 

A   Practical   Demonstration   of   Fuel    Economy,    L.    V.    R.    R 439 

Reduction   of  Red  Tape 440 

The   Brick  Arch    440 

Blocking  the   Initiative    441 

Railroad   Shop   Tools    441 

Quick   Return    Crank    Shaper    Motion — Conimunication 442* 

Improvements    in    Speed    Clutches 443* 

A  Remarkable    New   Relieving  Lathe 444* 

Thomson  and  Elnser   Locomotive   Superheater 445* 

Electric  Locomotives  for  the  Hoo.sac  Tunnel,  B.  &  M.  R.  R 446* 

Cab   Details   of  4-6-2   type   Locomotive,   P.   L.   &   M.    Ry 448' 

A  Fireless  Steam  Locomotive 449 

National    Railway   Appliances    Association 449 

The  New  Morris   16  Inch   Lathe 460' 

M.   M.   &   M.   C.    B.   Conventions 457 

Style  "B'*  Pilliod  Locomotive   Valve   Gear 452 

A    Truck    Crane    of    General    Utility 453* 

Highly   Developed  Radial   Drilling  and  Tapping  Machine 454* 

Some    Experiments    with    Trucks 455 

Heavy  Switching  Locomotive,  C.  &  W.  I.  R.  R 457* 

Fresnal    Lens   in    Railroad    Service 457 

Railroad    Clubs    458 

An   Improved  Cutter  Head    459* 

Personals     459 

Notes   and   Catalogs    460 

*  Denotes   illustrated    article. 


An  incidental  benelit  of  the  unit  system,  as  now  practiced  on 
the  Union  Pacific  and  Southern  Pacific  railroads,  appears  to  be 
a  large  reduction  in  correspondence,  and  practically  the  elimina- 
tion of  red  tape.  It  is  estimated,  although  the  exact  figures  are 
not  obtainable,  that  within  the  last  two  and  one-half  years  the 
application  of  the  principles  of  the  unit  system  has  caused  a 
reduction  of  more  than  500,000  letters  a  year  in  the  correspon- 
dence of  the  operating  department  of  the  Harriman  lines. 
Where  previously  at  the  same  headquarters  it  was  said  that 
several  partial  records  of  a  transaction  existed,  now  there  is 
one  complete   record. 

The  unit  system  of  organization  has  now  been  installed  in 
the  general  operating  offices  and  on  taenty-two  operating  di- 
visions of  the  Union  Pacific  system,  and  the  Southern  Pacific 
system,  of  the  Harriman  lines.  Some  of  the  underlying  prin- 
ciples of  the  system  have  been  applied  to  several  other  offices 
and  divi.'^ions  of  these  lines.  The  unit  system  it  may  be  said, 
like  all  other  similar  innovations,  depends  for  its  success  upon 
the  spirit  of  co-operation  existing  and  engendered  in  the  per- 
sons responsible  for  its  every-day  working. 


THE  BRICK  ARCH 


Users  of  the  brick  arch  five  to  ten  years  ago  can  be  divided 
into  tW'O  classes,  those  who  found  sufficient  advantages  in  it 
to  more  than  equal  the  expense  of  the  brick  and  trouble  of  main- 
taining them,  and  those  who  found  their  conditions  such  as  to 
make  the  arch  unprofitable.  Both  classes  have  much  to  learn 
concerning  the  brick  arch  as  it  is  now  being  designed.  The 
sectional  arch  now  being  generally  applied  is  much  different  from 
the  old-style  design  and  eliminates  all  of  the  principal  objec- 
tions previously  raised,  permitting  the  advantages  to  be  obtamed 
under  nearly  all  conditions  without  the  offsetting  disadvantages 
and  unwarranted  expense. 

Carefully  conducted  tests  on  all  sides  indicate  the  arch  to  be 
one  of  the  most  valuable  fuel  economizers  or  capacity  increas- 
ers.  As  reported  in  another  part  of  this  issue,  the  tests  on  the 
New  York  Central  Mallets  show  that  in  connection  with  the 
superheater,  the  arch  alone  gave  a  fuel  saving  of  about  11  per 
cent.  As  we  begin  to  approach  the  limit  of  the  fireman's  en- 
durance an  opportunity  for  an  11  per  cent,  saving  in  fuel,  or,  in 
other  words,  a  13  or  14  per  cent,  increase  in  capacity  of  loco- 
motive is  of  inestimable  value. 

It  is  interesting  to  investigate  the  effect  of  the  arch  in  the 
firebox  which  causes  such  a  difference  in  the  boiler  capacity  as 
a  whole.  The  arch  as  now  generally  installed  is  carried  on 
water  tubes,  from  two  to  four  in  number,  depending  upon  the 
width  of  firebox,  extending  from  the  inside  throat  sheet  to  the 
upper  part  of  the  back  firebox  sheet.  The  arch  brick  in  small 
sections,  each  of  them  of  a  size  to  be  conveniently  handled  by 
one  man,  rest  on  and  between  these  tubes  and  are  carried  up- 
ward to  a  point  about  18  to  24  inches  from  the  crown  sheet,  ex- 
tending back  from  Yi  io  Yz  ol  the  length  of  the  firebox.  They 
are  sometimes  tight  against  the  throat  sheet,  but  more  often  a 
space  of  3  or  4  inches  is  left  open  at  this  point. 

In  a  firebox  without  a  brick  arch,  when  the  door  is  closed,  the 
flame  and  gases  from  the  fuel  bed  probably  take  an  almost  direct 
path  to  the  tubes,  in  which  case  the  back  firebo.x  sheet  or  door 
sheet,  a  large  part  of  the  crown  sheet  and  the  upper  back  cor- 
ners of  the  side  sheet  have  no  direct  impinging  action  from 
the  flame  and  receive  only  radiated  heat.  While  no  one  yet  has 
accurately  determined  what  the  relative  value  of  firebox  and 
tube  heating  surface  may  be,  there  is  do  doubt  but  what  fire- 
box heating  surface  is  several  times  as  valuable  as  an  equal 
amount  in  tubes,  and  in  a  locomotive  without  a  brick  arch  fully 
half  of  this  surface  is  not  utilized  to  the  best  advantage. 

When  the  arch  is  installed,  the  flames  are  compelled  to  pass 
backward  underneath  it  and  then  make  a  sharp  turn  over  the 
top  of  the  arch,  in  this  way  impinging  directly  against  the  door 
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sheet,  the  crown-  sheet  and  the  back  part  of  the  side  sheets,  per- 
mitting them  to  trnnsniit  as  nuicli  heat  as  the  water  circulation 
back  of  tliem  will  absorb.  At  the  same  time,  the  section  in  frout 
and  above  the  arch  are  not  robbed  of  their  opportunity. 

There  is  another  feature  in  connection  with  the  brick  arch 
which  seems  tn  e.xplaiu  part  of  the  result,  and  that  is  in  getting 
xind  holding  very  high  temperatures  along  the  bottom  of  the 
side  sheets.  The  amount  of  heat  passing  through  a  steel  plate  is 
to  some  extent  governed  by  the  same  rules  as  the  amount  of 
water  passing  through  a  pipe,  i,  c,  the  difference  in  temperature 
between  the  two  sides  of  the  sheet  act  much  the  same  as  the  dif- 
ference in  pressure  at  the  two  ends  of  a  pipe.  With  the  arch 
the  high  temperature  held  along  the  bottom  of  the  side  sheet 
where  there  is  the  lowest  temperature  on  the  opposit  side  gives 
an  opportunity  for  this  surface  to  transmit  its  maximum  capacity. 

While  a  fair  proportion  of  the  value  of  the  arch  is  probably 
due  to  the  presence  of  an  incandescent  body  in  the  inidst  of  the 
firebox  and  the  increasing  of  the  length  of  the  flame,  it  would 
appear  from  the  discussion  just  given,  that  its  action  simply  as 
a  baffle  plate  is  one  of  its  most  important  features. 


BLOCKING  THE  INITIATIVE 


A  prominent  feature  of  railroading  as  viewed  in  this  country 
of  late  IS  the  widespread  policy  of  encouraging  the  rank  and 
file  to  take  the  initiative,  possibly  not  so  much  in  action,  but  in 
suggestion.  It  is  not  at  all  uncommon  to  see  boxes  placed  close 
to  master  mechanics'  offices  where  the  men  are  requested  to  de- 
posit any  idea,  plan  of  work  or  appliance  which  may  be  in  the 
direction  of  improving  existing  conditions  or  methods.  In  con- 
sequence of  this  obviously  correct  procedure,  thousands  of  ideas 
have  been  worked  into  practical  possibilities  of  incalculable  value 
to  the  general  scheme  of  locomotive  maintenance. 

It  is  rather  expected,  indeed,  from  an  American  standpoint, 
that  mechanics  shall  be  originators  of  ideas,  and  it  is  quite  evi- 
dent that  of  late  they  have  measured  up  to  it.  In  fact,  it  may 
be  said  that  many  of  the  advanced  ideas  which  prevail  to-day 
originated  at  the  bench  or  the  machine,  and  railway  manage- 
ment sensibly  fosters  this  inventiveness. 

In  contrasting  shop  methods  abroad  with  those  prevailing  in 
this  country  it  is  impossible  not  to  be  impressed  by  the  fact 
that  very  little  initiative  seems  to  be  permitted  or  taken  advan- 
tage of  by  either  shopmen  or  their  foremen.  This  is  particu- 
larly noticeable  in  the  lack  of  the  commonest  labor-saving  de- 
vices, and  what  have  been  termed  on  this  side  of  late  "shop 
kinks,"  are  practically  unknown  quantities.  An  observer  will 
search  in  vain  for  the  examples  of  inventive  ingenuity  which 
practically  every  American  shop  can  afford  in  profusion,  and 
which  in  many  instances  have  so  greatly  simplified  and  cheap- 
ened production  as  to  be  unbelievable. 

A  very  interesting  study  is  afforded  in  this  contrast  and  it 
will  be  found  as  it  progresses  that  the  problem  is  not  by  any 
means  unsolvable.  In  the  long  run  it  simply  resolves  to  the 
fact  that  in  this  country  the  workman  is  given  every  encourage- 
ment to  think,  from  the  time  when  he  enters  on  his  trade  as  ap- 
prentice until  the  highest  pinnacle  has  been  reached,  while 
abroad  he  is  encouraged  not  to  think,  the  latter  being  largely 
the   perquisite  of  the  directing  heads. 

This  impression  was  formed  after  a  very  long  and  close  an- 
alysis of  foreign  shopmen  and  methods,  and  even  of  the  train 
service.  Every  move  is  laid  out  in  advance,  so  far  as  any  pos- 
sible contingency  can  be  estimated,  both  in  the  shop  and  on  the 
road,  and  this  detail  is  indeed  carried  to  such  a  refinement  that 
it  would  appear  the  man  who  does  the  thinking  would  not  only 
consider  any  omission  a  very  serious  matter,  but  a  personal  re- 
flection as  well. 

In  keeping  with  this  condition  it  is  not  surprising  that  the 
men  in  the  large  repair  shops  appear  to  be  a  very  comfortable 
lot.  They  take  life  easily  and  impress  the  visitor  as  not  intend- 
ing to  work  too  hard.  Certainly  they  do  not  appear  as  a  body 
who   would   remain   up   nights   endeavoring  to   evolve    new   jigs 


and   methods.     Should   they  attempt   the   latter  it   is   not  at  all 

likely  that  the  suggestion  would  be  viewed  with  any  particular 
favor,  even  if  they  could  be  placed  before  the  head,  who,  by  the 
way,  IS  very  much  further  removed  from  his  rank  and  lile  than 
any  superintendent  of  motive  power  under  our  plan  of  organiza- 
tion. 

So  long  as  this  heavy  thinking  is  done  by  very  few  men  they 
arc  enormously  compensated.  K.  M.  Webb,  chief  mechanical  en- 
gineer of  the  London  and  North  Western  Ry.  of  England,  re- 
ceived the  equivalent  of  $3.s,0(X)  per  year.  They  are  willing  to 
pay  a  man  well  who  can  think  for  his  entire  department.  It  is 
said  that  Mr.  Webb  discouraged  his  men  to  produce  labor-saving 
devices  because  he  had  an  ample  staff  of  mechanical  engineers 
for  that  purpose  and  who  were  well  paid  to  do  all  of  the  in- 
venting. Thus  the  range  for  originality  became  somewhat  con- 
structed on  that  system  at  least. 

It  is  practically  unknown  for  a  subordinate  official,  even,  not 
to  mention  the  vast  rank  and  file,  to  take  the  initiative.  The 
features  of  personality  and  individuality  which  endow  Ameri- 
can railroading  with  such  a  valuable  as  well  as  picturesque  aspect 
are  entirely  lacking  abroad,  because  the  employees,  through  the 
absolutely  inflexible  system  of  organization  which  prevails,  must 
be  largely  automatons.  The  general  scheme  is  also  a  wonderful 
example  of  absolute  subordination,  one  so  complete  that  indi- 
vidual effort  is  seriously  hindered,  if  not  altogether  checked. 
The  men  are  inherently  not  self-assertive,  as  in  this  country,  and 
in  the  face  of  the  prevailing  systems  this  cannot  well  be  engen- 
dered. 


RAILROAD  SHOP  TOOLS 


It  is  a  singuar  fact  in  connection  with  American  railway  meth- 
ods that  the  majority  of  roads  do  not  seemingly  favor  the  ex- 
istence of  a  depreciation  fund  for  taking  care  of  shop  machin- 
ery, and  so  far  as  regards  this  particular  item,  at  least,  some- 
thing of  value  might  be  learned  from  an  analysis  of  methods  in 
vogue  overseas,  and  especially  in  England.  The  system  there 
adhered  to  makes  admirable  provision  for  the  maintenance  of 
not  only  rolling  stock,  but  machine  tools  as  well  by  setting  aside 
annually  a  definite  amount  to  be  spent  for  this  work.  This 
ainount  is  increased  from  time  to  time  with  the  increase  in  the 
amount  and  capacity  of  the  equipment,  and  it  forms  an  ade- 
quate depreciation  fund  for  keeping  the  rolling  stock  and  shop 
equipment  up  to  a  uniform  condition  of  efficiency. 

Five  per  cent,  is  taken  as  a  fair  amount  to  be  allowed  for 
depreciation  on  each  machine  tool  per  year,  and  it  is  claimed 
that  an  annual  appropriation  of  s  per  cent,  of  the  value  of  the 
machinery  in  each  shop  would  practically  renew  the  machine 
equipment  once  in  every  20  years.  This  must  naturally  appeal 
as  a  far  more  sensible  and  consistent  procedure  than  that  gen- 
eraly  prevailing  where  a  master  mechanic  must  make  a  des- 
perate fight  for  many  months  before  a  machine  admittedly  ob- 
solete can  be  replaced  by  one  of  modern  design  capable  of  re- 
turning adequate  service  for  the  investment. 

In  this  general  connection  many  timely  inferences  may  be 
drawn  of  much  significance.  For  instance,  in  buying  new  ma- 
chines care  should  be  taken  to  select  those  which  will  effect  the 
largest  earnings.  Needless  to  add  that  care  should  also  be  ex- 
ercised to  see  that  the  machines  which  are  known  to  be  the  least 
profitable  should  be  first  replaced  by  those  of  inodern  design. 
Special  machines,  excepting  wheel  and  axle  lathes,  which  are 
as  a  rule  essential,  are  generally  unprofitable  except  in  cases 
where  they  can  be  kept  in  constant  use. 

The  selection  of  lathes,  for  example,  is  a  matter  requiring 
care  and  deliberation.  In  many  cases  it  would  be  preferable 
to  decide  on  a  turret  lathe  instead  of  an  engine  lathe,  as  on 
certain  classes  of  work  a  modern  turret  lathe  will  produce  from 
two  to  five  times  as  much  work  as  an  ordinary  engine  lathe.  An- 
other machine  which  is  superior  in  many  instances  to  the  latter  is 
the  vertical  boring  and  turret  mill  or  lathe.  This  machine  will  pro- 
duce at  least  double  the  amount  of  work  that  is  possible  on  an 
engine  lathe ;  almost  anything  that  an  ordinary  lathe  can  do,  and 
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much  that  it  cannot  perform,  is  handled  hereon  usually  in  a 
much  shdrter  time,  and  in  a  more  satisfactory  manner,  with 
the  additional  advantage  of  occupying  less  floor  space. 

A  well-equipped  tool  room  has  more  to  do  with  the  efficiency 
of  a  shop  than  the  majority  of  master  mechanics  seem  to  realize. 
Every  tool  should  have  its  place  and  should  be  kept  in  good 
condition  for  immediate  use  so  that  when  it  is  needed  it  can  be 
procured  quickly.  Old  machine  tools  should  be  replaced  by 
modern  tools  as  quickly  as  possible,  for  until  they  are  the  rail- 
road shop  will  not  be  in  proper  position  to  reap  the  full  benefits 
to  be  derived  from  higli  speed  steels  and  up-to-date  metliods. 


QUICK  RETURN  CRANK  SHAPER  MOTION 


To  THE  Editor  : 

We  refer  to  your  article  on  page  416,  October,  191 1,  issue, 
about  the  quick-return  motion  of  the  crank  shaper.  We  use  the 
simple  form  of  quick-return  mechanism,  and  we  ask  for  space 
to  show  why  we  believe  this  is  the  best,  mainly  because  it  is 
simple,  and  why  the  mechanism  described  as  the  two-piece  crank 
is  objectional  from  reverse  reasoning,  because  it  is  very  com- 
plicated. We  merely  wish  to  show  the  mechanism  of  both  types 
so  that  the  railroad  mechanical  departments  can  judge  between 
them. 

In  Fig.  I  herewith  is  shown  the  construction  of  our  simple 
quick-return  mechanism.  It  will  be  noted  that  there  is  but 
one  bearing  surface  to  this  bull  gear,  as  compared  to  ten  bear- 
ing surfaces  in  the  complicated  quick-return  mechanism.  A 
little  further  along  we  will  show  these  ten  bearing  surfaces. 
The  one  bearing  surface  of  the  simple  quick-return  mechanism 
is  the  hub  of  the  bull  gear  in  the  column.  Be  sure  to  note  that 
this  journal  is  hardened  and  ground,  and  has  a  self  oiling  bear- 
ing. This  hardened  and  ground  journal  with  flooded  lubrication 
will  not  wear  elliptical.  It  will  also  be  noted  that  the  gear  teeth 
are  radial  from  a  point  within  the  bearing  to  reduce  the  over- 
hang all  that  is  possible,  and  that  the  hub  is  very  long  to  ofifset 
the  overhang. 

In  Fig.  2  we  show  the  four  parts  of  the  so  called  two-piece- 
crank,  obtained  by  separating  the  component  parts  of  this  bull 
gear.  The  ten  bearing  surfaces,  all  of  which  are  in  action 
while  the  tool  is  cutting,  are  as  follows :  Number  i  runs  in 
column  and  corresponds  to  the  one  hub  bearing  of  the  simple 
quick-return    mechanism ;    but    although   this   bearing   must    take 
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the  full  thrust  of  the  cut  it  is  very  short  as  compared  to  the 
same  bearing  in  the  simple  quick-return.  The  other  bearing 
surfaces  are  numbered  so  that  the  journal  and  its  bearing  can 
be  easily  seen,  the  journals  being  indicated  by  numbers  2,  3, 
4,  etc.,  and  the  corresponding  bearing  by  numbers  2',  3',  4',  etc. 
Number  ten  is  in  contact  with  a  flange  on  the  column. 

Is  it  necessary  to  point  out  that  these  nine  extra  bearing  sur- 


Hardened  and  ground  journals. 
Self  oiling  bearings. 


faces  are  increasing  friction  and  wear?  It  should  also  be  noted 
that  two  of  these  bearings  are  flat  rubbing  surfaces  (No.  7  and 
No.  8)  acting  like  a  brake,  and  some  of  the  radial  moving  parts 
are  placed  close  to  the  periphery  of  the  bull  gear  (No.  4,  No.  9 
and  No.  10)  which  is  more  objectionable  from  a  standpoint  of 
frictional  increase  than  a  well  designed  hub  bearing.  We  wish 
to  say  right  here,  that  the  designing  of  machine  tools  is  going 
rapidly  away  from  the  complicated  to  the  simple  forms  of 
mechanism,  and  the  designer  who  can  get  the 
same  action  with  fewer  parts  is  the  most  suc- 
cessful. 

We  freely  admit  that  the  complicated  quick- 
return  mechanism  shown  does  bring  about  the 
effect  desired  by  its  designer,  that  of  a  very 
quick-return  and  an  even  cutting  speed,  but  at 
what  a  loss  of  simplicity  and  power!  Power 
of  efficiency  is  our  pet  hobby,  and  we  court 
investigation  and  tests  to  demonstrate  our 
position  in  this  respect.  Is  an  even  cutting 
speed  so  desirable  in  planing?  If  so,  why  is 
Mr.  Powell  so  enthusiastic  over  his  accelerat- 
ing cut  planer?  Further,  it  has  been  shown 
time  and  again,  that  the  quick-return  in  plan- 
ing is  not  nearly  so  important  as  the  speed 
at  which  the  cut  can  be  taken.  If  the  quick- 
return  is  so  important,  why  the  variable  speed 
planer  with  a  constant  return?  The  accelerat- 
ing motion  of  a  shaper  ram  is  especially  valu- 
able in  that  it  reduces  the  shock  of  the  tool's 
entering  and  leaving  the  work.  A  heavier  cut 
can  be  taken,  and  a  faster  speed  maintained. 
In  other  words,  more  work  and  better  work 
with  less  e.xpenditure  of  power. 

Queen  City  I\I.\chine  Tool  Co.. 
Cincinnati,  O. 
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IMPROVEMENTS  IN  SPEED  CLUTCHES 


The  ;ulvciit  of  high  speed  steels,  deiiiandiiig  licttcr  ami  more 
powerful  clutclics  on  countershafts,  and  many  ntlK-r  require- 
ments imposed  by  modern  practice,  has  resulted  in  a  very  high 
development  of  these  devices.  They  have  been  adopted  for  use 
as  parts  of  machines  by  sonic  of  the  leading  manufacturers  with 
perfect  success.  l'"or  the  past  several  years  the  Carlyle  Johnson 
Machine  Co.,  of  Manchester.  Conn.,  makers  of  the  Johnson  fric- 
tion clutch,  have  been  embodying  many  improvements  which 
simplify  the  working  mechanism  of  these  clutches,  and  add  to 
their  efficiency,  with  the  result  that  a  product  is  attained  in  the 
new  design  leaving  practically  nothing  to  be  desired  from  the 
viewpoint  of  either  efficiency  or  simplicity. 

As  will  be   seen  in   the  accompanying   illustrations,  tliis  clutch 
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.SINCLK     CLUTCH — EXTICRIOH. 


SECTION    SHOWING    CLUTCH    i;XC.\ljED    AND    FULLEV    MOUNTED    ON 
HUB   OF   FRICTION    CUP. 


has  but  few  parts,  and  is  very  compact.  A  body  fastened  to  the 
shaft  carries  a  split  ring  in  which  are  inserted  a  pair  of  levers. 
A  curve-shaped  wedge,  which  is  made  part  of  a  shipper  sleeve, 
forces  the  levers  apart,  expands  the  ring  and  brings  the  outer 
surface  into  frictional  contact  with  the  inner  surface  of  the 
friction  cup,  the  hub  of  the  latter  being  made  to  suit  require- 
ments. 

The  leverage  is  so  compounded  that  very  little  pressure  is  re- 
quired to  operate  the  clutch.  One  screw  which  moves  two  taper 
blocks,  set  into  the  levers,  adjusts  the  contact  of  the  ring  and 
cup  to  any  tension.  This  is  easily  reached  with  a  screw  driver 
through  a  hole  in  the  friction  cup.     The  perfectly  smooth  ship- 


per sleeve  entirely  covers  the  working  parts  so  no  dirt  can  get 
near  them.  The  double  clutch  requires  but  little  more  space  than 
single  and  has  two  friction  cups  with  hubs  on  which  can  be 
mounted  pulleys,  cones,  gears,  etc.,  of  any  diameter  and  face. 

The  double  clutch  has  been  employed  with  great  success  in 
the  instance  of  some  of  the  largest  machine  tools  ever  con- 
structed, a  notable  illustration  being  in  connection  with  the 
Betts'  heavy  boring  and  turning  mill.  One  of  these  machines 
swings  20  ft.  3  in.  in  diameter  and  takes  work  I2  ft.  high  under 
the  tools.  The  tool  spindles  have  a  travel  of  72  inches,  and 
the  total  weight  of  the  machine  is  373,000  lbs.  In  this  very 
massive  design  ease  of  operation  has  been  very  largely  secured 
through  liberal  use  of  the  friction  clutches  above  described. 
Two  double  clutches  are  used  in  the  nest  of  gears  on  either  side 
of  the  machine,  the  design  being  such  that  the  face  plate  or 
table,  instead  of  being  driven  by  one  pinion,  is  driven  by  two 
pinions,  one  on  each  side.  The  feature  of  driving  from  both 
sides  of  the  table  tends  toward  smooth  running  and  increased 
stiffness  under  cuts  that  are  not  entirely  continuous.  The  New- 
ton 30  in.  horizontal  milling  machine  and  the  Newton  I-beam, 
cold  saw  cutting  off  machine  afford  additional  instances  of  how 
this  small  compact  clutch  is  used  by  machine  tool  builders  as 
part  of  some  of  the  best  high  grade  machine  tools  built.     It  is 


DOLTBLE   CLUTCH — EXTERIOR. 


SECTION     SHOWING    CLUTCH     DISENGAGEL. 

said  that  16.000  of  these  clutches  have  been  used  by  one  manu- 
facturer of  turret  lathes  as  part   of  the   lathe   head. 

Tha  method  of  driving  machinery  direct  from  the  line  shaft 
by  the  employment  of  this  device,  without  the  use  of  counter- 
shafts over  each  machine,  is  also  of  decided  interest.  The  sav- 
ing in  power,  pulleys,  countershafts,  overhead  or  across  belts,  the 
maintenance  of  which  is  a  constant  item  of  expense  and  amounts 
to  considerable  each  year,  soon  pays  for  this  equipment.  This 
form  of  direct  drive  is  now  being  extensively  used  by  many 
large  manufacturing  concerns  throughout  the  country  with  en- 
tire satisfaction.  The  amount  of  friction  eliminated  and  the 
power  saved  by  such  a  drive  can  no  doubt  be  readily  appre- 
ciated. 
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A  REMARKABLE  NEW  RELIEVING  LATHE 


One  of  the  most  progressive  steps  in  lathe  manufacture  that 
has  occurred  in  many  years  is  noted  in  the  new  "Hamilton"  re- 
lieving lathe^  which  is  the  latest  production  of  the  Hamilton 
Machine  Tool  Co.,  of  Hamilton,  O.  This  new  machine  is  a  lathe 
with  a  relieving  device  for  backing  off  straight  or  taper  taps  or 
reamers,   also   for   both   straight,   angular   and   face   mills.     The 


loosening  the  two  bolts  the  spindle  can  be  turned  by  hand  with- 
out clianging  the  position  of  the  cam.  g  is  a  short  screvv',  and 
when  the  lathe  is  not  required  for  relieving  should  be  removed 
and  the  long  screw  which  is  furnished  put  in  its  place.  This 
substitution  converts  the  machine  into  a  standard  lathe. 

The  new  lathe  will  handle  work  up  to  its  greatest  capacity 
between  centers,  the  relieving  mechanism  being  driven  from  the 
back  gearing  through  change  gears  and  a  splined  rod  which  ex- 


THE   HAMILTON   RELIEVING   LATHE. 


novelty  of  this  construction  is  that  it  will  not  only  do  the  work 
of  any  lathe,  but  will  do  the  work  of  any  relieving  machine 
as  well. 

The  attempt  has  been  made  in  the  past  to  provide  this  dual 
capacity  through  relieving  attachments,  but  these  cannot  be 
likened  to  other  than  makeshifts,  as  through  their  use  only 
straight  work  is  possible,  whereas  in  the  macliine  under  con- 
sideration taper,  angular  and  face  work  can  be  performed  with 
equal  facility.  This  relieving  device  is  not  an  attachment  in  any 
sense,  but  is  built  into  and  is  a  part  of  the  lathe  itself.  At  the 
same  time  the  interchange  of  a  long  screw  for  a  short  one 
throws  out  the  relieving  feature  of  the  machine  and  converts  it 
into  a  standard  lathe.  The  new  machine  will  relieve  all  straight 
and  taper  tap  and  reamers,  also  all  straight  and  angular  face  mills 
up  to  10  in.  in  diameter,  with  any  number  of  teeth  from  two  to 
sixteen.  It  is  not  confined  to  outside  relieving,  but  will  do  in- 
side work  as  well,  such  as  hollow  mills,  doing  it  as  rapidly  and 
as  accurately  as  a  machine  built  solely  for  that  purpose. 

An  analysis  of  the  relieving  device  becomes  naturally  the  most 
interesting  feature  in  the  study  of  this  fine  tool,  and  through 
reference  to  the  line  drawing  of  the  top  of  the  carriage  its  op- 
eration may  be  readily  grasped. 

In  this  o  is  a  coiled  spring  adjusted  by  means  of  a  screw- 
driver screw  and  is  provided  with  a  lock  nut,  which  should  be 
kept  tight  so  as  to  maintain  an  even  pressure  of  the  cam  link  c 
against  the  cam  b.  Of  the  latter  three  are  furnished,  one  double, 
one  triple,  and  one  quadruple,  which  are  sufficient  for  relieving 
sixteen  numbers  of  teeth,  from  2  to  i6  inclusive.  This  cam  is 
easily  removed  after  releasing  the  tension  of  spring  a.  and  it 
is  held  in  place  by  a  screw  and  washer,  c  is  the  cam  link  which 
is  held  against  the  cam  b  by  means  of  spring  o,  and  must  be 
removed  before  trying  to  lift  out  cam  b. 

The  adjusting  block,  which  gives  any  amount  of  relief  from 
1/32  in.  to  s/l6  in.  is  marked  d,  and  is  operated  by  the  adjusting 
screw  c.  This  is  a  double  screw,  one  inside  of  the  other,  and  by 
loosening  the  outer  screw  and  turning  the  inner  screw,  cither  to 
the  right  or  left,  the  amount  of  relief  is  increased  or  diminished 
as  required.  /  is  the  adjusting  gear  and  is  used  for  setting  the 
work  in  proper  relation  to  the  tool  so  that  the  same  will  "kick 
back"  at  the  proper  time.     This  is  a  very  handy  feature,  as  by 


tends  the  full  length  of  the  bed.  The  shaft  drives  a  spur  gear, 
which  in  turn  drives  another  spur  gear  running  loose  on  a  slot- 
ted disc  which  is  keyed  to  a  bevel  gear  shaft.  Changing  the 
throw  to  suit  any  particular  work  is  accomplished  by  turning 
a  screw  on  the  outside  of  the  swivel.  This  regulates  the  po- 
sition of  the  adjusting  block  that  slides  along  the  cam  link  in- 


LUAijKA.M    OF    RELIEVING    DEVICE. 

side  of  the  swivel  and  connects  with  the  cam.  The  swivel  itself, 
turning  easily  on  its  center  post,  enables  the  tool  to  be  brought 
up  to  the  work  from  any  position  desired.  The  compound  rest 
tool  slide  is  held  up  against  the  cam  by  a  heavy  adjustable 
spiral  spring,  which  assures  positive  action  and  reduces  the  pos- 
sibility of  looseness  through  wear  to  a  minimum.  All  shafts 
on  the  carriage  run  in  hardened  and  ground  bearings  and  are 
provided   with    hardened   and   ground    thrust    washers. 
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THOMSBN  AND  ELNSBR  LOCOMOTIVE  SUPERHEATER 


An  occasional  olijcciion  has  been  raised  in  connection  with 
the  ordinary  form  of  high  degree  superheater  on  the  ^ronnds 
that  throngli  the  necessary  cniploynicnt  of  quite  a  number  of 
large  flues  to  contain  the  superheater  elements  there  is  a  very 
large  dimiiuition  of  the  evaporative  surface  of  the  boiler.  Not- 
withstanding the  fact  that  this  view  may  be  considered  as  based 
on  theoretical  assumption  more  than  on  the  fact  of  reduced 
efficiency  an  experiment  is  now  under  way  with  the  end  in  view 
to  apply  the  superheater  to  tubes  of  the  ordinary  diameter.  With 
this  end  in  view  Thonisen  and  Klnser,  on  the  staff  of  the  Schmidt 


I'ig.  1  is  :i  longitudinal  section  through  part  of  a  locomotive 
boiler  fitted  with  the  superheater.  Fig.  2  is  a  section  on  the  line  2 
of  Fig,  I,  looking  from  the  right-hand  side,  and  Fig.  3  is  a  sec- 
tion on  the  line  3  of  Fig.  i,  looking  from  above.  The  super- 
heaters are  arranged  with  tubes  (A)  situated  within  the  smoke 
tubes  (B)  of  the  locomotive.  The  superheater  tubes  (A)  are 
connected  at  their  ends  to  headers  (C)  and  (£>),  the  headers 
(C)  being  provided  with  a  connection  (E)  to  the  steam  space 
of  the  boiler.  The  superheater  tubes  (A)  are  disposed  as 
shown,  and  are  connected  to  their  headers  by  bridge  pieces  (F) 
bearing  upon  flanges  (G)  formed  on  the  superheater  tubes  and 
secured  to  the  header  by  means  of  the  holts   (//).     The  headers 


FIG.  1 


APPLICATION   OF    SUPERHEATER    TO    ALL    BOILER   TUBES. 


Superheater  Co.,  have  been  granted  patents  in  Cassel,  Germany, 
on  an  entirely  new  arrangement  which  may  be  applied  without 
any  interference  with  e.xisting  boiler  conditions,  provided  that 
the  flues  are  of  2l4  in.  diameter,  or  at  least  above  two  inches 
in   diameter. 

One  of  the  fundamentals  in  superheater  design  up  to  a  com- 
paratively recent  period  was  to  provide  a  superheater  on  each 
side  of  the  boiler,  and  to  allow  each  superheater  to  supply  steam 
to  the  cylinder  on  one  side  of  the  locomotive  only.  It  has  been 
advanced,  in  this  connection,  that  this  construction  makes  it  often 
difficult  to  obtain  a  sufficient  quantity  of  highly  superheated 
steam  for  each  cylinder.  On  the  other  hand,  as  the  steam  is 
only  drawn  from  each  superheater  twice  per  revolution  of  the 
engine  the  claim  is  also  advanced  that  the  superheaters  are  not 
worked  to  their   full  capacity. 

In  the  arrangement  herein  illustrated,  in  which  interest  cen- 
ters principally  is  the  fact  that  extra  large  flues  are  not  a 
requisite,  it  will  be  also  noted  that  provision  is  made  for  a 
superheater  with  its  headers  opening  into  a  common  duct  which 
supplies  steam  to  the  cylinders.  These  headers  or  collectors  sup- 
plying the  superheated  steam  are  individually  in  communication 
with  separate  cylinders,  the  collectors  being  interconnected  in 
such  a  manner  that  all  co-operate  in  supplying  steam  to  the  en- 
gine irrespective  of  the  outlet  from  which  it  is  withdrawn. 


or  collectors  (D)  are  connected  by  pipes  (S)  to  the  cylinders 
of  the  engine,  and  are  also  interconnected  at  their  upper  ends 
by   the  pipe    (/). 

By  lueans  of  this  arrangement  the  claim  is  advanced  that 
from  whichever  outlet  the  steam  is  withdrawn  the  whole  super- 
heater plant  is  operative  in  supplying  steam  to  the  outlet,  so 
that  an  ample  supply  of  superheated  steam  is  provided  and  the 
superheaters  are  worked  at  their  full  capacity.  The  design  is 
not  restricted  to  locomotives,  as  it  may  be  equally  well  applied 
to  other  plants,  in  which  a  plurality  of  superheaters  are  used, 
to  supply  superheated  steam  to  the  cylinders  of  a  multi-cylinder 
engine. 


There  are  in  the  World  To-day  about  1,300  miles  of  rail- 
roads upon  which  electricity  is  used  for  heavy  service.  Far  the 
greater  part  of  this  mileage  is  in  the  United  States.  In  addi- 
tion there  are  435  miles  of  electric  elevated  and  subway  lines  in 
the  cities  of  Boston,  Chicago,  Philadelphia  and  New  York. 


With  the  Use  of  Petroleum  by  the  transportation  and  manu- 
facturing industries,  California  has  practically  done  away  with 
coal  as  a  steam-raising  fuel.  Oil  is  also  used  in  that  State  in 
making  gas  employed  for  cooking,  heating  and  lighting. 
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ELECTRIC    LOCOMOTIVES    IN    THE  HOOSAC  TUNNEL 


BOSTON   &   MAINE  R.   R. 


In  the  newly  electrified  Hoosnc  Tunnel,  tlie  Boston  &  Maine 
Railroad  Company  has  in  service  five  electric  locomotives  for 
hauling  the  trains  and  their  steam  locomotives  with  banked  fires 
through  the  tunnel.  This  practically  eliminates  the  obnoxious 
steam,  smoke  and  gases  incidental  to  steam  operation.  These 
locomotives  have  four  geared  motors,  twelve  wheels,  and  are  de- 


on  the  truck  frame  over  each  driving  axle  and  drive  through 
gearing.  The  truck  side  frames  follow  the  general  design  of  the 
cast  steel  frames  for  steam  locomotives,  except  that  they  are 
outside  of  the  wheels.  The  side  frames  are  joined  at  each  end 
by  a  cast  steel  box  section  girder  of  sufficient  strength  to  care 
for  the  stresses  involved  in  bumping  in  freight  service.  The 
bumper  girder  at  each  end  of  the  locomotive  is  equipped  with 
an  M,  C.  B.  coupler  inounted  with  a  Westinghouse  friction  draft 
gear. 

The    adjacent   bumper   girders   at    tlie    midlcnglh   of   the   loco- 


ARTICULATED   ELECTRIC  LOCOMOTIVE    WITH    CAB  REMOVED. 


signed  for  operation  on  11,000  volts  alternating  current.  Two 
are  used  for  heavy  freight  service  and  the  remaining  three  for 
combination  passenger  and  light  freight  service. 

The  electrified  zone  extends  froin  Hoosac  Tunnel  Station, 
Mass.,  to  North  Adams,  Mass.,  a  distance  of  7.92  miles,  of  which 
4.75  miles  are  within  the  tunnel.  The  central  zone  of  the  tun- 
nel has  an  almost  level  track  1,200  feet  in  length,  with  an  as- 
cending 0.5  per  cent,  grade  up  to  this  level  track  from  both 
the  east  and  west  portals. 

For  passenger  service,  the  locomotives  were  designed  to  han- 
dle trains  having  a  ma.ximum  weight  of  730  tons,  inclusive  of 
steam  and  electric  locomotives,  and  to  maintain  a  schedule  titne 
of   14   minutes  between   East   Portal.   Mass.,  and   North  Adams, 


motive  are  joined  by  a  drawbar  with  a  pm  connection  at  each 
end.  The  eye  in  this  bar  is  elongated  at  one  end  and  the  length 
of  the  bar  is  so  arranged  that  it  is  impossible  for  the  bar  to  be 
subjected  to  compression  under  severe  bumping  conditions.  The 
three  wheels  on  each  side  of  each  truck  are  equalized  together. 
The  longitudinal  stability  of  the  trucks  is  provided  by  the  method 
of  mounting  the  cab  which  is  supported  by  eight  spring- 
loaded  friction  plates,  two  plates  resting  on  each  end  of  the 
truck.  This  relieves  the  truck  center  pins  of  all  the  weight. 
Fbis  method  of  supporting  the  cab  interposes  two  sets  of  springs 
in  series  between  the  rail  and  the  cab  and  gives  an  exceptionally 
easy  riding  cab.  To  relieve  the  cab  from  possible  pulling  and 
bumping  strains,   the  center  pin   of  one  truck  is  arranged  with 
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ELEVATION    OF   B.    &    M.    ELECTRIC   L0COMOTI\-E,    PHOWINC    GENEE.\L   ARRAXC;EMEXT. 


Mass.  The  locomotives  for  freight  service  were  built  to  handle 
heavy  freight  trains  having  a  maximum  weight  of  2,000  tons, 
including  both  steam  and  electric  locomotives,  and  are  required 
to  accelerate  this  tonnage  on  the  0.5  per  cent,  grade  in  the 
tunnel. 

These  locomotives  are  similar  in  every  way  to  those  built  a 
little  over  a  year  ago  for  the  New  York,  New  Haven  &  Hart- 
ford Railroad,  which  were  illustrated  on  page  245  of  the  June, 
1910,  issue  of  this  journal.  They  incorporate  a  running  gear 
consisting  of  two  separate  trucks,  each  having  two  pairs  of  63 
inch  drivers  and  a  radial  pony  truck.     The  motors  are  mounted 


longitudinal  clearance.  This  truck  can  not  only  rotate,  but  can 
also   move   longitudinally   relative  to   the   cab. 

In  the  interior  of  the  cab  a  long  raised  deck  is  built  along  the 
center  line  which  covers  the  motors  and  serves  as  a  stand  upon 
which  the  control  apparatus  is  erected.  The  central  arrangement 
of  the  equipment,  with  the  numerous  side  windows,  affords  ex- 
cellent light  and  ample  room  for  inspection  and  overhauling. 

Each  motor  is  bolted  rigidly  to  the  truck  frames  and  each  is 
so  arranged  that  they  can  be  lifted  by  a  crane  after  the  cab  has 
been  removed,  or  they  can  be  taken  out  through  a  driver  drop 
pit.     The  procedure   in   such   a   case   requires   first   the   dropping 
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of  the  drivers  with  its  iiuill  ,incl  their  removal.  The  drop  pit 
jack  is  then  phiced  iiiuler  the  motor  and  hfts  its  weight  off  from 
the  frame.  The  construction  is  such  that  the  motor  feet  rest 
on  tlie  truck   frame  tlirougli  hridi;e  tilocks.  thus  .after  llie  weight 


manner  lliat  the  drive  on  the  rim  which  comes  (hrcctly  from 
the  jiininns  niuunted  on  either  end  of  the  armature  shaft  is 
transmitted  ihrouijh  ten  small  helical  springs.  In  addition  to 
giving  a  llexilile  drive  this  cimstruction  also  permits  each  wheel 


GE.\R    RIM    .\KD    CE.XTER.    SHOWING    FLEXIBLE    DRIVE    BETWEEN     .MOTOR    I'lMONS    .\M 


is   carried   by  the   jack,   these   can   be   removed   and   the   motor 
dropped  directly   into   the  pit. 

This  method  of  mounting  the  motors  gives  the  highest  center 
of  gravity  possible  with  the  motor  connected  to  the  axle  by 
a  single  reduction  gearing. 


complete  individual  freedom  in  negotiating  track  inequalities. 
The  weight  of  the  quill  and  its  attached  parts  is  carried  in  large 
bearings,  forming  part  of  the  motor  frame,  having  removable 
caps  below  to  permit  the  convenient  dropping  of  the  quill  with 
the  drivers. 


END    ELEV.^TION    OF    LOCOMOTIVE. 

Like  the  New  Haven  locomotives  mentioned  above,  the  motors 
drive  through  a  flexible  connection  to  the  drivers,  tlie  arrange- 
ment being  as  follows :  Around  each  driving  axle  there  is  a  hol- 
low axle  or  quill  which  carries  at  either  end  a  large  circular 
casting  having  six  arms  projecting  out  between  specially  de- 
signed spokes  of  the  wheel  centers.  Each  of  these  arms  is  bolted 
to  one  end  of  a  large  helical  spring,  the  other  end  of  which  is 
secured  to  the  wheel  center.  This  circular  casting  also  acts  as 
a  center  for  the  large  gear  rim  which  is  secured  to  it  in  such  a 


DRIVERS,    SHOWING    DRIVE    THROUGH    SPRIXCS    BETWEEN    QUILL 
.\NU    WHEEL. 

Each  locomotive  is  equipped  ~with  four  Wcstinghouse  315  h.p. 
air  cooled  motors  and  Westinghouse  non-automatic  unit  switch 
control.  The  gear  ratio  for  the  freight  locomotives  is  22  to 
91,  and  for  passenger  locomotives  34  to  79.  The  former  have  a 
continuous  tractive  efifort  of  49,000  lbs.  at  2i  m.p.h.,  and  the 
latter  a  tractive  effort  of  12,000  at  37'''2  m.p.h.  The  total  weight 
of  each  locomotive  is  260,000  lbs.,  distributed  to  give  48,000  lbs. 
on  each   driving  axle. 
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CAB  DETAILS  OF  4-6-2  LOCOMOTIVE 


PAKIS,    LYONS    &    MEDITERRANEAN    RY. 

The  extraordinary  complication  shown  in  the  accompanying 
illustration  of  a  foreign  locomotive  cab  may  convey  a  slight 
idea  of  what  is  demanded  of  an  engineer  engaged   in   handling 


lives.  The  large  hydrostatic  lubricator  takes  care  of  practically 
everything  requiring  lubrication,  including  the  four  cylinders, 
air  pump  and  even  the  driving  boxes.  So  far  this  road  has  not 
experienced  any  particular  difficulty  in  lubricating  where  super- 
heated steam  is  used,  hence  mechanical  lubricators  are  not  em- 
bodied in  the  design  of  these  new  engines. 

A   very   prominent    feature   noticeable   in    connection    with   the 
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EXPLANATION  OF  REFERENCE  TABLE 


A — General   lubricator. 
B — Lubricator  steam  valve. 
C — Flue  cleaner  valve. 
D — Injector   steam   pipes. 
E — Steam  control  to  injectors. 
F — ^Injectors. 

G — Air  pump  steam   valve. 
H — Blower  valve  handle. 
I — Blower   valve. 
J — .Sand  box  valve. 
L — Cab  ventilator  handle. 
M — Water  glass. 
N — Water  glass  shield. 


O — Blow-off  to  water   glass. 
P — Water  glass  lamp  bracket. 
Q — Handle   to  water   glass   blow-off. 
R — Gauge  cocks. 
S — Gauge  cock  drip  pan. 
T — Speed  recorder. 
U — Steam  whistle. 
V — Independent  safety  valve. 
W — Throttle  valve  handle. 
X — Screw  reverse  gear. 
Y — Superheater  control  valve. 
Z — .Mr  tube  blower. 


a. — Boiler    steam   gauge. 

b. — Straight  air  brake  gauge. 

c. — .\utomatic  air  brake  gauge. 

d. — Steam  blower  gauge. 

e. — Outside  cylinder  cock  lever. 

f. — Inside  cylinder  cock  lever. 

g. — \Vater  valves  to   ash  pan. 

h. — Firebox  peep  hole. 

i. — Water  valve  to  cylinder. 

j. — Smoke  consuming  device. 

k. — Hand  sander. 

1. — Automatic  brake  handle. 


m. — Straight  air  brake  handle. 

n, — Firebox   damper    control. 

0. — Variable   exhaust  control. 

p. — Grate  shaking  device. 

q. — Wash  out  holes. 

r. — Oil  can  bracket. 

s. — Cab  seats. 

t. — Foot  rests. 

u. — Boiler  record. 

v. — Lubricator    drain    pipe. 

w. — Pyrometer. 


a  modern  high  speed  passenger  locomotive  on  European 
railways.  The  cab  interior  represents  that  of  one  of  the 
new  Pacific  type  locomotives  recently  completed  for  the  Pans, 
Lyons  and  Mediterranean  Railway,  and  the  general  arrange- 
ment must  obviously  appear  unfamiliar  when  viewed  in  the  light 
of  American  practice. 

This  engine  is  of  the  four-cylinder  simple  type,  although  m 
the  operating  details  it  follows  closely  that  of  the  De  Glehn 
compound  which  has  remained  the  standard  abroad  for  this 
service  during  the  past  decade  or  so.  It  will  be  noted  that  the 
equipment  comprises  a  variable  exhaust;  manual  control  of  the 
Schmidt  superheater;  control  from  the  cab  of  ash  pan  dampers, 
and    many    other    refinements   not    found    in    American    locomo- 


general  cab  arrangement  is  the  grouping  of  many  important 
operating  details  on  the  right  hand,  or  fireman's  side  of  the 
engine.  The  injectors,  for  instance,  are  so  located,  as  abroad, 
the  fireman  invariably  controls  the  boiler  feeding.  He  also  takes 
care  of  the  variable  exhaust,  handles  the  superheater  damper 
and  altogether  assists  more  in  the  actual  running  of  the  en- 
gine than  may  be  found  anywhere  in  this  country. 

A  very  striking  characteristic,  which  may  be  readily  appre- 
ciated from  a  scrutiny  of  the  illustration,  is  the  disregard  of 
comfort  for  the  men  embodied  in  the  design.  The  cab  seats  are 
misnomers,  and  when  using  them  it  is  almost  impossible  to  see 
the  road  ahead.  The  engine  crew,  as  a  rule,  remain  on  their 
feet  throughout  the  run,  and  even  this  contingency  is  not  prop- 
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erly  provided  for  as  the  rounded  shape  of  the  cab  sides  necessi- 
tates a  stooping  position  vvliicli  is  quite  trying  to  maintain  for 
any  length  of  time. 

They  arc  very  skilled  in  their  work  and  obtain  some  really 
remarkable  results.  Engines  of  this  type,  with  400  tons  behind 
the  tender,  are  said  to  burn  only  44  pounds  of  coal  per  mile, 
and  despite  their  multitudinous  parts  are  extremely  light  on  oil. 
The  latter  reduced  to  the  basis  of  .Xmerican  computation  is  not 
greater  tlian  $2.00  per  thousand  miles,  and  this  despite  the  fact 
that  four  cylinders  must  be  lubricated,  with  independent  lubri- 
cation for  each  cylinder. 

These  economies  may  be  very  largely  explained  through  the 
premium  system  which  is  universal  on  the  railroads  of  France, 
and  so  extensive  in  scope  that  bonus  payments  are  provided  for 
practically  everything,  from  making  up  lost  time  to  saving  box 
packing.  VV'hen  it  is  remembered  tliat  the  pay  of  an  engineer 
is  not  more  than  fifty  dollars  per  month,  and  that  it  is  possible 
to  add  some  twenty  dollars  to  this  through  judicious  saving,  it 
may  be  readily  appreciated  that  the  latter  becomes  a  very  im- 
portant consideration.  The  negative  results  obtained  by  the 
premium  system  in  the  United  States,  where  it  has  been  tried, 
may  be  traced  to  the  small  amount  in  proportion  to  total  pay 
which  it  is  possible  to  earn  under  such  systems.  The  men 
handling  the  engine  herein  illustrated  do  not  object  to  the  vari- 
ous cab  ramifications,  which  might  cause  a  grievance  here,  be- 
cause they  appreciate  that  through  their  intelligent  use  it  is 
possible  to  add  a  considerable  amount  to  their  monthly  pay 
checks. 

In  this  effort  they  are,  of  course,  tremendously  assisted  by 
the  care  exercised  to  provide  proper  upkeep  for  the  locomo- 
tives. Their  maintenance  in  France  especially  is  fittingly  viewed 
as  a  very  serious  matter,  and  nothing  whatever  is  slighted  or 
left  undone.  It  may  be  possible  that  a  realization  of  this  fact 
on  the  part  of  the  men  conveys  that  with  a  perfect  machine  to 
work  with  perfect  work  may  be  logically  expected  from  them. 
Whatever  the  secret  may  be,  the  fact  must  remain  undisputed 
that  the  locomotive  service  over  seas  lias  been  raised  to  prac- 
tically the   highest   possible   stage   of  efficiency. 


A  FIRBLESS  STEAM  LOCOMOTIVE 


A  very  novel  locomotive  design  is  shown  in  the  accompany- 
ing illustration  of  a  steam  storage  industrial  locomotive,  particu- 
larly useful  where  the  fire  risk  is  to  be  minimized. 

This  locomotive  consists  essentially  of  a  large  tank  84  in. 
in  diameter  and  16  ft.  '4  in.  maximum  length,  mounted  on  two 
pairs  of  36  in.  drivers,  the  cylinders,  frames  and  other  parts,  ex- 


.■-TK-\M    STOR.-^CE   Loco^:^TIv^.. 

elusive  of  the  boiler,  being  practically  the  same  as  on  the  usual 
locomotive.  The  tank  is  made  of  suitable  strength  for  200  lbs. 
pressure  and  is  provided  with  a  dome  and  small  throttle  valve 
of  the  usual  type.  A  4  in.  dry  pipe  connects  the  throttle  to 
a  large  Mason  reducing  valve  in  the  front  end  from  which 
branch    pipes   extend   to   each    of    the    cylinders.     The    exhaust 


steam  is  carried  out  at  the  front  of  the  saddle  and  through  a 
pipe  to  the  stack,  a  large  separator  being  provided  in  the  stack 
which  takes  out  the  water   from  the  exhaust  steam. 

The  cylinders  are  18  in.  x  18  in.  and  the  reducing  valve  is  set 
for  60  lbs.  pressure.  With  this  pressure  the  tractive  effort  of 
the  locomotive  is  9,720  lbs. 

In  operation,  the  tank  is  filled  about  half  full  of  water  and 
is  then  connected  with  a  steam  line  from  the  boiler  plant  until 
the  pressure  equalizes.  When  this  occurs,  considerable  steam 
will  have  been  condensed,  but  the  water  will  have  been  raised 
to  the  pressure  and  practically  the  temperature  of  the  steam 
supply.  As  steam  is  used,  of  course,  the  pressure  falls  and  more 
water  is  turned  into  steam.  For  the  locomotive  here  shown,  it 
is  stated  that  under  ordinary  circumstances  it  will  not  have  to 
be  charged  any  oftener  than  a  iegular  locomotive  has  to  take 
water,  or  say  two  charges  per  day.  The  loss  by  radiation  will 
not  amount  to  more  than  3  or  4  lbs.  pressure  per  hour. 

This  locomotive  has  a  total  weight  in  working  order  of  77,100 
lbs.  The  driving  journals  are  6  in.  x  7  in.,  and  the  tank  has  a 
capacity  of  530  cubic  feet.  The  brake  is  operated  by  hand,  a 
large  vertical  brake  wheel  being  provided  in  the  cab.  It  was 
designed  and  built  by  the  Lima  Locomotive  &  Machine  Com- 
pany, Lima,  Ohio. 


NATIONAL  RAILWAY  APPLIANCE  ASSOCIATION 


Preparations  are  now  being  made  for  the  annual  exhibition 
of  railway  appliances  used  in  the  construction  and  maintenance 
of  steam  and  electric  railways,  which  will  be  given  by  the  Na- 
tional Railway  Appliances  Association,  at  the  Coliseum  and  First 
Regiment  Armory,  in  Chicago,  March  i8th  to  23rd,  inclusive, 
1912.  This  is  the  week  during  which  the  American  Railway 
Engineering  Association  will  hold  its  thirteenth  annual  conven- 
tion, and  the  Railway  Signal  Association  will  hold  its  spring 
meeting.  The  Railway  Appliances  Association  has  been  incor- 
porated under  the  name  of  National  Railway  Appliances  Asso- 
ciation, with  offices  at  537  So.  Dearborn  street,  Chicago.  The 
arrangement  of  the  main  floor  space  in  the  Coliseum  will  be  prac- 
tically the  same  as  last  year,  but  the  balconies  will  not  be  used. 
In  order  to  provide  for  the  increasing  demand  for  space,  the 
First  Regiment  Armory,  adjoining  the  Coliseum,  has  been  leased, 
which  will  give  an  additional   16,000  square   feet  of  floor  space. 

The  price  of  the  floor  space  will  be  45  cents  per  square  foot, 
the  additional  charge  of  five  cents  per  square  foot  over  last 
year  having  been  made  because  of  the  necessity  of  buying  fix- 
tures this  year,  instead  of  renting  them  as  heretofore.  The  first 
allotment  of  space  will  be  made  on  or  about  November  i,  191 1, 
by  the  Executive  Committee  of  the  Association.  Therefore  it 
is  advisable  to  have  all  applications  for  space  in  the  hands  of 
the  Secretary,  Bruce  V.  Crandall,  1400  Ellsworth  BIdg.,  537 
So.   Dearborn  street,  Chicago,  as  early  as  possible. 


The  Pennsylvani.^  to  Use  Concrete  Poles.— To  avoid  inter- 
ruptions by  severe  storms  or  fires  from  meadow  grass,  as  well 
as  for  durability  and  appearance,  the  Pennsylvania  Railroad  has 
constructed  a  reinforced  concrete  pole  line  designed  to  carry 
sixty  aerial  wires  and  two  i}4-inch  lead-encased  cables  for  its 
telegraph  and  telephone  circuits  on  the  north  side  of  its  tracks 
across  the  five  miles  stretch  of  swampy  meadow  land  between 
Manhattan  transfer  and  the  portal  of  the  tunnels  leading  into 
the  new  passenger  station  in  New  York. 


Exports  of  Iron  .\nd  Steel  from  the  United  States  in  the 
fiscal  year  just  ended  will  probably  be  $235.000000  in  value, 
against  $184,000,000  in  the  former  high  record  year,  1908.  The 
total  for  the  ten  months  ending  with  April,  the  latest  period  for 
which  details  have  been  compiled  by  the  Bureau  of  Statistics, 
Department  of  Commerce  and  Labor,  is  in  round  terms  $190,- 
000,000,  and  if  the  May  and  June  exports  approximate  in  each 
case  those  of  April,  the  total  for  the  year  will  be  fully  $235,- 
0000,000. 
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THE  NEW  "MORRIS"  16  in.  LATHE 


The  accompanying  photographs  illustrate  a  new  i6  in.  quick 
change  engine  lathe  recently  placed  on  the  market  by  the  John 
B.  Morris  Machine  Tool  Co.  The  machine,  while  conforming  in 
general  to  the  practice  of  the  leading  lathe  builders,  has  a  num- 
ber of  novel  features  incorporated  in  its  design  which  tend  to 
considerably  increase  the  productive  capacity.  It  is  a  tool  in- 
tended for  heavy  duty  service,  and  is  characterized  by  great 
driving  power,   together   with  strength   in  details  to   suit. 


at  rest  and  vice  versa.  This  construction  makes  the  quick  change 
box  a  complete  mechanism  within  itself  and  permits  it  being 
taken  off  the  bed  without  disturbing  the  adjustment  of  the  lead 
screw  or  feed  rod. 

A  one-piece  box  section  casting  forms  the  apron  and  all  studs 
and  gears  are  supported  in  the  bearing  at  either  end.  It  is  sup- 
plied with  the  usual  bevel  gear  reverse,  which  mechanism  inter- 
locks with  the  half  nut.  so  that  it  is  impossible  to  engage  the 
lead  screw  and  feed  rod  at  the  same  time.  To  overcome  the 
difficulty  sometimes  encountered  in  engine  lathes  due  to  the  op- 


POWEKFCL   QUICK    CHANGE   ENGINE   L-\THE. 


The  driving  cone,  which  is  3-stepped,  has  diameters  7%  in., 
S^  in.  and  10  in.  respectively  for  a  3V2  in.  driving  belt.  The 
back  gears  are  of  the  double  friction  type  with  ratios  sufficient 
to  give  ample  pulling  power  on  large  diameters  and  the  fric- 
tions are  of  the  toggle  lever  type,  unusually  large  in  diameter, 
and  fitted  with  an  automatic  adjustment  for  wear.  The  spindle 
boxes  are  made  of  phosphor  bronze  and  are  oiled  continuously 
from  large  oil  wells  in  the  pedestals.  The  front  spindle  bear- 
ing is  2->:4  in.  in  diameter  by  4J4  in.  long.  The  headstock  is  re- 
inforced with  an  improved  system  of  dropped  longitudinal  and 
cross  ribs  which  are  down  below  the  shears  of  the  bed.  The  re- 
verse plate  is  carried  on  the  outside  of  the  head  ami  is  a  double- 
walled  one-piece  casting  in  which  the  studs  for  the  gears  are 
supported  at  both  ends. 

In  the  quick  change  gear  mechanism  are  found  the  usual  cone 
and  tumbler  gear  with  a  novel  system  of  sliding  gears  through 
which  45  changes  of  feed  or  thread  leads  are  obtained  with  the 
use  of  21  gears.  All  feed  changes  are  secured  by  means  of  the 
three  levers  shown  on  the  front  of  the  box,  the  one  at  the  left 
being  used  only  to  secure  the  extreme  range.  The  total  range 
possible  is   from  two  to  sixty  threads  per  inch. 

At  the  end  of  the  lathe  is  seen  the  usual  quadrant  and  q  lad- 
rant  gear  for  connecting  up  with  the  spindle  so  that  it  is  pos- 
sible to  put  on  change  gears  to  secure  any  special  thread  which 
might  be  required  within  the  above  range,  making  the  machine 
capable  of  covering  as  wide  a  range  of  threads  as  can  be  ob- 
tained on  a  standard  construction  of  engine  lathes.  A  new 
feature  in  connection  with  this  mechanism  is  the  method  of  con- 
necting it  with  the  feed  rod  and  lead  screw.  This  is  accom- 
plished by  means  of  a  sliding  gear  operated  by  the  knurled 
handle  shown  at  the  extreme  right  of  the  box,  and  is  so  ar- 
ranged that  when  the  lead  screw  is  in  operation  the  feed  rod  is 


erator's  inability  to  manipulate  the  revolving  knurls  for  engag- 
ing feeds,  owing  to  the  high  speed  at  which  they  revolve,  a  novel 
arrangement  of  clutches  is  employed.  The  frictions  are  of  the 
expanding  ring  type,  5  in.  in  diameter,  and  engaged  by  means 
of  toggle  lever  movement  which  insures  ample  driving  power 
under  the  heaviest  cuts.  The  shifting  mechanism  for  these  fric- 
tions consists  of  a  single  crank  handle  shown  on  the  front  of 
the  apron.     When  this  lever  is  thrown  to  the  right  it  engages  the 


QUICK    CH.\NGE    GE.\R     MECH.\N1SM. 

longitudinal  feed,  and  when  it  is  thrown  to  the  left  it  engages 
the  cross  feed.  Since  this  lever  is  stationary  at  all  times,  it 
enables  the  operator  to  work  up  to  a  shoulder  without  the  neces- 
sity of  throwing  out  the  feed  and  running  up  the  carriage  by 
hand ;  and  in  addition  to  this  it  is  in  a  particularly  convenient 
position  for  the  operator  to  manipulate  at  all  times.     Provision 
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is  made  in  the  shape  of  a  positive  stop,  which  makes  it  impos- 
sible to  throw  the  lever  from  one  feed  to  the  other  without  first 
pulling  out  the  plunger  pin  in  the  handle,  thus  making  it  im- 
possible tc  pass  directly  from  the  longitudinal  to  the  cross  feed, 
or  znce  -ersa. 

The  carriage,  which  has  a  bearing  26'/^  in.  long  on  the  bed,  is 
carrieil  on  a  "'V  in  front  and  on  a  flat  surface  at  tlie  back  of 
the  bed.     It  is  held  in  position  by  a  long  flat  clamp  at  the  back, 


DET.^ILS    OF    APRON    GE.VRINX. 

and  by  means  of  two  taper  gibs  at  the  front  which  bear  on  the 
machined  surface  directly  under  the  front  "V."  These  gibs 
from  their  location  make  it  impossible  for  the  carriage  to  lift 
or  climb  the  "V"  under  any  condition;,  and  at  the  same  time 
will  not  throw  the  carriage  out  of  alignment  if  not  properly  ad- 
justed. The  front  "V"  is  unusually  large,  being  I'/i  in.  in 
width,  and  with  the  wide  flat  bearing  at  the  back  gives  the  car- 
riage a  total  effective  bearing  area  of  from  two  to  three  times 
that  usually  found  on  lathes  of  this  size.  The  bridge  is  very 
wide  and  drops  down  in  a  deep  double  box  section  between  the 
shears.      Since   the    ways    for   the   tailstock   are   dropped    down 


a  similar  construction  to  tliat  found  on  round  column  radial 
drills.  This  device,  in  addition  to  being  very  effective,  leaves 
the  bottom  slide  more  rigid  than  it  would  be  with  the  "T"-slot 
turned  in  it,  and  at  the  same  time  permits  of  very  quick  adjust- 
ment of  the  compound  rest. 

An  unusually  rigid  construction  is  employed  in  the  bed,  which 
is  11^  in.  deep  and  14^2  in.  wide.  The  front  cross  girth,  which 
is  directly  under  the  front  spindle  bearing,  extends  clear  up  to 
the  top  of  the  ways  in  order  to  resist  the  twisting  strain  on  the 
bed  at  this  point.  The  legs  are  set  in  from  the  ends  of  the  bed, 
thus  shortening  the  span  between  supports  on  the  bed  and  mak- 
mg  use  of  the  familiar  cantilever  form  of  construction.  The 
tailstock  is  very  massive  of  a  box  section  and  is  arranged  with 
the  usual  type  of  set-over  for  turning  tapers.  Its  spindle  is  of 
steel  2  3/16  in.  diameter  and  is  clamped  by  means  of  a  taper 
plug  of  the  same  construction  as  that  usually  found  on  the  over- 
arm of  a  milling  machine.  The  tailstock  is  clamped  to  the  bed 
by  means  of  two  large  bolts  coming  up  directly  in  front  of  and 
behind  the  tailstock  spindle.  These  bolts  reach  to  the  top  of 
the  tailstock  where  the  nuts  are  in  a  convenient  place  for  the 
operator. 

This  lathe  swings  16^  in.  over  shears,  and  10  in.  over  car- 
riage, and  with  a  six-foot  bed  takes  2  ft.  8  in.  between  centers. 
With  a  six-foot  bed  the  weight  is  approximately  2,100  lbs.  That 
the  machine  is  capable  of  continuous  operation  under  heavy  cuts 
will  be  evidenced  by  the  statement  that  it  will  handle,  without 
any  signs  of  distress,  a  cut  yi  in.  deep  by  '/a  feed  in  60  point 
carbon  steel  at  a  peripheral  speed  of  75  feet  per  minute. 


BOTTOM    VIEW    OF    C.^RRIAGE. 

below  the   ways   for  the   carriage,   it   is  not   necessary   to   notch 
the  bridge  for  clearance,  and  thus  its  rigidity  is  maintained. 

The  compound  rest  is  made  hea\-y  to  withstand  the  strains 
imposed  upon  it  by  the  modern  high  speed  steels.  The  clamp- 
ing device  for  the  swivel  is  of  a  new  construction  operated  by  a 
single  belt  which  is  located  convenient  to  the  operator.  The 
clamping  mechanism  consists  of  a  "V"-shaped  clamping  ring  of 


M.  M.  AND  M.  C.  B.  CONVENTIONS 


.\t  a  joint  meeting  of  the  executive  committees  of  the  Master 
Mechanics',  Master  Car  Builders'  and  Railway  Supply  Manufac- 
turers' Association,  held  at  the  Belmont  Hotel,  New  York,  Oc- 
tober 24,  it  was  decided  to  hold  the  1912  conventions  at  Atlantic 
City.  The  Master  Mechanics'  Association  will  meet  June  12, 
13  and  14,  and  the  Master  Car  Builders'  Association,  June  17, 
18  and  19.  At  the  suggestion  of  railway  men  it  was  decided  to 
make  a  change  in  the  entertainment  features  and  the  manner  of 
handling  them.  This  change  is  expected  to  do  away  with  all 
entertainment  fatures  except  the  annual  ball  game.  Informal 
dances  will  be  held  instead  of  the  two  grand  balls.  It  is  also 
understood  that  members  of  the  two  associations  are  to  be  given 
preference  in  the  assignment  of  the  accommodations  at  the  head- 
quarters hotel,  but  applications  for  accommodations  to  come 
under  this  preference  must  be  in  by  December  i,  191 1. 


QUARTERS  FOR  DINING  CAR  EMPLOYEES 


At  Winnipeg,  Calgary  and  Vancouver  the  Canadian  Pacific  in 
connection  with  the  dining  car  department  has  in  use  three  new 
buildings  which  have  been  erected  at  a  cost  of  $15,000  for  lodg- 
ings for  the  employees  of  the  dining  car  department.  Coming 
into  these  cities  after  a  long  run  the  men  will  not  have  to  look 
up  a  hotel  or  boarding  house,  but  will  go  to  the  new  buildings. 
These  houses  are  built  to  accommodate  sixty-two  employees  and 
are  of  the  most  modern  construction  in  every  respect.  Every- 
thing is  free,  including  the  laundry.  Conductors,  chefs  and 
waiters  all  have  separate  quarters,  which  include  baths,  bed- 
rooms, reading  rooms,  libraries,  cardrooms  and  billiard  rooms. 
Gardens  beautify  the  premises  and  the  men  have  all  the  com- 
forts of  home.  It  is  compulsory  for  the  men  to  take  a  bath 
and  a  change  of  underwear  after  each  trip  and  a  check  system 
has  been  installed  to  insure  that  the  men  comply  with  this  rule. 
When  a  car  is  called  away  on  short  notice  at  night  it  is  not 
necessary  to  seek  for  a  crew  as  the  men  are  right  at  hand  when 
needed.  It  is  expected  that  the  C.  P.  R.  will  build  these  houses 
at  all   divisional  points. 
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STYLE  "B"  PILLIOD  LOCOMOTIVE  VALVE  GEAR 


A  miniber  of  important  clianges  liave  recently  been  made  in 
the  details  of  the  Pilliod  locomotive  valve  gear,  which  are  of 
much  interest  in  view  of  the  ingenuity  displayed  in  the  elimina- 
tion of  formerly  existing  parts,  and  the  fact  that  in  the  re- 
design, known  as  style  "B."  the  imparting  movement,  obtained 
from  the  crosshead  only,  lias  n(iw  become  permanently  indenti- 
fied  with  the  gear.  Tliis  clever  mechanism  has  been  described 
and  illustrated  in  this  journal,*  and  while  basically  it  remains 
the  same,  it  has  been  so  simplified  and  re-arranged  that  the 
claim  advanced  that  all  objectionable  features  which  may  be 
found  in  any  other  gear  have  been  eliminated  seems  to  be  well 
founded. 

Referring  to  the  accompanying  drawing,  a  brief  description 
showing  how   results  are  obtained  is  necessary  as  a  preliminary 
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to  the  study  of  the  motion:  Point  (lo)  of  the  combination 
lever  is  connected  to  the  crosshead  with  a  union  link.  The 
combination  lever  transmits  the  motion  through  the  auxiliary 
combination  arm  to  the  point  (6)  which  is  connected  to  point 
(7)  of  auxiliary  combination  lever  by  means  of  the  connectmg 
link.  This  gives  the  lap  and  lead  travel  of  the  valve  through 
point  (8)  which  is  connected  to  the  valve  stem.  Point  (C)  is 
a  cross  shaft  extending  across  the  engine  to  opposite  crosshead 
through  cross  shaft  (D).  The  motion  is  transmitted  to  point 
(5)  which  is  connected  to  point  (3)  by  the  motion  rod.  The 
oscillation  of  the  radius  yoke  around  point  (i)  raises  and  lowers 
the  radius  bar.  This  is  connected  at  point  (2")  to  the  bell  crank 
whicli    in    moving   around    point    (A)    transmits    the    motion    of 


nection  it  may  be  asserted  that  such  distortion  cannot  possibly 
exist  in  the  former  construction,  as  if  present  it  would  not  be 
possible  to  keep  the  piston  within  the  cylinder.  It  makes  no 
dififertnce  what  position  the  wheel  or  main  crank  is  in,  the 
piston  must  keep  within  its  limits  of  travel.  The  angularity  of 
the  main  rod  always  remains  the  same,  and  whether  the  centre 
line  of  axles  is  up  or  down  the  piston  will  travel  to  the  exact 
point,  or  the  same  point  from  the  front  end  of  the  90  degree 
position  of   the  crank,  and   cannot   possibly  be  modified. 

The  main  crank  could  move  from  the  center  line  of  the 
cylinders  3  in.  below  or  3  in.  above,  and  it  would  not  affect 
the  complete  stroke  of  the  piston.  The  piston  will  travel  the 
same  identical  distance  from  the  end  of  the  stroke  to  the  90 
degree  travel  of  the  crank,  regardless  of  the  above  variation. 
Admitting  this  to  be  true  there  can  be  no  distortional  effect 
in  a  crosshead  connected  gear,  because  while  one  piston  is  in 
mid  position  the  other  is  in  natural  position,  or  at  the  com- 
pletion of  the  stroke.  The  piston  must  travel  the  same  distance 
at  all  times,  and  the  valve  gear  maintains  its  same  relative  posi- 
tion regardless  of  the  crank  travel.  It  is  well  established  that 
the  combination  lever  of  the  Walschaert  valve  gear  requires  no 
modification  within  or  during  its  operating  period,  but  it  is 
necessary  to  constantly  change  the  eccentric  rod  and  eccentric 
crank  connection  of  the  main  pin  to  maintain  uniform  steam 
distribution. 

In  the  crank  and  crosshead  connected  gears  in  practical  use 
the  valve  gear  frame  is  attached  to  the  engine  frame  and  the 
movement  of  the  engine  up  and  down  on  its  springs  changes  the 
position  of  the  valve  gear  in  relation  to  the  eccentric  crank  con- 
nection. For  instance,  if  the  locomotive  was  stationary  and 
raised  on  its  springs  it  would  raise  the  gear  and  change  the 
angle  of  the  eccentric  rod,  since  the  eccentric  crank,  which 
is  attached  to  the  main  driver  would  remain  stationary,  thereby 
causing  the  link  to  be  drawn  toward  the  eccentric  crank.  If 
the  engine  on  the  other  hand  were  lowered  on  the  springs  the 
link  would  be  moved  away  from  the  eccentric  arm  thus  distort- 
ing the  valve  movement.  This  could,  of  course,  happen  when 
tlie  engine  is  taking  curves,  or  running  over  irregularities  in  the 
track. 

Referring  to  the  diagraniatic  sketch  it  will  be  easily  seen  that 
when  the  line  of  motion  is  changed  by  the  engine  settling  2V1 
in.  the  eccentric  rod  on  the  bottom  quarter  will  be  long,  and 
short  on  the  top  quarter.  If  made  short  on  the  long  side  it 
will  be  doubly  short  on  the  short  side  and  vice  versa,  and  hence 
in  attempting  to  square  the  gear  it  must  be  done  by  changing 
the  crank  circle.  The  style  "B"  gear  was  designed  to  over- 
come  these    objectionable    features   and   at   the    same   time   give 


DI.\r,K.\M    SHOWING    EFFECT   OF    V.'^RIATION    OF    CENTERS   OF   CYLINDERS    AXU    AXLES. 


the  radius  rod  through  point  (4).  The  radius  rod  in  turn  acts 
upon  the  au.xiliary  combination  lever  and  gives  the  accelerated 
movement  to  the  valve  through  point  (8)  which  is  connected 
to  the  valve  stem.  Point  (11)  is  connected  to  the  reverse  lever 
by  the  reach  rod.  The  movement  of  the  reverse  yoke,  at  the 
various  points  of  cut  off  around  point  (B)  will  cause  point  (3) 
to  move  in  various  planes. 

The  question  has  been  raised  at  various  times  as  to  wliether 
or  not  there  is  more  distortion  from  a  crosshead  connected  gear 
than   from  a   crank  and   crosshead   connected,   and   in   this   con- 


See  America-n  E.vcineer,  Jan.,  1911,  p.  22. 


as   good   results   as   now   obtainable   with   any   outside   connected 
gear   and   with   no   more  wearing  surfaces. 

The  new  gear  will  no  doubt  be  studied  with  interest  by  those 
who  while  satisfied  with  economy  and  efficiency  results  obtained 
with  the  Stephenson  and  Walschaert,  still  desire  a  gear  which 
is  free  from  the  objections  commonly  made  to  those  types,  and 
one  that  can  be  applied  to  old  power  at  a  minimum  cost.  It 
will  be  of  special  interest  to  those  who  contemplate  replacing 
the  link  motion  with  some  form  of  outside  gear  as  it  can  be 
applied  without  any  modification  of  the  engine.  The  Pilliod 
Brothers   Co.,    of   Toledo,    O.,   manufacturers   of   the   gear,   say 
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that  it  can  be  applied  in  48  hours,  this,  of  course,  largely  re- 
sulting from  the  fact  that  new  main  crank  pins  are  not  required. 
All  parts,  including  frames,  arc  standard  for  any  type  or  class 
of  engine,  oitlicr  inside  or  <intsido  admission,  with  the  exception 
of  the  combinatinn  lever,  which  differs  in  length  according  to 
the  piston  stroke. 

In  the  re-design  carefid  atlcntion  has  been  given  to  the  proper 
proportion  of  the  parts  to  insure  the  necessary  strength  through- 
out. The  liability  to  failure  in  service,  however,  is  extremely 
remote,  as  the  arrangement  being  entirely  without  eccentric 
straps,  link  block  pins,  etc.,  cannot  be  idcntilied  with  those  well 
known  sources  of  trouble.  The  acccssiliility  of  the  gear  to  in- 
spection is  also  a  very  important  part,  and  tlic  fact  that  practi- 
cally nothing  is  concealed  would  no  doubt  result  in  the  early 
discovery  of   a   defec   which   niiglit   escape  observation   in   other 


>A  TRUCK  CRANE  OF  GENERAL  UTILITY 


Ihe  urgent  need  for  a  device  to  handle  with  expedition  and 
at  low  cost  material  of  any  description  which  must  be  movea 
from  place  to  place  within  moderate  confines  of  space  has  been 
long  apparent,  not  only  in  connection  with  the  larger  shrps,  jUt 
equally  so  with  locomotive  terminals  and  at  storehouse  yards, 
etc.  To  solve  the  problem  the  General  Electric  Conipanv  is  now 
placing  on  the  market  what  it  has  designated  as  the  "Bat- 
tery Truck  Crane,"  an  electric  vehicle  which  has  a  swinging 
crane  mounted  on  the  front  end.  The  crane  hook  is  raised  and 
lowered  by  a  one-ton  hoist  mounted  on  the  front  end  just  back 
of  the  crane,  the  motors  driving  the  hoist  and  the  vehicle  being 
operated   from  a   storage  battery   nioumcd  on   the  rear  end. 


THE    BATTERY    TRUCK    CRANE. 


types.  The  details  have  been  worked  out  with  care,  especially 
those  in  connection  with  lubrication.  Eacli  bearing  has  an  oil 
cellar  of  special  design,  automatic  in  its  feed,  and  so  arranged 
that  any  sediment  which  might  pass  with  the  oil  from  the  out- 
side can  in  no  way  get  into  the  bearings.  The  roundhouse  men 
cannot  make  any  change  in  the  gear  as  there  are  no  rods  to 
lengthen  or  shorten. 

In  addition  to  the  above  style  "B"  gear  which  it  is  the  intent 
of  the  manufacturers  to  feature  as  the  ideal  motion  for  all 
conditions  they  have  also  designed  what  is  known  as  style  "C," 
which  will  interest  those  who  want  a  crank  and  crosshead  con- 
nected gear  without  links  or  blocks.  This  is  an  outside  gear 
■with  the  same  number  of  parts  and  bearings  as  the  Walschaert, 
and  differing  from  it  only  in  that  the  links  and  blocks  are  re- 
placed with  a  reverse  of  the  Marshall  type.  The  elimination  of 
these  latter  parts  would  suggest  that  the  cost  of  maintenance 
should  be  less,  but  the  design  retains  the  crank  connection,  and 
in  general  does  not  embody  the  feature  of  simplicity  which  has 
been  pointed  out  in  connection   with  the  style  "B"   gear. 


An  Interesting  Superheater  Locomotive  performance  is  re- 
ported by  the  C.  N.  R.  locomotive  266,  built  by  the  Montreal 
Locomotive  Works,  and  equipped  with  the  Schmidt  superheater, 
■which  ran  378  miles  from  Edmonton  to  North  Battlcford  and 
back  to  Vermilion  with  six  or  seven  coaches  on  a  total  coal 
consurnption  of  about  eight  tons,  this  efficiency  being  largely  due 
to  the  superheater. 


1  he  lime,  money  and  step-saving  applications  of  this  crane 
may  be  classed  under  three  heads — hoisting,  hoisting  and  carry- 
ing on  the  hook,  and  towing  trailers,  yet  a  given  movement  of 
material  may  involve  two  or  all  of  these.  In  case  where  ma- 
terial which  may  be  subdivided  into  parcels  of  one  ton  or  less, 
has  to  be  deposited  within  a  6  or  8-foot  radius,  and  this  action 
does  not  require  that  the  parcel  be  moved  through  a  vertical 
distance  of  over  10  feet,  the  machine  is  brought  into  an  advan- 
ageous  position ;  the  brakes  are  set,  and  the  vehicle  remains  sta- 
tionary as  the  boom  of  crane  moved  back  and  forth  between 
the  picking  up  and  depositing  points.  In  this  manner  the  bat- 
tery truck  crane  may  be  employed  to  load  or  unload  box  cars, 
gondola  cars,  etc.,  and  a  considerable  saving  effected  both  in 
time   required   and   the   number   of   men   employed. 

When  material,  in  small  or  large  quantities,  has  to  be  moved 
less  than  400  feet  or,  in  small  quantities,  to  any  distance,  the 
article  is  lifted  by  the  hook,  conveyed  to  its  destination  by  the 
vehicle,  and  placed  on  the  floor,  on  a  rack,  or  a  high  pile,  as 
desired.  The  short  wheel  base  permits  making  short  turns,  so 
this  machine  may  readily  be  driven  about  shop  aisles,  congested 
piers  or  among  piles  of  material  in  a  storage  yard.  By  this 
pick  up  and  run  method  sixty  800-lb.  barrels  of  plumbago  were 
moved  300  feet  in  one  hour,  only  one  helper  being  required ; 
one  hundred  and  fifty  300-lb.  boxes  of  rubber  were  conveyed 
75  feet  and  loaded  into  a  box  car  in  50  minutes,  three  boxes 
slung  together  and  a  round  trip  made  every  minute.  In  a  store- 
room boxes  of  angle  and  flat  iron  weighing  about  1,000  lbs.  each 
were  carried  30  feet  and  stacked  in  sorted  and  orderly  piles  at 
the  rate  of  40  boxes  an  hour. 
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For  the  miscellaneous  transfer  of  large  quantities  of  package 
freight  or  other  material  through  a  distance  of  about  400  feet 
the  best  procedure  is  to  use  the  battery  truck  crane  to  tow 
trailer  in  trains  of  about  four.  The  number  of  trailers  per 
train  and  the  number  of  trains  will  depend  upon  the  distance, 
character  of  load  and  time  taken  to  load  and  unload  the  trail- 
ers. Twelve  is  the  usual  number,  and  these  are  divided  into 
three  trains.  Thus  the  battery  truck  crane  keeps  600  sq.  ft.  of 
loading  deck  working  to  its  maximum  capacity.  This  would  be 
equal  to  a  single  vehicle  5  feet  wide  by  120  feet  long,  or  to 
twelve  individual  power  operated  trucks  each  having  50  sq.  ft. 
of  space  for  carrying  material. 

The  truck  crane  is  designed  for  a  high  drawbar  pull,  its  maxi- 
mum being  2,000  lbs.,  and  equal  to  that  of  a  five-ton  locomotive 
on  rails,  sufficient  to  spot  a  car  and  to  readily  handle  loads  of 
from  five  to  eight  tons  on  trailers. 


HIGHLY  DEVELOPED  RADIAL  DRILLING  AND  TAPPING 
MACHINE 


The  interesting  machine  herein  illustrated  is  a  prominent  ex- 
ample of  the  development  which  the  Newton  Machine  Tool 
Company,  of  Philadelphia,  Pa.,  has  brought  about  through  re- 
cent redesign  of  several  items  in  its  output,  several  examples 
of  which  have  previously  been  noted  in  these  columns.  It  is 
worthy  of  specal  consideration,  in  view  of  the  fact  that  it  em- 


so  called,  which  in  the  case  of  this  tool  may  be  roughly  divided 
into  work  base,  upright  and  arm,  is  light  and  weak,  so  that  its 
own  necessary  vibrations  become  a  tremble,  then  the  good 
working  qualities  of  the  machine  itself  will  not  only  be  affected, 
but  the  tremble,  when  a  uniform  motion  is  kept  up,  will  become 
an  impulse  like  that  of  a  pendulum  and  communicate  itself  to 
other  parts  of  the  shop.  It  is  very  evident  that  in  the  admir- 
able proportions  of  the  design  under  consideration,  all  such 
vibrations  have  been  eliminated,  or  at  least  minimized  to  a  de- 
gree which  renders  them  of  no  import. 

rhe  arrangement  of  the  various  parts  is  of  the  simplest  na- 
ture, and  the  tool  generally  is  free  from  the  flimsy  refinements 
which  characterize  many  others  intended  for  the  same  line  of 
work.  The  arm  saddle  has  square  lock  bearings  on  the  upright 
and  there  is  a  reversing  fast  vertical  traverse.  The  trunnions 
are  mounted  in  roller  caged  bearings,  and  every  attempt  has 
been  made  to  produce  this  part  in  the  most  substantial  and  rigid 
form. 

The  machine  is  particularly  adapted  to  drilling  and  tapping 
lioles  as  the  tapping  spindle  revolves  at  a  reduction  of  2^4  to  I 
to  the  speed  of  the  drilling  spindle  by  which  it  is  driven.  In  op- 
eration the  drilling  spindle  with  the  drill  in  place  is  located,  the 
hole  drilled,  and  one  revolution  of  the  hand  wheel,  measul'ed 
by  an  index  on  the  dial,  brings  the  tapping  spindle  with  the  tap 
in  place  over  the  already  drilled  hole.  The  drive  to  the  tap- 
ping spindle  is  engaged  for  the  reverse  motions  by  the  clutch 
operated  by  the  small  lever. 

There  are  four  changes  of  speed  by  means  of  a  cone  in  ad- 
dition to  two  to  one  back  gears  and  four  clianges  of  gear  feed 
to  the  spindle  with  adjustable  automatic  release.  The  spindle  is 
counterweighted  and  has  hand  adjustment.  The  diameter  of  the 
individual  spindles  is  2  13/16  in. ;  distance  from  center  of  trun- 
nion to  center  of  inner  or  drilling  spindle,  64  in. ;  length  of 
feed,  17  in. ;  maximum  distance  from  base  to  the  center  of 
spindle,  81  in. ;  size  of  work  base,  7  ft.  by  4  ft. 


NEWTON    nUII-LIXG    AK!>    TAPPING    M.^CHINK. 

bodies  many  distinctive  points  wliich  must  necessarily  appeal  to 
those  who  use  this  particular  machine  tool. 

A  study  of  the  design  indicates  primarily  a  recognition  of  the 
requisite  that  the  framework  should  be  sufficiently  heavy  and  so 
proportioned  as  to  successfully  resist  all  vibrations  of  its  own, 
so  far  as  practical.  That  is  to  say,  that  while  vibrations  to  a 
certain  extent  are  unavoidable,  still  there  should  always  be  suf- 
ficient strength  and  solidity  in  the  frame,  so  that  the  machine's 
vibrations  will  not  materially  affect  the  working  cjualities  of 
other  machines  in  close  proximity  to  it.    Where  the  framework, 


SCIENTIFIC    MANAGEMENT 


At  a  recent  joint  meeting  of  the  Franklin  Institute  and  the 
American  Society  of  Mechanical  Engineers  a  paper  was  read 
by  Wilson  E.  Symons,  of  Chicago,  combatting  the  Brandeis 
theory  that  by  scientific  management  the  railroads  could  save 
$1,000,000  per  day.  Mr.  Symons  took  the  attitude  that  the  prac- 
tical experience  of  railroad  men  had  already  reduced  the  costs 
of  operation  to  a  minimum  that  could  not  be  reduced  by  "mere 
theorists." 

In  the  ensuing  discussion,  Samuel  Vauclain,  vice-president  of 
the  Baldwin  Locomotive  Works,  agreed  generally  with  Mr.  Sy- 
mons. As  the  prices  of  materials  are  standard,  the  saving  of 
$1,000,000  per  day,  if  made  at  all,  he  said,  would  have  to  come 
out  of  the  pockets  of  the  workmen.  "I  believe  in  scientific  man- 
agement," he  said,  "but  I  do  not  believe  in  espionage  that  binds 
men  down  and  makes  them  feel  that  they  are  mere  automatons, 
driven  by  their  employers,  just  to  get  the  greatest  amount  of 
work  out  of  them.  Nothing  is  so  scarce  in  this  country  as  good, 
labor,  and  it  should  be  rewarded." 


The  Tenth  Annu.'^l  Convention  of  the  National  Machine 
Tool  Builders'  Association  was  held  at  the  Hotel  Astor.  New 
York,  Tuesday  and  Wednesday,  October  loth  and  nth.  The 
following  officers  were  elected:  President.  E.  P.  Bullard.  Jr., 
Bullard  Machine  Tool  Co.,  Bridgeport,  Conn. ;  vice-president, 
Fred  A.  Geier.  Cincinnati  Milling  Machine  Co.,  Cincinnati,  Ohio; 
second  vice-president,  A.  T.  Barnes,  W.  F.  &  John  Barnes  Co., 
Rockford,  111. ;  treasurer,  A.  E.  Newton,  Prentice  Bros.  Co., 
Worcester,  Mass. ;  secretary,  Charles  E.  Hildreth,  Whitcomb- 
Blaisdell  Machine  Tool  Co.,  Worcester,  Mass.  The  next  semi- 
annual or  spring  meeting  will  be  held  in  Atlantic  City,  N.  J. 


Copper  M.^v  Be  Welded  by  the  use  of  a  mixture  of  equal 
parts  of  boracic  acid  and  phosphate  of  soda.  The  mixture  is 
used  in  the  same  manner  as  in  welding  iron  or  steel,  but  should 
first  be  dried. 
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SOME   EXPERIMENTS   WITH    TRUCKS 

In  the  summer  of  1910  an  extremely  valuable  scries  of  tests 
were  conducted  by  Professor  Louis  E.  Kndsley,  of  Purdue  Uni- 
versity, to  determine  the  running  qualities  of  freight  car  trucks 
that  are  held  reasonably  square  as  compared  with  tliose  con- 
structed in  such  a  vv'ay  as  to  be  free  to  get  out  of  square.  These 
tests,  which  have  been  fully  described  and  illustrated  in  this. 
journal,*  were  on  invitation  of  the  American  Steel  Foundries 
at  Granite  City,  111.,  and  were  probably  the  most  thorough  in 
scope  ever  attempted  to  get  at  the  real  facts  in  connection  with 
the  subject. 

Supplementing  this  infuniiatiun,  liuwever,  George  G.  I'loyd, 
mechanical  engineer  of  that  company,  who  collaborated  with 
Professor  Endsley  in  the  tests,  presenter!  a  paper  before  the  Sep- 
tember meeting  of  the  Western  Railroad  Club  in  which  further 
details  of  a  most  interesting  and  valuable  character  were  made 
apparent.     Mr.  Floyd  said  in  part  as  follows : 

There  were  many  things  developed  in  the  tests  in  the  way  of 
incidentals — sidelights,  I  might  say — apart  from  the  main  tests, 
that  are  not  fully  set  forth  in  the  published  report.  It  is  my 
purpose  to  discuss  some  of  these  incidentals.  After  our  inves- 
tigation of  the  square  and  loose  truck  in  service  and  before  the 
testing  plant  was  built,  we  had  formed  certain  conckisions  as 
the  result  of  the  investigation,  as  well  as  some  opinions  based 
upon  the  statements,  experience  and  judgment  of  several  rail- 
way engineers.  While  tliese  conclusions  and  opinions  had  to  be 
revised  somewhat  after  the  tests  were  run,  our  conclusions  were 
in  the  main  correct  as  to  theory  and  as  to  what  the  results 
might  be,  and  had  to  be  revised  only  because  the  material  eiifects 
had  been  somewhat  underestimated. 

For  instance,  it  did  not  take  long  to  discover  that  trucks  in 
service  did  get  out  of  square;  that  is,  in  rounding  a  curve  the 
side  frame  on  the  inside  of  the  curve  would  mov*  ahead  of  the 
frame  on  the  outside  of  the  curve.  Just  how  much  was  a  mat- 
ter of  doubt,  or  I  might  say,  a  matter  of  calculation,  rather  than 
of  actual  measurement.  The  greatest  amount  that  any  one  sug- 
gested was  one  and  one-quarter  inch.  We  were  hardly  prepared 
to  find  that  it  was  nearly  as  much  as  three  inches.  We  had  ex- 
pected to  find  that  there  might  be  ten  to  fifteen  per  cent,  dif- 
ference between  the  curve  friction  of  loose  and  square  trucks. 
We  found  as  much  as  one  hundred  and  fifty  per  cent,  between 
the  best  square  truck  and  the  worst  loose  truck.  We  had  an- 
ticipated that  the  load  on  the  truck  and  its  speed  would  regulate 
the  amount  the  truck  would  go  out  of  square,  but  it  would  seem 
from  the  tests  made  that  the  truck  would  go  out  of  square 
approximately  the  same  amount  every  trip  around  the  curve 
regardless  of  its  weight  and  speed.  In  fact,  when  it  was  merely 
pushed  around  the  curve,  slowly  by  hand,  it  would  go  out  of 
square,  the  same  amount  as  when  it  went  around  at  high  speed. 
It  was  evident — as  each  truck  tested  went  out  of  square  an 
amount  peculiar  to  itself — that  there  was  something  about  its 
construction  that  acted  as  a  stop  to  prevent  further  movement. 
Probably  a  wedging  of  the  axle  against  the  opening  in  the  back 
end  of  the  box  and  a.gainst  the  wedge  and  brass.  It  was  noted 
in  that  type  of  arch  bar  truck  in  which  the  columns  were  riveted 
securely  to  the  channel  that  the  truck  went  out  of  square  a  less 
amount  than  those  trucks  in  which  the  columns  were  bolted  to 
the  channel.  This  riveting  of  the  column  to  the  flanges  of  the 
channel  made  one  less  loose  joint,  and  it  may  be  that  this  one 
less  loose  joint  introduced  a  stop  at  the  columns  or  column 
bolts,  which  brought  the  truck  to  a  bearing  in  advance  of  the 
stop  furnished  by  the  journal  and  box.  There  was  also  found  an 
indication  that  the  older  a  truck  was  in  service,  the  more  it 
would  get  out  of  square,  this  being  no  doubt  due  to  a  wearing 
away  of  the  parts  that  stopped  further  movement  of  the  truck, 
as  well  as  a  gradual  loosening  of  the  parts  intended  to  hold  the 
truck  in  square. 

An  interesting  experiment  was  made  to  determine  what  effect 
the  time  of  service  would  have  upon  those  parts  of  an  arch  bar 
truck  that  are  supposed  to  hold  the  truck  square.  A  car  was 
accidentally  found  in  the  yard  that  had  been  out  from  the  con- 
tract show  less  than  a  month.  It  was  a  50-ton  truck  of  heavy 
construction,  had  cast  steel  truck  columns  bolted  to  a  heavy 
channel,  with  two  long  bolts  reaching  through  both  columns. 
These  bolts  were  tight,  as  were  all  bolts  about  the  truck.  The 
truck  was  put  upon  the  testing  plant  and  showed  a  very  good 
test,  one  side  frame  moving  ahead  of  the  other  only  ^  in., 
while  a  duplicate  of  this  truck  in  service  one  year  showed  a 
movement  of  a  trifle  over  iJ4  '"-i  ^nd  a  duplicate  in  service 
eight  years  showed  almost  2-in.  movement. 

When  trucks  are  new,  all  the  surfaces  bolted  together  being 
rough  and  the  bolts  tight,  the  friction  between  the  parts  will 
prevent  all  but  a  slight  movement.     It  is  this  small  initial  move- 
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ment  of  part^  that  brings  about  the  linal  general  looseness  of 
the  whole  construction.  The  high  points  of  the  rough  joint 
wear  away,  allowmg  the  bolts  to  become  loose,  and  then  there 
IS  a  still  greater  loosening  of  the  parts  in  general  by  abrading, 
polishing  or  wearing  away  by  friction.  A  bolted  joint  of  this 
character  is  probably  successful  only  when  it  is  possible  to  so 
design  it  that  all  initial  movement  will  be  prevented.  It  only 
takes  a  small  mnvement  of  the  spring  channel  to  give  a  con- 
siderable motion  to  the  side  frames,  one  ahead  of  the  other. 
Uiie-sixteenth  of  an  inch  motion  of  the  channel  under  the  spring 
seat  will  allow  the  side  frame  at  the  opposite  side  of  the  truck 
to  move  forward  or  backward  about  ■%  '"•  or  ?i  '"• 

That  this  initial  movement  exists  in  an  arch  bar  truck,  even 
when  new,  is  not  surprising  when  it  is  considered  tliat  the  Imles 
through  the  upturned  flange  of  the  spring  channel  for  the  hori- 
zontal column  bolts  are  drilled  1/16  in.  larger  than  the  bolt; 
the  holes  in  the  arch  bars  are  drilled  1/16  in.  larger  than  tlie 
column  bolts,  and  the  hole  through  the  column  is  cored  usually 
'/»  in.  larger  than  the  bolt  passing  through  it,  a  possible  3/16  in. 
to  S/16  in.  looseness  to  start  with  in  the  fit  of  tlie  bolts.  One 
docs  not  have  to  look  far  to  find  reasons  why  the  "irch  bar  truck 
is  a  loose  truck. 

The  fact  that  the  arch  bar  truck  does  get  out  of  square  on  a 
curve,  the  movement  increasing  with  the  age  of  the  truck  as  in- 
dicated in  the  tests  made  by  Professor  Endsley,  probably  ac- 
counts for  the  trouble  and  expense  for  the  upkeep  of  columns, 
eulumn  bolts,  spring  plank,  bolts,  etc.  There  is  a  continual  mo- 
tion and  straining  of  parts  at  this  point.  It  is  impossible  to  keep 
the  bolts  tight,  great  trouble  to  keep  tliem  even  in  place,  and  it 
is  quite  natural  that  the  repair  account  should  be  heavy  if  the 
joint  is  to  be  kept  up,  and  it  is  quite  natural,  if  the  joint  is  not 
kept  in  proper  repair,  that  the  truck  sliould  fail  to  give  the  ex- 
pected service  results. 

In  reference  to  the  connection  between  the  spring  channel  and 
one-piece  cast  steel  side  frame,  the  tests  demonstrated  that  a 
bolted  connection  was  of  little  or  no  value  as  a  means  for  mak- 
ing a  tight  immovable  joint,  that  would  hold  the  truck  in  square. 
The  bolts  were  invariably  found  loose,  and  even  after  being 
tightened  up  thoroughly  just  before  running  a  test,  a  very  few 
runs  would  soon  loosen  up  the  joint.  An 'extended  examina- 
tion of  cars  in  service  indicated  that  the  bolt  connection  was 
of  little  value,  as  the  bolts  were  nearly  always  found  loose.  On 
the  other  hand,  an  investigation  covering  a  period  of  almost  two 
years,  and  including  several  thousand  cars,  showed  that  the  riv- 
eted joint  was  developing  no  signs  of  looseness,  pud  was  per- 
forming well  the  duty   for  which   it  was  designed. 

An  occasional  loose  rivet  was  found,  but  one  or  even  two 
loose  rivets  in  a  joint  composed  of  a  total  of  eight  would  in- 
dicate a  looseness  due  to  an  imperfect  application  of  the  one  or 
two  rivets,  rather  than  a  looseness  caused  by  service.  The  na- 
ture of  the  joint  is  such  that  road  service  could  not  loosen  one 
or  two  rivets  without  loosening  the  whole  joint.  It  was  taken 
for  granted  that  tight  rivets  presupposed  a  tight  joint,  and  a 
tight  joint  meant  a  square  truck.  (It  has  been  found,  how- 
ever, that  tender  trucks  require  more  rivets  than  car  trucks.) 
The  Granite  City  tests  confirmed  tlie  presumption  that  the  riv- 
eted connection  between  the  spring  channel  and  side  frame  was 
a  tight  connection,  which  would  remain  tight  in  service  and 
would  hold  the  truck  in  square.  Several  of  such  trucks  in  ser- 
vice were  tested  and  while  the  registering  apparatus  indicated 
a  small  movement  it  was  not  sufficient  to  influence  the  flange 
friction  because  the  indicated  movement  was  largely  a  changing 
in  the  perpendicular  of  the  top  of  the  side  frame,  due  to  the 
rigid  connection  between  the  two  side  frames  being  located 
some  12  in.  to  15  in.  below  the  top  of  the  journal  boxes,  where 
the  load  is  delivered  to  the  axles.  There  was  .ilso  a  small 
amount  of  twisting  of  the  side  frame  lengthwise  along  a  line 
connecting  the  top  of  tlie  two  oil  bo.xes  on  the  same  side  of  the 
truck,  that  was  registered,  as  if  it  was  a  movement  of  the  truck 
in  and  out  of  square.  This  same  movement — in  about  double 
the  amount — was  also  noted  on  the  one  or  two  arch  bar  trucks 
tested  that  were  so  new  in  service  that  they  remained  practi- 
cally in  square  during  the  tests  because  the  spring  channel  con- 
nection had  not  worked  loose  to  any  extent. 

Professor  Endsley's  report  shows  that  there  is  quite  a  mate- 
rial diliference  in  curve  friction  in  favor  of  a  square  truck,  as 
against  a  loose  truck.  An  amount  of  difference  sufficient  to 
affect  the  coal  pile,  life  of  rail,  wheel  maintenance  and  train 
resistance.  Reducing  the  results  obtained  on  the  test  track  to 
a  five  and  one-half  degree  curve  brings  out  some  interesting 
and  somewhat  startling  information.  A  five  and  one-half  de- 
gree curve  is  selected  because  it  is  possibly  an  average  curve, 
and  also  because  it  makes  a  division  by  an  equal  divisor.  The 
small  fractions  are  left  out  in  order  to  make  round  numbers. 
The  drawbar  pull  in  pounds  per  ton  is  found  to  be  gyi  lbs.  for 
the  best  square  truck:  13.7  for  the  worst  square  truck;  11  lbs. 
for  the  best  loose  truck,  and  17  lbs.  for  the  worst  loose  truck. 
Broadly  speaking,  the  difference  between  the  square  and  the 
loose  truck  is  due  to  a  difference  in  truck  construction. 

The  difference  between  the  best  and  worst  square  truck  is 
due   almost   entirely   to   wheel   condition.     In   tabulating   the   re- 
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suits,  as  a  matter  of  convenience,  all  trucks  that  went  out  of 
square  one-half  inch  or  less  were  classed  as  square  trucks;  so 
the  difference  in  friction  between  a  truck  absolutely  square  and 
one  out  of  square  one-half  inch  should  be  deducted  from  the 
total  difference  between  the  best  and  the  worst  square  truck— 
the  balance  is  chargeable  to  wheel  condition.  However,  the 
dift'erence  between  a  truck  square  and  one  out  one  half  inch  is 
a  small  amount.  This  hue  line  was  not  conclusively  drawn  in 
the  tests,  because  of  lack  of  time.  The  difference  between  the 
best  and  the  worst  loose  truck  is  probably  more  evenly  divided 
between  that  coming  from  truck  construction  and  that  resulting 
from  wheel  condition. 

The  difference  between  the  best  square  and  the  best  loose 
truck  is  favorable  to  the  square  truck  by  15.8  per  cent  — and  as 
between  the  worst  square  and  the  worst  loose,  24  per  cent,  in 
favor  of  the  square  truck.  In  both  cases  the  difference  may  be 
said  to  be  a  difference  in  truck  construction.  As  between  the 
best  and  the  worst  square  truck,  the  difference  is  44  per  cent., 
largely  wheel  condition.  Between  the  best  and  the  worst  loose 
truck  there  is  a  difference  of  54  per  cent. ;  possibly  somewhere 
near  evenly  divided  between  truck  construction  and  wheel  con- 
dition. The  difference  between  the  best  square  and  the  best 
loose  truck  is  favorable  to  the  square  truck  by  15. S  per  cent. — 
and  as  between  the  worst  square  and  the  worst  loose  24  per 
cent,  in  favor  of  the  square  truck.  In  both  cases  the  difference 
may  be  said  to  be  difference  in  truck  construction.  Between 
the  best  and  the  worst  square  truck  the  difference  is  44  per  cent., 
largely  wheel  condition,  and  between  the  best  and  the  worst 
loose  truck  there  is  a  dift'erence  of  54  per  cent.,  somewhere  near 
evenly  divided  between  truck  construction  and  wheel  condition. 
Between  the  best  square  truck  and  the  worst  loose  truck  is  79 
per  cent.  The  difference  between  the  worst  loose  truck  when 
run  as  a  loose  truck,  and  the  same  truck  squared  and  run  as  a 
square  truck  was  somewhere  near  40  per  cent,  in  favor  of  the 
truck  squared,  the  difference  being  entirely  due  to  truck  con- 
struction. 

The  figures  just  given  are  from  specific  tests  of  specific  trucks, 
and  it  probably  hardly  correct  to  undertake  to  construct  a  series 
of  averages  from  them  when  it  is  considered  that  the  averages 
used  in  calculating  train  resistance  for  actual  service  must  of 
necessity  represent  the  average  resistance  of  all  trucks,  as  they 
come  in  service.  Therefore,  it  might  be  well  to  state  that  the 
average  difference  between  all  the  square  trucks  and  all  the 
loose  trucks  tested  was  approximately  24  per  cent,  in  favor  of 
the  square  truck,  based  on  a  five  and  one-half  degree  curve. 
An  average  is  the  mean  between  two  extremes.  If  the  maximum 
and  the  minimum  are  near  and  close  to  the  average,  there  is 
small  chance  to  close  up  the  gap  betw'een  the  average  and  the 
maximum  in  an  attempt  to  reduce  the  average.  But,  if  the 
maximum,  and  the  minimum  are  comparatively  widely  separated, 
and  the  units  in  between  are  valuable,  there  is  a  greater  chance 
to  reduce  the  average  and  an  effort  is  worth  while.  It  is  prob- 
able that  little  is  known  of  the  actual  maximum  avd  minimum 
that  make  up  the  average  train  resistance  as  used  in  every-day 
practice. 

It  would  seem  that  some  information  has  been  developed  along 
this  line  by  the  test  made  last  summer,  and  the  figures  quoted 
above  are  possibly  most  interesting  from  this  point  of  view.  The 
tests  shovi'  there  is  a  difference  of  almost  80  per  cent,  between 
the  maximum  and  minimum,  due  to  both  truck  construction  and 
wheel  conditions  and  approximately  40  per  cent,  due  to  truck 
construction  alone.  A  difference  certamly — sufficiently  materia! 
— to  justify  an  elaborate  and  serious  investigation  by  the  rail- 
roads. 

Several  railroad  men  who  visited  the  plant  during  the  tests 
were  forcibly  struck  with  the  idea  that  it  was  possible  car  wheels 
were  allowed  to  run  too  long,  and  it  might  be  better  economy 
to  remove  them  sooner.  When  the  theory  and  reasons  are 
known,  it  is  not  surprising  that  the  curve  friction  of  a  loose 
truck  should  be  greater  than  a  square  truck.  Some  very  inter- 
esting experiments  were  made  by  whitewashing  the  rails  on  the 
curve,  and  noting  the  difference  in  contact  between  the  wheel 
and  the  rail  w-ith  the  truck  square  and  loose.  When  a  truck  was 
run  square,  there  was  only  one  point  of  contact  between  the 
wheel  and  the  rail.  This  was  on  the  ball  of  rail  and  in  the  deep 
part  of  the  throat  of  the  flange  of  the  wheel.  When  the  truck 
was  run  loose,  there  were  two  distinct  points  of  contact,  one  on 
top  of  the  rail  and  one  on  the  side  of  the  rail,  there  being  from 
yi  in.  to  5^  in.  between  these  two  lines,  depending  upon  how 
much  the  truck  went  out  of  square.  In  this  case  the  white- 
wash was  left  on  the  ball  of  the  rail,  and  the  throat  of  the 
wheel  did  not  show  any  contact  with  the  ball  of  the  rail.  When 
the  truck  was  stopped  on  the  whitewash  and  run  back,  the  end 
of  the  mark  on  the  side  of  the  rail  made  by  the  flange  was  from 
I  in.  to  2'/^  in.  in  advance  of  the  end  of  the  mark  on  top  of  the 
rail,  made  by  the  tread  of  the  wheel.  It  could  be  seen,  when 
the  truck  was  in  this  position,  by  sighting  along  the  edge  of  the 
rail,  that  there  was  no  contact  between  the  throat  of  the  flange 
and  the  ball  of  the  rail. 

When  the  square  truck  was  rounding  the  curve,  the  throat  of 


the  wheel  being  in  contact  with  the  ball  of  the  rail,  and  the 
axles  square  with  the  track,  the  outside  wheel  would  climb  up 
on  the  rail,  enlarge  itself  an  amount  sufiicient  to  make  up  for 
the  difference  in  the  length  of  the  inside  and  outside  rails,  and 
the  wheels  would  go  around  the  curve  without  slipping — the 
friction  being  all  rolling  friction.  But,  when  the  truck  was 
running  as  a  loose  truck  and  got  out  of  square,  the  throat  was 
not  in  contact  with  the  ball  of  the  rail,  and  the  flange  being  in 
contact  with  the  side  of  the  rail,  acted  as  a  shoulder  so  that  the 
wheel  could  not  move  over  on  to  the  throat  and  climb  the  rail, 
therefore  either  the  outside  or  the  inside  wheel  had  to  slip  the 
dift'erence  between  the  length  of  the  two  rails. 

When  the  truck  is  running  square,  the  friction  between  the 
wheel  and  rail  is  rolling  friction,  but  when  the  truck  is  running 
loose  and  gets  out  of  square,  there  is  just  as  much  rolling  fric- 
tion as  there  was  before  and  in  addition  there  is  sliding  fric- 
tion between  the  flange  and  the  side  of  the  rail,  which  must  be 
considerable,  and  the  slipping  or  sliding  of  the  tread  of  the 
wheel,  on  the  top  of  the  rail — because  of  the  difference  in  the 
length  of  rails,  and  the  inability  of  the  outside  wheel  to  enlarge 
itself,  owing  to  lack  of  throat  contact  with  the  ball  of  the  rail. 
rhis  was  plainly  noticeable  by  listening  to  the  noise  the  truck 
made  in  going  around  the  curve.  Wlien  the  truck  was  square 
it  made  just  a  single  rumbling  noise,  quite  natural  to  a  vehicle 
of  this  kind,  but  when  running  loose,  in  addition  to  the  ordinary 
rumbling  noise  could  be  heard  a  loud  flange  song,  and  a  distinct 
high  sounding  and  piercing  noise  caused  by  the  tread  slipping 
on  top  of  the  rail.  The  latter  noise  was  not  a  continuous  one, 
but  intermittent  in  very  short  intervals.  The  flange  song  was 
a  continuous  noise. 

On  a  five  and  one-half  degree  curve,  in  the  distance  a  33-in. 
wheel  makes  in  one  revolution,  the  outside  rail  is  about  yi  in. 
longer  than  the  inside  rail,  and  with  a  loose  truck  this  means 
that  either  the  outside  or  the  inside  wheels  must  slip  this  one- 
half  inch  every  revolution,  and  if  the  outside  wheels  do  the 
slipping  they  not  only  have  to  overcome  the  friction  between 
the  tread  and  top  of  rail,  but  also  the  friction  between  the 
flange  and  side  of  rail.  It  is  possible  that  the  inside  wheel  does 
most  of  the  slipping. 

There  is  also  one  other  source  of  increased  friction  in  the 
loose  truck,  which  is  sliding  friction.  When  a  truck  is  running 
out  of  square,  the  axles  are  not  square  with  the  track,  therefore 
the  wheels  are  not  revolving  in  a  plane  parallel  with  the  direc- 
tion of  the  rails,  and  if  it  were  not  for  the  flanges,  the  ten- 
dency of  the  wheels  would  be  to  run  to  the  right,  or  the  left, 
as  the  case  might  be.  The  natural  track  for  the  wheels  to  make 
would  be  one  diverging  from  the  rails,  and  they  would  only 
track  in  a  line  with  the  rails  by  a  certain  amount  of  slipping. 
This  point  can  be  better  illustrated  perhaps  by  presuming  the 
front  wheels  of  a  wagon  turned  the  necessary  amount  to  go 
around  a  street  corner,  and  then  locked  in  this  position.  One 
can  readily  see  it  would  require  an  e.xtra  effort  on  the  part  of 
the  horses  to  pull  the  wagon,  with  the  front  wheels  so  turned 
and  locked,  in  a  straight  line.  The  front  wheels  would  revolve, 
but  much  slower  than  the  rear  wheels,  and  they  would  also  slip 
along  the  pavement. 

It  must  be  this  slipping  that  causes  the  increased  friction  in 
loose  trucks  going  out  of  square  from  nothing  up  to  one  inch, 
and  before  the  flange  begins  to  make  a  contact  with  the  side  of 
the  rail.  It  will  be  noticed  from  Professor  Endsley's  report, 
tnat  there  is  a  big  jump  in  the  friction  between  an  inch,  and  an 
inch  and  one-half  out  of  square.  It  is  thought  that  the  increase 
in  friction  up  to  one  inch  out  of  square  is  caused  by  tlie  gradual 
•increase  in  the  slipping  action  just  noted  above,  and  that  along 
about  this  point  is  where  the  flange  begins  to  make  the  sliding 
contact  against  the  side  of  the  rail.  Of  course,  it  might  be  said 
that  these  tests,  as"  they  deal  almost  entirely  with  curve  friction, 
do  not  interest  the  road  that  has  almost  all  of  its  mileage  straight 
track.  This  would  be  taking  a  somewhat  narrow  view  of  the 
matter.  Owing  to  the  great  exchange  or  intercli^.nge  of  cars 
between  the  different  railroads,  it  is  possible  the  man  on  a  road 
full  of  curves  would  be  very  much  interested  in  the  kind  of  a 
truck  his  straight  track  neighbor  puts  under  his  cars. 

The  tests  were  made  for  the  sole  purpose  of  determining,  if 
possible,  the  facts  regarding  the  dift'erence  betwee'i  trucks  that 
run  square  and  those  that  run  loose,  as  there  s°ems  to  be  a 
great  difference  of  honest  opinion  among  rilroad  men,  regard- 
ing the  merits  of  each  type  of  truck  with  apparently  no  con- 
vincing data  at  hand  on  which  a  final  judgment  could  be  based. 
The  tests  were  made  in  the  only  manner  in  which  it  was  pos- 
sible to  make  them,  considering  the  particular  facts  it  was  de- 
sired to  determine.  The  results  of  the  tests  and  experiments 
were  given  out  because,  first,  they  are  tests  that  have  never  be- 
fore been  made  so  far  as  is  known,  and  second,  the  data  secured 
were  considered  of  such  value  and  importance  that  tliey  would  be 
at  least  passively  appreciated  by  tlie  railroad  nfficia!  who  is  in- 
terested in  the  economics  of  railway  operation,  and,  third,  be- 
cause the  majority  of  railroad  men  who  knew  the  tests  were 
being  made  requested  that  they  be  furnished  with  full  results. 

It  is  not  the  idea  that  these  tests  are  final,  nor  that  they  rep- 
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resent  absolutely  service  conditions.  They  were  givon  out  merely 
for  what  they  are  worth,  and  in  so  far  as  they  go.  They  are 
considered  as  a  preliminary  to  a  more  serious  test  that  it  is 
hoped  will  be  made  by  the  railroads  themselves.  It  is  felt,  how- 
ever, that  the  tests  arc  a  close  approximate  to  what  will  be 
found  in  actual  service,  and  are  of  sufficient  value  to  be  entitled 
to  full  consideration,  pending  more  elaborate  dynamometer  tests 
in  actual   service. 


HEAVY  SWITCHING  LOCOMOTIVE 


CHICAGO  &   WESTERN    INDI.\N.\   RY. 


The  heavy  character  of  the  switching  rcijuirements  on  the 
Chicago  &  Western  Indiana  Ry.  has  brought  about  a  remark- 
able development  in  locomotives  intended  exclusively  for  this 
service.  A  prominent  example  of  this  increase  in  size,  weight 
and  power  may  be  found  in  the  engine  herewith  illustrated, 
which  is  one  of  ten  recently  built  for  this  road  by  the  Lima 
Locomotive  and  Machine  Co.  of  Lima,  O.  While  not  embody- 
ing any  particular  departures  in  constructive  details  these  loco- 
moives  are  noteworthy  for  their  total  weight  of  201,000  lb?.,  or 
approximately  50,000  lbs.  per  axle,  and  for  the  comparatively 
large  diameter  of  driving  wheels  employed,  which  is  57  inches. 


CYLINDERS. 

Kind   Simple 

DiaiiictcT  and  stroke 84  x  88  in. 

WHEELS. 

Driving,  diamcicr  over  tires 67  in. 

1)1  ivinK  journrils,  main,  diameter  and  length 10x13  in. 

Driving  journals,   others,   diameter  and  lengtll 9J^  x  13  in. 

BOILER. 

Style E.   W.  T. 

Working  pressure    ISO  lbs. 

Outside  diameter  of  first   ring 74^  in. 

I'irebox,   length  and   width 108  1/16x6054   in. 

Tuhes,  number  and  outside  diameter 327 — 2J4   in. 

rubes,   length   ,. 14   ft.   9—9/18 

Ikating    surface,    tubes .2,838.14   sq.   ft. 

Heating   surfat^e,    firebox 165.95  sq.  ft. 

Heating    surface,    total 2,998.09  sq.   ft. 

Grate  area  41.8  sq.  ft. 

TENDER. 

Water  capacity   7,400  gals. 

Coal    capacity    11  tons 


FRESNEL  LENS  IN  RAILROAD  SERVICE 

The  problem  of  getting  a  light  that  would  carry  around 
curves  is  one  on  which  the  railroads  have  been  working  for 
years,  because  it  means  so  much  to  them  from  the  standpoint 
of  safety.     The   Fresnel  lens  has  been  worked  on  by  numerous 


NEW    SWITCHING    LOCOMOTIVES    FOR    CHICAGO    BELT    LINE. 


The  tractive  effort  is  43,290  lbs.,  providing  ample  power  for  the  railroads,  but  there  were  mechanical  problems  connected  with  it 

service.  they  were  unable  to  overcome.    B.  H.  Mann,  chief  signal  engineer 

The  latter  on  the  Belt  Line  imposes  some  rather  peculiar  con-  of   the    Missouri    Pacific-Iron    Mountain,    has   been   working    for 

ditions  which  must  be  met  in  switch  engine  design,  and  promi-  over  a  year  to  overcome  these  defects  and  has  finally  succeeded 

nent  among  these  is  the  fact  that  in  addition  to  the  requisite  of  in  perfecting  the  lamp  so  that  it  can  be  used  on  railroad  trains. 

a  locomotive  of  great  power  it  must  necessarily  be  one  capable  Service   tests   have   been  made   recently  on   the   Hot   Springs 

of   more   than   the   average   speed   for  this  type   of   locomotive.  Special  and  on  both  of  the  through  fast  trains  to  Texas.     These 

This,  of  course,  is  demanded  by  the  congestion  on  the  Belt  Line  tests   have   been   most   satisfactory,   and   arrangements   are   now 

arising  from  the  presence  of  so  many  passenger   trains  of  the  being  made  to   have   the   Fresnel   lens   signal   lamp  to   take  the 

various  roads  which  use  it.     Switching  operations  must  therefore  place  of  all  other  signal  lamps  on  all  trains  of  the  system.     The 

be   conducted   expeditiously   in    order   that   no   interference    may  big  advantage  of  the  wide  spread  of  light  that  the  Fresnel  lens 

exist  with  the  above  mentioned  important  traffic.  gives  is  that  in  rounding  a  curve  it  spreads  its  rays  in  all  direc- 

Since  being  placed  in  service  these  locomotives  have  been  giv-  tions  over  the  land,  so  that  trains  on  the  other  turn  of  the  curve 

ing    excellent    satisfaction,    and    the    railroad    company    is    well  can  plainly  see  it,  whereas  they  cannot  observe  the  light  of  the 

pleased  with  the  first-class  material  and  workmanship  embodied  ordinary  train  signal  lamp.     This  fact  gives  the  Fresnel   lens  a 

in  their  construction.     The  builders   made   quite   a   record   with  great  advantage  in  the  line  of  safety, 
this  contract,   which   is   deserving   of   mention.     The   order   was 

given  by  the  railroad  company  on  November  7,  1910,  and  shipment  ^^^^^^^^^^^^^^^^^^^ 
was  stipulated  at  the  rate  of  five  locomotives  during  the  month 

of  February,   1911,  and  five  during  the  month  of  March.     The  Punctu-\lity  of  the  iS-Hour  Service. — Since  the  service  was 

last  of  the  ten  engines  left  the  Lima  Works  on  March  30,  on  inaugurated  the  Pennsylvania  Railroad's  eighteen-hour  trains  be- 

exact  time  agreed  upon.  tween  New  York  and  Chicago  have  made  enviable  records  ac- 

The   following  are  the  principal   dimensions  of   these   locomo-  cording  to   figures  made  public  by  the  company  recently.     The- 

tives :  Chicago-New  York  flier.  No.  28,  has  a  shade  the  better  on  the 

CENEBAL  DATA.  gcucral   punctuality   average,   but    No.   29   evens   things   when   it 

5""?^ '*     Swhching  comes  to   clean   monthly   records.     In   three   months   it   was   not 

Fuel Bit.  Coal  [ate  a  minute,  and  there  were  nine  months  in  which  it  was  not 

Tractive  power    43.i:9D  lbs.  .                              ,                      .„ 

Weight  ill  working  order 201,000  lbs.  late  more  than  once  in  each  month.     No.  28  s  best  record  was 

Weight   on   drivers. ??1'?!!?  !^^'  made  during  five  months,  in  each  of  which  it  was  not  late  more 

Weight  of  engine  and  tender  in  working  order 6i4,i>y)v  IDs.  .           ,     .           .         ,              ,         •        ,              •      • 

Wheel  base,  driving 15  ft.  6  in.  than  twice.    It  !s  pointed  out  that  in  the  majority  of  cases  whea 

Wheel  base,' engine  and  tender. .  .^.^.^^. 51  ft.  4  in.  ^^^^g   ^^^j^^    ^^.^^.^   j^j^   j^^    detention   was   only   from    five    to    fif- 

Weight  on   drivers   -^   tractive   effort 4.64  teen    inillUtCS. 

Tractive  effort  X  diam.  drivers  -^  heating  surface Slii'i 

Total  heating  surface  H-  grate  area 7f.7 

Firebox  heating  surface  -f-  total  heating  surface,   % .5..i  jj^     p^j^jj     Spj.j.jj    SteELS,    that    steel    containing    0.25    per    CCnt. 

Weight   on   drivers   -H   total   healing   surface 67.1  -.r          i-                                     ■                      •           «                         o          ^    t- 

Volume  both  cylinders 14.62  cu.  f'.  Vanadium   has   a   cutting   capacity   almost    double   that   of   steel 

Total  heating  surface  ~  vol.  cylinders 205  rontaininp-  nn  VanaHinm 

Grate   area  -H  vol.  cylinders 2.81  containing  no    vanaoium. 
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The   Railroad   Clubs 


Club 

Next 
Meeting 

Title  of   Paper 

Author 

Secret.\ry 

Address 

Nov.  14 

Lighting 

J.   A.    Shaw. 

Jas.   Powell 

Room  13,  Windsor  Hotel,  Montreal. 

Central 

Nov.  10 

The  Distribution  of  Instructions  and  Informa- 
tion   in    Large    Industries. 

F.  M.   Whyte. 

H.  D.  Vought 

95   Liberty  St.,  New  York. 

Nov.  14 

Geo.  H.   Frazier 

10  Oliver  St.,  Boston,  Mass. 

Nov.  17 

Tool  Steel. 

W.   B.   Sullivan. 

H.    D.    Vought. 

95    Liberty   St.,    New    York. 

Nov.  28 

Engine   Failures. 

G.  Osguard. 

C.    W.    Alliman 

P.  &  L.  E.  R.  R.,  Gen..  Office,  Pittsburgh,  Pa. 

Pittsburg 

Nov.  24 

Swedish  Steel  z's.  Others. 

A.   R.   Roy. 

F.  jO.  Robinson 

C.  &  O.  Ry.,  Richmond,   Va. 

Richmond 

Nov.   10 

Election    of    Officers. 

A.  J.    Merrill 

218    Grant   Bldg.,    .Atlanta.    Ga. 

S'th'n  &  S.  W'st'n 

Nov.   16 

Steel    and    Steel    Castings. 

Jos.   W.   Taylor 

390   Old    Colony    Bldg.,    Chicago. 

Nov.  21 

W.   H.   Rosevear 

1110   Chestnut   St.,    Winnipeg,   Man. 

Western  Canada 

Nov.   13 

CONSERVATION    OF   WASTE. 


CENTRAL    RAILWAY    CLUB. 


The  various  factors  bearing  on  the  ^bove  timely  subject  were 
well  presented  in  a  paper  read  by  J.  F.  Murphy,  general  store- 
keeper of  the  Lake  Shore  &  Michigan  Southern  Ry.,  before  the 
September  meeting  of  this  club.  The  author  prefaced  his  paper 
by  calling  particular  attention  to  the  importance  of  the  scrap 
dock,  as  from  it  may  be  obtained,  through  careful  study,  the 
history  and  record  of  materials,  the  abuses  to  which  material  is 
put,  and  the  disregard  for  its  value,  as  shown  by  material 
thrown  into  scrap  which  has  never  seen  service.  This  portion 
of  the  paper  was  accorded  a  lively  discussion  and  opinion  was 
divided  on  the  question  of  assorting  and  reclaiming  stock  be- 
fore or  after  it  reaches  the  scrap  dock.  Mr.  Sitterly,  chief  in- 
spector of  the  Pennsylvania  Railroad,  advised  against  the  for- 
mer practice  on^  the  ground  that  as  laborers  pick  up  scrap  ma- 
terial it  is  better  to  allow  all  such  to  go  to  the  dock  and  be 
sorted   by   competent   men. 

Mr.  Murphy's  paper  practically  outlined  the  methods  in  vogue 
lor  the  conservation  of  waste  on  the  Lake  Shore  and  advocated 
that  they  were  of  general  application.  In  considerable  detail 
he  pointed  out  the  very  great  saving  which  can  be  made  in  the 
re-working  or  conversion  of  scrap  material  into  other  and  use- 
ful forms.  The  questions  of  manufacturing,  ordering,  caring 
for,  and  disbursing  of  material  were  also  briefly  touched  upon. 
This  paper  was  of  particular  value  in  view  of  the  discussion 
■which  it  awakened,  and  while  in  connection  with  some  of  the 
items  a  difference  of  opinion  was  expressed  with  the  author, 
the  points  brought  out  were  of  great  interest  to  all  present. 


GERMAN  WATERWAYS. 


NEW    YORK    RAILWAY    CLUB. 


One  of  the  most  interesting  papers  ever  read  before  this  club 
•was  presented  by  Professor  Edwin  J.  Clapp,  of  New  York  Uni- 
versity, on  the  above  subject  at  the  meeting  September  15,  191 1. 
The  author  showed  great  familiarity  with  the  general  conditions 
appertaining  to  the  waterways  of  Germany,  and  the  paper  af- 
forded a  vast  fund  of  statistical  information,  many  itetns  of 
which  have  been  hitherto  unpublished.  The  unfamiliarity  of 
the  members  with  the  subject  unfortunately  prevented  a  very 
e.xtensive  discussion,  although  the  paper  was  listened  to  atten- 
tively and  Professor  Clapp  was  heartily  congratulated  on  the 
elaborate  research  embodied  in  its  preparation.  It  was  pointed 
out  that  the  Rhine  and  the  Elbe  are  the  most  efficient  water- 
ways in  Europe  and  most  worthy  of  our  attention.  They  ex- 
liibit  a  high  degree  of  modernization  in  the  floating  stock  oper- 
ating on  them,  in  the  river  harbors  which  collect  and  distribute 
their  freight,  and  in  the  co-operation  which  exists  between  river 
and  railroad.  So  effective  is  the  form  of  water  transportation 
described  that  the  Elbe  carries  four-fifths  of  Hamburg's  trade 
with  that  part  of  the  interior  which  is  reached  by  both  water- 
ways and  railways.  Commenting  on  the  possibility  of  the  Mis- 
sissippi system  ever  seeing  such  a  river  traffic  as  tlie  Rhine  and 
Elbe  enjoy.   Professor  Clapp  pronounced   it  an   interesting  ques- 


tion for  speculation,  but  with  few  signs  at  present  of  such  a 
development.  It  will  be  rash  to  predict  when  the  Mississippi 
will  have  a  similar  moderniation  of  its  transportation,  and 
a  similar  diversity  of  traffic,  and  the  author  believes  that 
it  would  be  less  rash  to  assert  that,  if  and  when  this  mod- 
ernization does  come,  it  will  best  be  along  the  lines  developed 
by  the  Germans  on  their  two  great  streams. 


THE  STREET  DEPARTMENT  AND  SUGGESTIONS  FOR 
TEAM  TRACK  DRIVEWAYS. 


ST.    LOUIS    RAILWAY    CLUB, 


The  opening  meeting  of  the  above  club  for  the  season  of 
igii-1912  was  called  to  order  by  President  Pfeifer  at  8  p.  m. 
on  Friday,  September  8,  a  large  attendance  being  present.  The 
paper  of  the  evening  was  presented  by  Hon.  J.  C.  Travilla,  street 
commissioner  of  St.  Louis,  and  was  appreciatively  received  by 
the  members.  Street  pavements  and  good  roads  are  viewed  with 
more  interest  by  the  railroads  at  the  present  time  than  ever  be- 
fore. The  operating  department  is  directly  interested  in  well 
paved  and  maintained  streets,  as  such  advantages  mean  the 
handling  of  freight  without  congestion  at  terminals  twelve 
months  of  the  year.  In  fact,  the  railway  companies  are  send- 
ing out  special  trains  carrying  experts  with  road  machinery  and 
equipment  for  the  sole  purpose  of  educating  the  people  to  build 
good  roads,  and  in  so  doing  they  are  the  direct  beneficiaries. 
More  than  one  hundred  lantern  slides  were  shown  illustrating 
city  planning,  street  paving,  with  special  reference  to  its  use 
for  team  track  driveways :  the  cleaning  and  maintenance  of 
pavements,   and  the  construction   of   roads. 


SOME     EXPERIMENTS     WITH     TRUCKS. 


WESTERN    RAILWAY    CLUB. 


The  September  meeting  of  this  club  was  favored  by  an  ex- 
tremely valuable  paper  on  tlie  above  subject  by  George  G.  Floyd, 
which  has  been  liberally  abstracted  on  page  455  of  this  issue. 
Without  a  doubt  the  tests  referred  to  were  the  most  elaborate 
ever  undertaken  to  secure  positive  data  on  the  subject  of  square 
versus  loose  car  trucks  in  this  or  any  other  country,  and  the 
conclusions  and  deductions  are  of  more  than  passing  importance. 
These  experiments  were  the  outgrowth  of  a  decision  reached  by 
the  American  Steel  Foundries,  in  view  of  the  evident  poverty 
of  information  on  the  subject,  to  build  a  piece  of  full  size  track, 
install  all  scientific  apparatus  necessary,  and  determine  beyond 
doubt,  if  the  square  truck  was  the  better  construction  and  how 
much,  or  to  what  degree  it  was  better.  Professor  Endsley,  of 
Purdue,  superintended  the  testing  plant  and  tests,  the  latter 
extending  over  a  period  of  nearly  four  months  during  the 
summer  of  1910.  Following  the  reading  of  the  paper,  the  dis- 
cussion developed  that  the  subject  had  received  consideration 
by  a  number  of  roads,  and  considerable  data  had  been  gathered 
individually,  but  with  no  attempt  at  compilation.  In  view  of 
the  great  interest  exhiited  by  the  members  in  the  paper  the  mo- 
tion was  seconded  and  carried  unanimously  that  the  discussion  be 
continued  to  the  next  meeting. 
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AN  IMPROVED  CUTTER  HEAD 


In  the  design  of  the  new  "Shinier  Limited"  cutter  head,  re- 
cently put  on  the  market  by  Samuel  J.  Sliimcr  &  Sons,  Milton, 
Pa.,  the  special  points  or  reiiuircments  imposed  on  these  tools 
in  modern  practice  were  s'ven  most  careful  consideration,  and 
a  study  of  the  latest  type  shows  conclusively  that  the  device  is 
in  every  way  designed  to  cope  with  them.  To  match  flooring 
at  the  rate  of  150  to  170  lineal  feet  per  minute  requires  side 
heads  of  special  construction.  They  must  have  great  strength 
to  stand  the  enormous  centrifugal  strains  and  must  have  a  per- 
fect balance,  and  the  bits  must  all  do  their  share  of  the  cut- 
ting. 

The  new  head  differs  from  the  familiar  patterns  in  the  method 
of  attaching-  them  to  the  spindles  in  the  construction  of  the  bit 
seats,  and  of  the  bit  designed   for   f;ister  cutting;  in  tlie  greater 


strength  of  the  holding  bolls,  and  especially  in  the  self-center- 
ing device  which  clings  to  the  spindle  when  drawn  up  and  se- 
cures it  firmly  thereto. 

The  spindle  gripping  device  is  positive  and  effective  in  its  pur- 
pose of  holding  fast  to  the  spindle  and  also  in  centering  the 
head  for  a  more  uniform  action  of  the  cutters.  This  is  accom- 
plished by  having  the  central  bore  of  the  head  tapered  and 
having  a  rotatable  cap  and  nut  fitted  in  the  upper  portion.  Into 
this  bore  a  taper  collet  projects,  having  an  upper  threaded  por- 
tion fitted  to  the  rotatable  nut.  When  the  top  nut  is  drawn  up 
the  collet  contracts  and  binds  itself  firmly  to  he  spindle.  This 
arrangement  is  simple  and  effective  and  one  not  likely  to  get  out 
of  order.  The  various  parts  are  made  of  good  steel  forgings 
and  the  collets  are  hardened  and  ground  true  to  size.  The  en- 
tire construction  of  the  tool  is  exceptionally  fine  in  both  work- 
tnanship   and  material. 

The  bit  seats  in  these  new'  heads  carry  a  larger  surface,  and 
the  bit  chambers  are  of  greater  depth,  to  compensate  for  the  new 
acute  angle  given  the  bits  for  greater  relief  to  the  parts  coming 
in  contact  with  the  lumber.  The  holding  bolts  have  been 
strengthened  several  times  over  by  the  use  of  a  high  grade  steel 
especially  made  for  the  purpose. 


1  EX-i^s  Lines  Using  Oil  for  Fuel. — Crude  petroleum  has  dis- 
-placed  coal  as  fuel  for  locomotives  upon  nearly  all  the  Texas 
railroads.  The  announcement  has  just  been  made  that  the  Texas 
and  Pacific  will  soon  convert  all  of  its  locomotives  into  oil  burn- 
ers. The  St.  Louis  Southwestern,  another  Gould  line,  will  also 
use  oil  for  fuel  upon  its  Texas  and  Arkansas  divisions,  it  is 
stated.  These  two  roads  will  obtain  their  oil  supply  from  the 
Caddo  field  in  Louisiana.  The  Southern  Pacific  has  been  using 
oil  for  its  locomotives  since  shortly  after  the  discovery  of  the 
product  at  Spindle  Top,  Tex.,  about  ten  years  ago.  It  now  uses 
this  fuel  on  all  of  its  Texas  lines,  as  well  as  on  its  main  line 
"between  New  Orleans  and  San  Francisco.  The  oil  supply  for 
its  eastern  divisions  is  obtained  from  the  California  fields. 


PERSONALS 


George    Stone    has    been    made    general    foreman    of    the    Chicago,    Rock 
Island  &  Pacific  Ry.  at  Shawnee,  Okla. 


H.    IJ.    McDowell  has   resigned   as   roundhouse   foreman   of   the   Chicago 
and  Indiana  Southern  Ry.  at  Gibson,  Ind. 


W.  H.   SiioLL  has  been  appointed  roundhouse  foreman  at  Dunmore,  Pa., 
Erie  Railroad,  vie-:   E.  L.  liriggs,  deceased. 


A.  0.   Kantmann   was  on  Oct.  9  appointed  acting  superintendent  of  ma- 
chinery of  the  Nashville,  Chattanooga  and  St.  Louis  Ry. 


A.   B.  ToDb  has  been  apointed  master  mechanic  of  the   Butte   County  R. 
R.,  succeeding  James  Chambers,  with  office  at  Chico,  Cal. 


James  Shea  has  been  promoted  to  be  night  roundhouse  foreman  at  Ber- 
gen, N.  J.,  Erie  Railroad,  succeeding  John  Fuller,  transferred. 


C.  A.  Gerard  has  been  made  storekeeper  of  Ihi  Santa  Fe  at  Dodge  City, 
Kan.,  vice  O.   E.  Cochran,  transferred  to  .Arkansas  City,   Kans. 


Frank  A.  De  Wolf  has  been  appointed  acting  shop  superintendent  of  the 
United  Railways  of  Havana,  with  headquarters  at  Havana,  Cuba. 


H.   y.  Harris,  general  foreman  of  the  Tampa  Northern  R.   R.,  has  been 
appointed  master  mechanic,  his  headquarters  remaining  at  Tampa,  Fla. 


r.   M.   Hammett  has  been  appointed  superintendent  of  motive  power  of 
the  Sandy  River  ?nd  Rangely  Lakes  R.   R.,  with  office  at  Portland,  Me. 


GtORCE   C.    Smith    has    been    appointed   purchasing    agent    of    the    Union 
Pacific  Ry.,  with  office  at  Omaha,  Neb.,  succeeding  J.  W.  Griffith,  retired. 


G.  A.  HiCKOK  has  been  appointed  purchasing  agent  of  the  Missouri, 
Kansas  &  Texas,  with  office  at  St.  Louis,  Mo.,  succeeding  A.  I.  Miller, 
deceased. 


W.  R.  Ryan,  general  car  foreman  of  the  Baltimore  and  Ohio  R.  R.  at 
Pittsburg,  Pa.,  has  resigned  to  accept  service  with  the  Union  R.  R.  in  a 
similar  capacity. 


Jas.  B.  Hartigan,  who  was  appointed  federal  boiler  inspector  for  District 
No.  1  at  Rutland,  Vt.,  has  declined  the  appointment  and  will  remain  with 
the  Rutland  Ry. 


R.  T.  Williams  has  been  appointed  superintendent  of  shops  at  Beach 
Grove  on  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry.,  succeeding 
M.  J.  McCarthy,  promoted. 


John  Fuller,  night  roundhouse  foreman  at  Bergen,  N.  J.,  on  the  Erie 
Railroad,  has  bceen  transferred  to  night  roundhouse  foreman  at  Jersey 
City,  N.  J.,  vice  W.  H.   ShoII,  transferred. 


T.  F.  Deems,  General  Superintendent  of  Motive  Power,  Rolling  Stock 
and  Machinery  of  New  York  Central  Lines  has  resigned  to  become  Presi- 
dent of  the  Ward  Equipment  Company,   139  Cedar  Street,  New  York  City. 


T.  F.  Powers,  master  boilermaker  of  the  Chicago  and  North  Western 
Ry.  at  Chadron,  Neb.,  has  been  made  general  boiler  shop  foreman  of  the 
system,  vice  J.  W.  Kelly,  resigned  to  accept  service  with  the  National 
Tube  Co. 


M.  J.  Fahy,  general  foreman  of  the  New  York.  New  Haven  &  Hartford 
R.  R.  at  New  Haven,  Conn.,  has  been  transferred  to  the  company's  Read- 
ville,  Mass.,  shop,  exchanging  positions  with  John  Reid,  who  goes  thence 
to  the  New  Haven  shop 


D.  T.  Williams,  mechanical  engineer  of  the  Philadelphia  &  Reading 
Ry..  will  report  direct  to  H.  D.  Taylor,  superintendent  of  motive  power 
and  rolling  equipment,  at  Reading,  Pa.,  and  the  position  of  superintendent 
of  power  house   at  the  Reading  terminal   has   been   abolished. 


F.  C.  Pickard.  master  mechanic  of  the  Cincinnati,  Hamilton  and  Dayton 
Railway  at  Indianapolis,  Ind.,  has  resigned  to  take  a  similar  position  with 
the  Pere  Marquette  Railway,  with  office  at  Saginaw,  Mich.  Mr.  Pickard  is 
well  known  as  president  of  the  International  Railway  General  Foremen's 
.Association. 


M.  J.  McCarthy,  superintendent  of  shops  of  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  R.  R.,  the  Peoria  &  Eastern  Ry.  and  the  Cincinnati 
Northern  Ry.,  at  Beech  Grove,  Ind.,  has  been  appointed  assistant  superin- 
tendent  of  motive  power,   with   headquarters  at   Beech   Grove. 


J.  F.  Prendergast,  formerly  for  ten  years  master  mechanic  at  the 
Baltimore  &  Ohio  shops  at  Pittsburgh,  Pa.,  has  been  appointed  master  me- 
chanic of  the  East  Broad  Top  Railroad  &  Coal  Co,,  also  of  the  Rockhill 
Iron  &  Coal   Co,,   with   office  at   Orbisonia,   Pa. 
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CATALOGS 


Pumps  and  Condensers. — The  Dean  Bros.  Steam  Pump  Works,  of  In- 
dianapolis, Ind.,  has  issued  an  interesting  "pony"  catalog,  No.  86,  which 
illustrates  a  few  of  the  standard  styles  and  sizes  of  pumps  and  condensers. 
The  book  contains  64  pages  and  presents  very  attractively  the  Dean  Bros. 
jiroducts. 


Roller  Bearing:  Car  Journals. — The  Standard  Roller  Bearing  Co.,  of 
Philadelphia,  Pa.,  has  prepared  in  Bulletiii  26  some  exceedingly  interesting 
information  and  valuable,  data  on  this  important  subject.  The  catalog  is 
very  handsomely  illustrated  with  half  tones  and  sectional  drawings  to 
scale  of  the  standard  roller  bearings. 


Heat  Treated  Axles,  etc. — The  Carnegie  Steel  Co.  of  Pittsburg.  Pa., 
has  recently  issued  a  very  valuable  descriptive  booklet  on  the  above  general 
subject  which  will  be  much  appreciated  by  those  interested  in  this  process. 
The  latter  is  fully  described  and  the  tables  and  charts  showing  average 
results  of  experimental  tests  are  of  exceptional  value. 


Vertical  Boring  and  Turning  Mills. — A  very  interesting  leaflet  has 
recently  been  issued  by  the  Gisholt  Machine  Company,  of  Madison,  Wis., 
illustrating  views  of  two  representative  shops  of  Continexital  Europe  which 
are  making  the  most  of  the  labor-saving  features  that  have  caused  the 
Gisholt  mills  to  be  accepted  by  keen  production  experts  everywhere. 


Lathes. — Under  this  general  title  the  R.  K.  Le  Blond  Machine  Tool  Co., 
of  Cincinnati,  O.,  has  recently  put  out  an  elaborate  catalog  of  some  150 
pages  dealing  with  the  extensive  line  of  lathes  included  in  its  output.  The 
latter,  which  are  fully  illustrated  and  described,  are  new  throughout  and 
have  been  designed  to  meet  the  ever  increasing  demands  of  modern  shop 
practice.  The  catalog  is  of  especial  value  in  its  description  of  heavy  duty 
lathes  in  which  all  points  of  construction  and  assemblage  are  minutely 
analyzed. 


New  Type  Passenger  Locomotive. — Bulletin  No.  1011  from  the  Ameri- 
can Locomotive  Company  describes  the  new  "Mountain"  type  passenger 
locomotive  (4-8-2)  recently  placed  in  service  on  the  heavy  grade  division 
of  the  Chesapeake  &  Ohio  Railway.  This  locomotive  was  fully  described 
and  illustrated  in  the  October  issue  of  the  American  Engineer  and  Rail- 
road Journal,  Its  total  weight  exceeds  any  locomotive  of  rigid  frame  con- 
struction, being  239,000  on  four  axles,  which  gives  an  average  weight  per 
axle  of  nearly  60,000  lbs. 


Horizontal  Milling  Machines. — The  Fosdick  Machine  Tool  Co.,  of 
Cincinnati,  O.,  has  a  descriptive  leaflet  of  its  No.  0  horizontal  boring, 
drilling  and  milling  machine  which  enumerates  the  interesting  features  of 
design  and  construction,  including  also  the  complete  specifications.  In  the 
design  of  this  machine  several  prominent  points  of  advantage  will  be 
found,  including  the  deep  bed  of  great  rigidity,  which  makes  the  machine 
self-contained  and  a  foundation  unnecessary,  and  also  insuring  perfect 
alignment  of  the  table  with  the  spindle  and  outer  support  at  all  times. 


Rotary  Converters. — Descriptive  Leaflet  2378,  covering  rotary  converters 
for  railway  service,  has  just  been  issued  by  the  Westinghouse  Electric  and 
Manufacturing  Company.  This  is  a  four  page  leaflet,  nine  and  a  half  by 
eleven  inches,  and  contains  quite  a  number  of  illustrations  describing  the 
various  parts  of  rotary  converters,  such  as  armature  coils,  spider,  equalizer 
connections,  collector  rings,  commutator  brush  riggings,  etc.  Under  each 
picture  is  given  a  short  description  of  the  method  of  construction  of  the 
part  illustrated.  One  page  is  devoted  to  pictures  of  the  rotary  converters 
completely  assembled. 


Pipe  Threading  Dies. — In  Bulletin  No.  6  the  National  Tube  Co.,  Pitts- 
burgh, Pa.,  has  compiled  proper  information  on  the  subect  of  threading 
pipe  which  will  well  repay  perusal.  The  subject  is  of  very  general  interest, 
and  although  the  bulletin  is  short,  it  represents  some  years  of  experience 
and  a  great  many  experiments.  The  intent  is  to  show  that  there  is  a  great 
deal  of  misinformation  abroad  on  the  question  and  that  in  many  instances 
badly  constructed  dies  are  used  which  tear  the  pipe,  and  the  blame  is 
erroneously  placed  on  the  latter. 


Air  Compressors. — The  Ingersoll-Rand  Co.,  11  Broadway,  New  York 
City,  has  issued  Bulletin  No.  3007,  of  24  pages,  descriptive  of  class  "B.  B." 
power  driven  air  compressor,  duplex  type,  with  the  air  cylinders  close 
coupled  to  the  frame  and  a  central  driving  wheel.  The  cataloR  shows 
several  views  of  the  machine  in  section,  and  gives  tables  of  sizes  and  ca- 
pacities. The  distinctive  features  of  this  "PB"  design  are  its  massive, 
powerful  construction  and  its  simplicity,  rugged  strength,  ample  reserve 
power  and  unlimited  capacity  for  hard  work.  The  machine  is  readily 
accessible,  inside  and  out,  and  is  provided  with  flood  lubrication  system. 
Automatic  control  of  the  pressure  and  regulation  of  output  to  load  are 
provided  by  governing  devices. 


New  York  Leather  Belting  Co. — On  May  1  the  new  plant  at  Easton, 
Pa-,  was  opened  for  active  operations  for  the  manufacture  in  America 
of  Victor-Balata  belting.  For  a  number  of  years  this  belting  has  been 
manufactured   in    Germany   and    imported    into    America   by  the    New   York 


Leather   Belting  Company.     While  this  was  satisfactory  as  far  as  obtaining 

the  great  quality  feature  of  the  belting  which  rapidly  put  it  in  the  lead 
of  the  Balata  belting  group,  and  at  the  head  of  the  textile  belting  class, 
there  were  delays  due  to  importation  of  the  same  and  attendant  duty- 
costs,  etc.,  and  it  was  finally  decided  to  erect  a  plant  in  this  country.  The 
new  company  is  composed  of  German  and  American  interests  who  have- 
been  connected  in  a  business  way  in  the  Balata  belting  line  for  a  number 
of  years.  The  German  members  of  the  company  are  those  of  the  well- 
known  belting  manufacturers,  C.  Vollrath  &  Sohn,  of  Blankenburgh,  Ger- 
many, and  C.  E.  Aaron  and  J.  R.  StJne,  of  New  York,  Mr.  Aaron  being 
the  President  of  and  Mr.  Stine  the  Secretary-Treasurer  of  the  New  York 
Leather  Belling  Co.,  New  York.  The  officers  of  the  new  company  are 
as  follows: — C.  E.  Aaron,  President;  J.  R.  Stine,  Treasurer,  and  Edwini 
Vollrath,  Secretary,  and  manager  of  the  new  plant  at  Easton. 


NOTES 


Allis-Chalmers    Co. — David    Van    Alstyne,    vice-president,    has    resigned 
and  will   locate   in    New   York  City. 


Woodhouse  Chain   Works. — Wood  &  Van   Nest  have  been  appointed  to- 
represent  the  above  firm  in  New  York  City,  with  office  at  26  Cortlandt  St. 


Hanna  Locomotive  Stoker  Co. — The  offices  of  this  company,  Cincinnati^. 
0.,  have  been  removed  from  the  Second  National  Bank  building  to  the  Mer- 
cantile   Library  building. 


Corrugated  B.\r  Co. — The  general  offices  of  this  company  have  beeni 
moved  from  the  New  National  Bank  of  Commerce  Building,  St.  Louis,  Mo.^ 
to   the    Mutual   Life   Building,   Buffalo,   N.    Y. 


Best  Manufacturing  Co. — This  company  has  recently  moved  its  entire 
factory  into  a  new  plant  which  has  been  completed  at  Oakmont,  Pa.,  and  is- 
said  to  be  the  most  modern  manufacturing  plant  in  the  United  States. 


Detroit  Twist  Drill  Co. — Halsted  Little,  for  many  years  associated 
with  the  sale  department  of  Manning,  Maxwell  &  Moore,  has  been  appointed 
Eastern  Sales  Agent  for  the  Detroit  Twist  Drill  Company,  with  offices  at 
30  Church  Street,  Room  604. 


T.  H.  Symington  Co. — Announcement  is  made  of  the  resignation  of  vice- 
president  W.   A.   Garrett,   who   re-enters  railroad  service.      Mr.   Garrett  was 
chief  executive  officer  of  the   Seaboard  Air  Line  prior  to  November,  1909^ 
when  he  left  to  go  to  the  T.  H.  Symington  Co. 


Westinghouse  Air  Brake  Co. — C.  J.  Nash,  who  has  been  connected  with 
this  company  for  the  past  year  as  special  representative  in  the  draft  gear 
department,  has  resigned  to  engage  in  the  railway  supply  business,  where 
he    will   make    a   specialty   of   draft   gear   attachments. 


Brown  Hoisting  Machinery  Co. — This  company  of  Cleveland,  O.,  an- 
nounces the  opening  of  its  San  Francisco  office,  Monadnock  Bldg.,  with  J. 
P.  Chase  as  manager,  and  ol  its  Chicago  office  in  the  Commercial  National 
Bank  Bldg.,  with  A.  M.  Merryweather  as  manager. 


Roberts  &  Schaefer  Co. — This  company  of  engineers  and  contractors^ 
Chicago,  111.,  has  just  been  awarded  a  contract  by  W.  J.  Backes.  chief 
engineer  of  the  Central  New  England  Ry.,  which  is  one  of  the  affiliated 
lines  of  the  N.  Y.,  N.  H.  &  H.R.R.  .for  the  design  and  construction  of  a 
600  ton  locomotive  coaling  station  for  installation  at  Maybrook,  N.  Y.  Con- 
iract   price   approximately  $13,000. 


A.  Eugene  Michel. — The  main  offices  of  A.  Eugene  Michel  and  staff, 
advertising  engineers,  have  been  moved  into  the  Park  Row  Buildng,  21 
Park  Row,  New  York,  where  larger  space  has  been  secured,  as  necessitated 
by  constantly  increasing  business.  Temporarily  the  photo  re-touching  and 
illustrating  department  will  remain  in  the  Hudson  Terminal  Buildings^ 
but   all   business   will   be    managed   from   the    new   offices. 

Wood  Locomotive  Firebox  Co. — A  report  supplementary  to  that  pub- 
lished in  the  October  number  of  the  American  Engineer  and  Railroad 
.Tourn.\l  on  the  condition  of  engine  2481  cf  the  New  York  Central,  which 
is  equipped  with  the  Wood  boiler,  shows  that  only  two  staybolts  required 
rejnoval.  This  examination  covered  the  period  from  October,  1910,  and 
these  were  the  only  bolts  affected  in  that  time.  The  record  must  be  con- 
sidered as  remarkable  in  view  of  the  heavy  freight  service  in  which  the 
locomotive   has  been  steadily  engaged. 


J.  G.  \Vhite  Co. — Gano  Dunn  who  for  many  years  was  First  Vice-Presi- 
dent and  Chief  Engineer  of  the  Crocker-Wheeler  Company,  and  is  a  past 
President  of  the  New  York  Electrical  Society,  has  been  elected  a  Director 
and  a  Vice-President  of  J.  G.  White  &  Company,  Inc.,  of  New  York,  N. 
Y.  Mr.  Dunn  has  just  returned  from  abroad,  where,  as  a  representative 
of  the  L^nited  States  Government,  and  as  President  of  the  American  Insti- 
tute of  Electrical  Engineers,  he  has  been  attending  the  International  Elec- 
trical Congress  at  Turin  and  the  meeting  of  the  International  Electro- 
Technical  Commission,  the  body  that  has  been  organized  to  bring  about 
international  uniformity  of  standards  and  practice  in  the  electrical  industry. 


Service  of  Mallet  Articulated  Locomotives 


DETAILED    REPORT    Of    WHAT    LOCOMOTIVES    OF    THIS     COMPARATIVELY     NEW     TYPE     ARE     DOING     IN 
ACTUAL    ROAD    SERVICE    AND    A    STUDY    OF   THEIR   ACTUAL   MONEY    VALUE   UNDER   CERTAIN    CON- 
DITIONS WHEN  COMPARED  WITH   THE  CONSOLUJATION  TYPE. 


In  determining  the  actual  value  of  any  particular  type  of  loco- 
motive, it  is  necessary  to  take  into  consideration  four  features : 
I.  What  are  the  net  returns  in  dollars  and  cents  of  its  service 
on  the  road  as  compared  with  the  type  previously  in  use?  2. 
Compared  with  this  same  type,  what  is  its  cost,  all  things  being 
considered,  while  at  the  roundhouse,  not  ready  for  service? 
3.  What  is  the  yearly  cost  per  ton-mile,  or  on  other  similar  basis 
for  general  repairs  that  take  it  out  of  service  completely  for 
a  considerable  length  of  time?  4.  Does  the  net  balance  of  saving 
from  these  three  features  when  compared  with  the  previous 
type  in  use  equal  the  interest  on  its  increased  original  cost? 

Of  course,  to  come  to  an  accurate  result  in  a  study  of  this 
kind,  it  is  necessary  to  have  the  detailed  figures  covering  sev- 
eral years'  service,  and  in  the  case  of  the  Mallet,  with  but  few 
exceptions,  these  are  not  available.  From  previous  experience 
and  data  already  collected  from  other  new  types,  it  is,  however, 
quite  possible,  even  after  a  comparatively  short  service,  to  ar- 
rive at  a  fairly  accurate  conclusion  of  what  the  net  result  is 
going  to  be.  Also,  in  the  case  of  the  Mallets  in  particular,  it  is 
necessary  to  consider  the  fact  that  the  design  has  been  in  the 
process  of  development,  and  that  there  has  been  and  still  con- 
tinues to  be  an  improvement  in  practically  each  new  order  sent 
out.  This,  then,  places  a  study  of  the  locomotives  already  in 
service  well  on  the  safe  side,  if  the  final  conclusions  are  favor- 
able. 

There  are  at  present  about  500  locomotives  of  the  Mallet  type 
in  service  on  different  railroads  in  the  United  States,  Canada 
and  Mexico.  These  include  practically  all  of  the  possible  wheel 
arrangements  and  boiler  designs,  and  in  general  are  operating 
under  quite  similar  conditions — usually  on  grades  of  one  per 
cent,  or  greater. 

While  it  is  impossible  to  obtain  in  any  considerable  number 
of  cases  the  money  cost  of  both  the  Mallets  and  ihe  type  that 
they  replace,  under  the  different  conditions  mentioned  above, 
it  has  been  possible  to  get  facts  concerning  the  great  m.ajority  of 
the  locomotives  in  service  which  permit  fair  conclusions  being 
drawn  as  to  the  relative  value  of  the  locomotives,  all  things  con- 
sidered, and  in  some  cases  cost  data  for  certain  features  is  also 
given. 

Road  Service. 
Even  a  cursory  investigation  of  the  problem  of  the  relative 
value  of  Mallet  locomotives  indicates  that  they,  like  all  other 
new  and  larger  types,  must  depend  upon  the  first  feature  (road 
service)  for  sufficient  saving  to  overcome  the  loss  in  the  second 
and  third  features,  and  leave  sufficient  to  equal  or  exceed  the 
fourth  consideration,  and  it  is  thus  an  investigation  of  the  ser- 
vice on  the  road  that  largely  solves  the  problem. 

Tests  to  show  the  saving  in  coal  and  water  on  the  ton-mile 
basis  have  been  published  in  these  columns  and  indicate  that 
considerable  economy  can  be  expected  along  these  lines,  and  an 
investigation  of  the  facts  given  below  will  show  the  saving  to  be 
effected  by  increased  tonnage  per  train  or  increased  ton-miles 
per  hour  per  locomotive. 

The  results  from  different  roads  reporting  on  this  feature  are 
detailed  below. 

Road  No.  I. — On  this  road  there  were,  at  the  time  the  report 
was  made,  103  Mallet  compound  locomotives  of  three  different 
classes  having  two  different  wheel  arrangements.  Two  of  these 
classes  had  a  total  weight  of  locomotive  of  350,000  lbs.  or  more, 
the  heaviest  being  nearly  370,000  lbs.,  and  the  other  class  weighed 
228.000    lbs.     The    general    dimensions    of    each    are    shown    in 


fable  1.  The  two  neaviest  classes  of  these  locomotives,  num- 
bering 58.  are  being  operated  on  2.2  per  cent,  grades,  twenty-five 
miles  in  length,  having  ten-degree  compensated  curves.  The 
lighter  class,  of  which  there  are  45  in  service,  are  operated  on 
various  grades  for  various  distances  as  shown  in    Table  II. 

These  locomotives  in  this  service  superseded  the  consolidation 
type  which  had  dimensions  also  shown  in  the  accompanying 
Table  I. 

Table  I 


Type 

2-6-6-2 

2-6-6-2 

2-6-8  0 

2-8-0 

Class 

L-1 

Xr2 

M-1 

FS 

Total  Weight.    . . 

355000 

316000 

21}i  &  33  X  32 

200 

No 

No 

55 
•603  0 

5700 

tl 

288000 

250000 

20  &  31  X  30 

200 

No 

No 

55 
54500 

3914 

45 

368700 

320000 

23  &  35  X  32 

200 

Emerson 

Baldwin 

55 

818001 

5070t 

35 

192000 
180000 
20x32 

210 

No 

No 

55 
39090 

2767 

113 

Weight  on  drivers 

Steam  pressure 

i^eedwatcr  Heater-. .    . 

Die.  Drivers 

Tractive  effort 

Healing  surface  boiler 
Number  in  servi.  e.  ■  ■  . 

*  As  furnished  by  railroad  company. 
t  Baldwin  formula. 


Includes  fecdwater  heater.  1786  sq.  ft . 


An  investigation  of  the  tonnage  handled,  as  given  in  Table 
II,  shows  that  the  Mallets  haul  from  21  to  92  per  cent,  greater 
tonnage   than   the   consolidation,   depending  on   the   class. 

The  average  speed  of  the  Mallets  over  the  division  is  from  15 
to  16  miles  per  hour,  and  on  the  heavy  grades  about  8  miles  per 
hour,  the  maximum  speed  being  about  35  miles  per  hour,  these 
all  being  practically  the  same  as  given  by  the  consolidations  with 
their  lighter  tonnage.  For  handling  the  same  tonnage  it  will 
be  seen  that  two  Mallets  will  do  about  the  same  work  as  three 
consolidation  engines,  and  it  is  about  on  this  ratio  that  the  power 
has  been  reduced  on  all  these  different  divisions.  This  mere 
reduction  in  the  number  of  trains  on  the  road,  even  though  they 

Table  II 


Tonnage 

Grade 

lyengtli  of 

Tonaee 

Con- 

Increase 

Curves 

Class 

percent. 

Division 

Mallet 

solidated 

percent. 

degree 

M-1 

2.2 

25 

S50 

525 

62 

10 

L-1 

2.2 

25 

800 

535 

52 

10 

L2 

10 

195 

1450 

1100 

32 

10 

L-2 

1.8 

18 

SCO 

650 

23 

10 

I--2 

2.2 

48 

700 

550 

27 

10 

L2 

10 

129 

1450 

1200 

21 

4 

L-2 

.72 

121 

2200 

1600 

38 

3 

M-1 

,4* 

100 

2500 

1300 

92 

5 

M-1 

.3 

100 

7500 

4000 

87 

5 

*  Has  6  miles  of  1.6  per  cent,  grade. 

be  longer  and  heavier,  introduces  a  very  large  saving  from 
every  standpoint  and  one  which  it  is  difficult  to  estimate  accu- 
rately. There  is,  of  course,  reduction  in  wages  of  engine  and 
train  crews,  a  saving  resulting  from  the  reduction  of  the  dis- 
patcher's difficulties,  more  reliable  and  profitable  operation  of 
passenger  trains,  reduction  of  switching  movements,  etc. 

As  regards  coal  consumption,  the  folowing  figures  are  re- 
ported by  this  road :  On  the  .72  per  cent,  grade  the  coal  con- 
sumption is  15.8  lbs.  per  hundred  ton-miles,  as  compared  with 
18  to  20  lbs.  for  the  consolidation  type.  On  the  2.2  per  cent, 
grade  the  consumption  is  46.91  lbs.  per  hundred  ton-miles,  as 
compared  to  41  to  54  lbs.  On  the  i  per  cent,  grades  16  lbs.  is 
used  on  the  Mallets,  as  compared  with  ig  lbs.  for  the  consoli- 
dation. On  the  .3  per  cent  grade  the  Mallets  operate  on  4  lbs. 
of  coal  per  hundred  ton-miles,  with  6  to  8  lbs.  for  the  consoli- 
dation. 

Figuring  from  the  tests  available,  it  is  probable  that  the  saving 
in  water  is  about  in  the  same  or  slightly  larger  proportion. 
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On  this  road  the  Mallets  are  run  in  hoth  pooled  and  assigned 
service  and  are  reported  to  be  in  every  way  as  reliable  as  the 
consolidations    which    they    replace. 

Road  No.  2. — This  company  has  twenty-live  2-6-6-2  type  Mal- 
let locomotives  in  service.  They  have  a  total  weight  of  nearly 
400,000  lbs.,  of  which  about  325,000  lbs.  is  on  drivers.  The  cyl- 
inders are  22  and  35  x  ^2  inches,  and  the  steam  pressure  is  225 
lbs.  Total  heating  surface  is  6,013  sq.  ft.,  grate  area  72.2  sq.  ft. 
They  have  56-inch  drivers  and  the  tractive  effort  is  82,000  lbs. 

The  service  on  this  division  was  previously  handled  by  con- 
solidated locomotives  having  22  x  32-inch  cylinders  and  a  trac- 
tive effort  of  41,120  lbs. 

1  he  tonnage  of  the  Mallets  is  3,000  tons,  which  is  handled 
over  .58  per  cent,  grades,  there  being  curves  of  5  degrees  on  the 
ruling  grades.  A  speed  of  from  25  to  30  miles  per  hour,  with 
maximum  of  40  miles  per  hour,  is  obtained. 

Previous  to  the  introduction  of  the  Mallets  the  tonnage  for 
the  division  was  1,500  tons,  and  as  the  traffic  is  dense,  it  has  been 
possible  to  reduce  the  number  of  locomotives  practically  50  per 
cent,  and  the  number  of  crews  has  been  reduced  by  about  35 
per  cent. 

In  regard  to  coal  consumption,  the  consolidations  burned  22.4 
lbs.  per  hundred  ton-miles,  while  the  Mallets  burn  about  14.7 
lbs.  per  hundred  ton-miles,  a  saving  of  over  34  per  cent,  in  coal 
consumed. 

It  is  reported  that  up  to  this  time  the  operation  of  the  Mallets 
has  been  entirely  satisfactory,  they  being  fully  as  reliable  on  the 
road  as  the  consolidations  and  one  fireman  is  able  to  furnish 
sufficient  steam  for  the  full  rated  capacity. 

Road  No.  s. — On  this  road  there  are  ten  very  large  Mallets  in 
service,  four  of  which  are  equipped  with  superheaters,  these  are 
of  the  0-8-8-0  type  and  have  a  total  weight  of  435.ooo  lbs.  for 
the  non-superheaters  and  456,000  lbs.  for  the  superheater  en- 
gines. The  cylinders  in  both  cases  are  26  and  41  x  28  inches. 
The  drivers  are  51  inches  in  diameter  and  the  steam  pressure  is 
220  lbs.     They  have  a  rated  tractive  effort  of   105,000  lbs. 

Previous  to  the  introduction  of  the  Mallets,  service  on  the 
division  was  performed  by  the  consolidation  locomotives,  having 
a  total  weight  of  250,000  lbs.,  cylinders  23  x  30  inches,  57-inch 
drivers  and  210  lbs.  steam  pressure,  50,580  lbs,  tractive  effort. 
These  boilers  had  3,968  sq.  ft.  heating  surface  with  practically 
100  .sq.  ft.  grate  area  and  burned  culm. 

The  tonnage  on  the  division  of  which  this  power  is  being, 
operated  is  2,800  tons  with  Mallets  and  was  previously  2,600  tons 
with  two  consolidations.  The  ruling  grade  on  the  division  is 
1.4  per  cent,  and  the  curves  are  very  short  and  numerous;  for 
instance,  there  is  an  8-degree  curve  on  the  i.i  per  cent,  grade 
and  a  7-degree  curve  on  the  1.4  per  cent,  grade,  and  there  are 
curves  of  4  and  5  degrees  where  a  train  of  40  cars  will  be  on 
two  curves  at  the  same  time.  Average  speeds  of  about  10  miles 
per  hour  are  maintained  going  up  the  hill. 

In  regard  to  coal  consumption,  compartive  tests  were  made 
between  the  consolidations  and  the  Mallets,  and  it  was  found 
that  two  consolidations  burned  69.8  lbs.  of  coal  per  hundred  ton- 
miles,  while  the  Mallets  required  39.2  lbs.  of  coal  for  identically 
the  same  work.  Regularly  assigned  engines  are  used  on  this 
division  and  the  service  is  reported  as  being  as  reliable  now  as 
formerly,  with  the  great  advantage  of  a  reduction  of  50  per 
cent,  in  the  number  of  locomotives  in  service. 

Road  No.  4. — This  company  has  10  locomotives  of  the  0-6-6-0 
type,  having  a  total  weight  of  332,000  lbs.  They  have  2oYz  and 
2i  x  32-inch  cylinders,  225  lbs.  boiler  pressure  and  55-inch  driv- 
ers and  give  a  tractive  effort  of  over  74,000  lbs.,  grate  area  72.2 
sq.  ft.  They  are  being  operated  over  4  per  cent,  grades  16  miles 
in  length,  and  also  continue  on  the  descending  grade  for  11  miles, 
making  the  total  distance  run  27  miles.  There  are  curves  of  16 
degrees  compensated  on  the  up  grade. 

This  service  was  previously  handled  by  consolidation  loco- 
motives having  195,000  lbs.  on  drivers,  maximum  tractive  effort 
43,i8o  lbs.  These  engines  handled  269  tons  at  8  miles  per  hour 
up  hill  and  the  Mallets  draw  460  tons  at  an  average  speed  of  7 
miles  per  hour;  this  is  an  increase  in  tonnage  of  about  71  per 


cent.,   and   three   Mallets  now   take  the  place  of   five   consolida- 
tions. 

In  regard  to  coal  consumptiun,  the  Mallets  give  4.83  train- 
miles  to  one  ton  of  coal  and  the  consolidations  give  6.69  train- 
miles  to  one  ton  of  coal.  Figuring  this  at  the  full  rated  ton- 
nage and  2,oco  lbs.  to  the  ton  of  coal,  it  gives  9  lbs.  of  coal  per 
hundred  ton-miles  for  the  Mallets  and  11. 5  lbs.  for  the  consoli- 
dations, a  savin,g  of  about  22  per  cent.  [While  the  per  cent,  of 
saving  figured  in  this  way  is  probably  fairly  correct,  the  coal 
consumption  figures  are  open  to   suspicion. — Ed.] 

Concerning  the  service,  it  is  reported  that  they  are  as  reliable 
as  the  consolidations  and  that  one  fireman  can  furnish  sufficient 
steam  for  the  full  rated  capacity.  Locomotives  are  operated  by 
regularly  assigned  crews. 

Road  Xo.  5. — On  this  road  there  are  10  Mallet  locomotives  of 
the  2-6-6-2  type  which  have  a  total  weight  of  353,000  lbs.  They 
are  operating  on  one  per  cent,  grades  12  miles  in  length,  having 
6-degree  curves  which  are  not  compensated.  They  handle  2,400 
tons  at  10  miles  per  hour  over  this  grade  while  the  consolida- 
tions previously  in  use  were  given  a  tonnage  of  1,600  lbs.,  show- 
ing a  so  per  cent,  increase  in  tonnage.  No  figures  are 
furnished  concerning  the  size  of  the  consolidation  locomotives 
and  no  data  is  available  concerning  the  coal  consumption.  The 
locomotives  arc  operated  with  regularly  assigned  crews  wher- 
ever possible. 

Road  Xo.  6. — This  company  has  40  of  the  2-6-6-2  type  loco- 
motives   which    weigh   304,300  lbs.    on   drivers   and   370,200   lbs. 
total,  two  of  the  2-8-8-2  type  with  412,450  lbs.  on  drivers  and  • 
ten  of  the  2-10-10-2  type  with  550,000  lbs.  on  drivers  and  616,000 
lbs.  total. 

In  regard  to  tonnage,  the  2-6-6-2  type  handle  2,250  tons  on  a 
.6  per  cent,  grade,  the  2-10-10-2  type  are  given  a  tonnage  of  1,900 
which  is  operated  over  ly^  per  cent,  grade.  The  2-8-8-2  type  are 
used  in  pusher  service  only.  These  locomotives  are  being  op- 
erated on  various  sections  of  the  system  and  it  is  difficult  to  ob- 
tain a  general  comparison.  The  2-6-6-2  type  engine  replaces 
the  2-6-2  type  and  the  2-10-10-2  type  replaces  the  2-10-2  type. 
It  is  reported  that,  generally  speaking,  two  Mallets  replace  three 
of  the  former  type;  this,  of  course,  depends  considerably  on 
the  class  of  service  and  the  density  of  the  traffic  at  the  point 
where  it  is  operated. 

On  the  smaller  type  Mallets  which  are  coal  burning,  one  fire- 
man is  easily  able  to  handle  them  satisfactorily;  the  larger  class, 
however,  have  been  put  in  the  oil  regions  and  thus  are  also 
handled  by  one  fireman.  In  regard  to  fuel  saving  it  is  stated 
that  there  is  a  saving  in  favor  of  the  Mallets,  but  that  definite 
figures  are  not  available. 

Road  Xo.  7. — Ten  Mallets  of  the  2-6-6-2  type,  having  a  total 
weight  of  527,850  lbs.  with  379,650  lbs.  on  drivers,  are  in  opera- 
tion on  one  division  of  this  road.  They  are  operated  for  dis- 
tances of  102  miles  on  a  division  where  the  ruling  grade  is  1^4 
per  cent. -and  are  rated  at  1,900  tons.  On  the  ruling  grade  there 
are  curves  of  4  degrees  compensated.  Speeds  of  11  miles  per 
hour  are  averaged  with  maximum  speed  of  25  to  35  miles  per 
hour. 

This  service  was  previously  performed  by  consolidation  loco- 
motives and  each  Mallet  replaces  i-}4  consolidation  engines.  The 
previous  tonnage  was  1,175  tons.  It  is  reported  that  one  fire- 
man has  no   difliculty  in  maintaining  full  steam  pressure. 

In  regard  to  coal  consumption,  the  Mallets  consume  about 
400  lbs.  of  coal  per  train-mile  with  full  tonnage  over  the  di- 
vision. This  gives  about  21.4  lbs.  per  hundred  ton-miles.  The 
consolidations  used  about  320  lbs.  of  coal  per  train-mile,  giving 
27.8  lbs.  per  hundred  ton-miles. 

Road  Xo.  S. — This  company  has  five  locomotives  of  the  0-8-8-0 
type  which  have  a  total  weight  of  376,800  lbs.,  cylinders  24j^  and 
39  X  30,  200  lbs.  steam  pressure  and  s6-inch  drivers,  giving  a 
theoretical  tractive  effort  of  85,000  lbs.  It  also  has  five  of  the 
2-8-8-2  type  with  same  cylinders,  steam  pressure  and  drivers. 
Fidl  data  for  a  test  of  both  these  locomotives  has  been  given 
in  these  columns.* 


*  June,  1911.  p.  223. 
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These  locomotives  are  operated  on  a  division  wliicli  has  a 
ruhng  grade  of  2  per  cent,  four  miles  in  length  and  12-degree 
compensated  curves.  They  handle  a  tonnage  of  i.iSo  tons  at 
average  speed  from  6  to  8  miles  per  hour,  ma.xiinuin  being  from 
10  to  12  miles  per  hour.  This  service  was  previously  performed 
by  the  4-8-0  and  the  2-8-0  type  locomotives,  the  former  han- 
dling 600  tons  and  the  latur  580  tons.  It  will  thus  be  seen  that 
one  Mallet  practically  replaces  two  of  the  other  type.  One  fire- 
man is  capable  of  furnishing  sufficient  steam  for  full  capacity 
operation  and  the  engines  arc  operated  with  regularly  assigned 
crews. 

In  regard  to  coal  consumption,  the  Mallets  consume  27  5  lbs. 
per  hundred  ton-miles  as  compared  with  the  previous  consump- 
tion of  42.8  lbs.  per  hundred  ton-miles. 

It  is  reported  that  the  only  disadvantage  of  the  Mallets  in  the 
service  is  their  slower  speed  of  operation.  They  run  about  from 
6  to  8  miles  per  hour  while  tiie  previous  locomotives  attained  a 
speed  of   10  miles  per  hour. 

Road  No.  p. — The  Mallets  on  tliis  road  are  of  the  2-8-8-2  type, 
having  total  weight  of  425,900  lbs.  with  394,000  lbs.  on  drivers, 
26  and  40  -x  30-inch  cylinders,  200  lbs.  steam  pressure  and  57- 
inch  drivers,  giving  a  tractive  elTort  of  94.640  lbs.  They  are  op- 
erated about  80  miles  on  a  2.2  per  cent,  grade  having  lo-degree 
curves   not  compensated. 

Over  this  division  one  locomotive  hauls  1,000  tons  at  an  aver- 
age speed  of  10  miles  per  hour,  ma.ximum  speed  attained  being 
22  miles  per  hour.  This  service  was  previously  performed  by 
consolidation  locomotives,  22  x  30-inch  cylinders,  180,000  lbs.  on 
drivers  which  had  a  tonnage  of  480.  It  will  thus  be  seen  that 
one  Mallet  replaces  practically  two  consolidations.  Since  oil  is 
used  for  fuel  there  is  no  difficulty  in  maintaining  full  steam 
pressure. 

In  regard  to  fuel  consumption,  the  Mallets  burn  14.5  gal.  of 
oil  per  thousand  ton-miles  while  the  consolidations  consumed 
18.4  gal.  of  oil  per  thousand  ton-miles,  thus  giving  over  21  per 
cent,  of  fuel  economy.  Figuring  168  gal.  of  oil  as  equivalent 
to  2,000  lbs.  of  coal,  this  gives  17.3  lbs.  of  coal  per  hundred  ton- 
miles   for   the   Mallets   and  21.9   for   the   consolidations. 

These  locomotives  were  all  operated  in  pool  service  and  it  is 
reported  that  on  the  road  they  compare  very  favorably  with  the 
consolidations  which  they  replaced. 

Road  No.  10. — Eleven  Mallets  of  the  2-6-6-2  type  are  in  opera- 
tion on  this  road  over  .5  per  cent,  grades  22  miies  in  length. 
These  locomotives  have  a  total  weight  of  378,650  lbs.  and  are 
given  a  tonnage  of  4,000,  which  they  handle  at  an  average  speed 
of  nearly  8  miles  per  hour.  There  are  lo-degree  compensated 
curves  on  the  ruling  grade  and  14-degree  curves  on  other  parts 
of  the  division. 

Previous  to  the  introduction  of  the  Mallets,  the  consolidations 
in  use  were  given  a  tonnage  of  2,400  over  this  division.  The 
Mallets  have  been  able  to  reduce  the  number  of  engines  in  ser- 
vice by  about  40  per  cent.  They  are  operated  in  the  pool  and 
arc  reported  to  be  about  75  per  cent,  as  reliable  as  the  previous 
service.  While  no  data  is  available  for  the  coal  consumption  of 
the  consolidations,  it  is  reported  that  the  Mallets  burn  15.9  lbs. 
of  coal  per  hundred  ton-miles. 

Road  No.  IJ. — The  eight  Mallet  locomotives  on  this  road  are 
assigned  to  service  on  a  division  having  a  2  per  cent,  grade  7 
miles  long,  where  they  handle  a  tonnage  of  1,275  at  an  average 
speed  of  15  miles  per  hour.  Each  one  of  these  engines  replaced 
two  22  X  28-inch  consolidations  which  were  only  given  a  ton- 
nage of  465  on  this  division. 

It  is  reported  that  one  fireman  is  able  to  develop  the  full 
capacity  of  the  locomotives  which  are  run  in  pool  service.  Fig- 
ures of  coal  consumption  on  either  class  are  not  available.  It  is 
reported  that  these  engines  have  given  first -class  service  up  to 
the  present  time. 

Road  No.  12. — Four  oil  burners  of  the  2-6-6-2  type  handling 
2,200  lbs.  over  a  ruling  grade  of  .73  per  cent,  ij^  miles  in  length 
and  having  4  degree  curves  are  in  use  on  this  road.  They 
make  an  average  speed  of  10  m.  p.  h.  and  maximum  speed  of  20 
m.  p.  h.      They    replace    consolidation    locomotives    which    previ- 


ously handled  about  half  of  the  tonnage  under  the  same  con- 
ditions. 

Road  No.  IS- — Twenty-live  of  the  2-6-6-2  type  locomotives 
having  a  total  weight  of  390,000  lbs.,  23'.^  and  37  x  30-inch  cyl- 
inders, 57-inch  drivers  and  200  lbs.  steam  pressure,  giving  a 
maximum  tractive  etTort  of  75,000  lbs.,  are  in  service  on  this 
road.  On  a  recent  test  of  one  of  these  locomotives  over  a  divis- 
ion 91  miles  in  length  having  grades  of  .5  per  cent.,  with  the  ex- 
ception of  I'/i  miles  of  .67.  A  tonnage  of  2,555  tons  was  han- 
dled at  an  average  speed  of  5.67  m.  p.h.  with  coal  consumption 
of   10.96  lbs.  per  hundred  ton-miles. 

Since  this  was  a  test  run  and  no  figures  are  available  from 
regular  service,  owing  to  the  short  time  in  which  the  locomo- 
tives have  been  used,  it  is  not  possible  to  make  a  comparison 
with  any  other  type  of  locomotive. 

Conclusions  on  Ro.vd  Service. 

In  the  reports  quoted  above  where  the  locomotives  have  been 
in  service  a  suthcient  length  of  time  and  in  sufficient  numbers  to 
make  a  conclusion  possible,  it  seems  that  the  Mallets  are  equally 
reliable  with  other  large  locomotives  in  the  same  district.  It  is, 
of  course,  to  be  expected  that  upon  the  introduction  of  a  new- 
type  of  power,  especially  one  so  entirely  different  from  previous 
designs,  considerable  operating  difficulty  may  be  encountered 
until  the  enginemen  and  trainmen  become  accustomed  to  it.  It 
is  also  to  be  expected  that  inasmuch  as  there  are  twice  as  many 
parts  in  the  running  gear  of  these  locomotives,  the  probability 
of  engine  failures  from  cases  originating  outside  of  the  boiler 
would  be  considerably  greater.  Luckily,  however,  the  probabil- 
ity of  trouble  from  the  boiler  is  but  little  more  than  would  be 
the  case  in  any  other  large  locomotive,  and  since  a  great  major- 
ity of  engine  failures  originate  from  this  source,  there  appears 
to  be  no  great  handicap  imposed  in  this  way.  As  concerns  de- 
railment, if  the  track  is  of  sufficient  strength,  no  extra  trouble 
should  be  experienced.  On  account  of  the  largely  increased 
power,  up  to  the  time  the  engineers  become  skilled  in  handling 
the  new  locomotives,  it  is  probable  that  considerable  trouble  will 
be  experienced  in  break-in-twos. 

Taking  the  reports  as  a  whole,  however,  it  does  not  seem  that 
any  of  these  features  have  been  found  serious  enough  to  justify 
an  expressed  opinion  that  the  service  of  the  Mallets  is  not  equal- 
ly reliable  with  the   locomotives  previously   in   service. 

This  being  the  case,  it  is  then  fair  to  assume  that  the  saving 
made  by  the  Mallets  w'hen  in  operation  on  the  road  is  a  net  sav- 
ing to  the  railroad,  so  far  as  this  part  of  the  service  is  con- 
cerned, especially  as  it  can  be  fairly  assumed  that  any  difficulty 
in  dispatching,  due  to  the  longer  trains,  is  offset  by  the  fewer 
number  of  trains  on  tlie  road  for  the  same  total  amount  of 
tonnage. 

In  order  to  obtain  some  idea  of  what  the  exact  saving  of  the 
new  type  of  power  on  the  road  may  be,  the  following  conditions 
have  been  assumed : 

A  division  150  miles  long  with  an  average  grade  of  i  per  cent. 

Consolidation  locomotives  of  sufficient  size  to  handle  trains 
of  1,200  tons  behind  the  tender  over  this  division  at  an  average 
speed  of  15  miles  per  hour. 

Mallet  locomotives  of  sufficient  size  to  handle  2,000-ton  trains 
over  the  division  at  an  average  speed  of  15  miles  per  hour.  This 
is  about  the  average  increase  in  tonnage  under  these  conditions 
as  shown  by  the   reports. 

It  is  assumed  that  there  are  100,000  tons  of  cars  and  lading 
at  one  end  of  this  division  to  be  transported  direct  to  the  other 
end  and  that  the  conditions  are  such  that  trains  at  full  tonnage 
can  be  dispatched  at  the  average  rate  of  one  per  hour,  and  that 
each  and  every  train  maintains  an  average  speed  of  15  miles  per 
hour   over   the   division. 

A  coal  consumption  of  28  lbs.  per  hundred  ton-miles  seems  to 
be  a  fair  figure  for  the  consolidation  locomotives  under  these 
conditions.  The  reports  and  tests  indicate  that  a  fuel  economy 
of  about  28  per  cent,  in  pounds  of  coal  per  hundred  ton-miles 
can  be  expected  from  the  Mallets  as  compared  with  the  con- 
solidations.    This  gives  about  19^4  lbs.  of  coal  per  hundred  ton- 
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miles  for  tlic  Mallets  and  for  convenience  a  figure  of  20  lbs.  is  of  the  doors.     Under  these  conditions,  it   seems  fair  to  assume 

assumed.  that  from  leaving  of  its  train  to  the  arrival  at  the  pit  in  the 

The  assumption  is  carried  furtlier  in  that  a  sufficient  number  roundhouse,  the  expense  of  the   Mallets  will  be  a  little  higher, 

of  locomotives  is  assured  in  both  cases  to  handle  the  trains  under  possibly  s  per  cent.,  than  would  tlie  consolidations   in   size  as- 

the  assumed  conditions,  and  it  is  further  considered  that  6  hours  sumed  above. 

will  be   required   for   delay   at   the   terminal   before   the   locomo-  After  arriving  on  the  pit  or  while  on  the   inspection  pit  out- 

tive  is  again   ready  for  service   in  the  case  of  the  consolidation  side,  if  this  is  provided,  the  amount  of  inspection  is  practically 

and  8  hours   for  the  Mallets.  double  that  of  an  ordinary  simple  locomotive  and  will  cost  at 

,,  ,                   ^.                     J          r  11  least  twice  as  much  if  properly   done.     Wiping  the   locomotive 

Other  assumptions  are  made  as  follows :  ,        ,  .  t-    f     j t-    a 

,,r            c         ■                  r       tu      ...  „„i:j„»; ,  (c,^,^  „^,-  t,-;.^  conies  under  the  same  class  and  will  be  at  least  twice  as  ex- 
Wages  of  engnie  crews  for  the  consolidations  $io.oo  per  trip 

and  for  the  Mallets  $12.00  per  trip.     Train  crew  in  both  cases  '"""f  ^^'                .  j        ■           .        ,                ,  ■  ,    . 

,    ■        ^                    ^  ■         i~     ^     c                     j»„:.. i;<.„  it-.^-  ihe  next  consideration  being  the  one  which  forms  the  greater 

being  $i=;.;.s  per  trip.     Cost  of  engine  and  train  supplies  ^■2.y:,  .                                        &   .                           ,          .           ,     , 

^  ■    '.  '             ij  .^-             J  * i       nr  11  t„      n-i,„  „„.,i   jc  proportion  of  terminal  expense,  is  the  matter  of  repairs  and  ad- 

per  trip  for  consolidations  and  $4.75  for   Mallets.      1  he  coal  is  •;     *^                              ,                                 .                , 

,  ,          ^  a,                 .             .U.J  justments.     These,  of  course,  are  the  direct  result  of  service  on 

assumed  to  cost  $1.50  per  ton  on  the  tender.  ,..,.,.                              . 

the  road  or  misuse  on  the  cinder  pit  or  storage  yard. 

Under  these  conditions,  the  cost  of  transporting  this  amount  ,                 ,  .  ,    , 

r  .                   vi    it.     .        j-cc        .  .             r  i„        „.;   ^c  ;<r  „;„«„  As   concerns   the   difficulties  which   have   been   experienced   by 

of  tonnage  with  the  two  different  types  of  locomotives  is  given  ...           ,   ,             .       .            ,          .,,,,. 

,  ,,       .        ^  ,  ,  this   class   of   locomotive   in   road   service   the   following  are   re- 
in the   following  table  :  , 

Per  cent  Pf^^ted  : 

Consolidation.    Mallet,    or'decrease.  ^'''^^  No.   J.— No   trouble   with    ball   joints   after   roundhouse 

No.  of  trains S3                50         39.7  force  became  accustomed  to  handling  the  work.     Flange  wear  is 

Total   time    (1    train   per   hour) 93  hrs.            60  hrs.           46.3  1          .1                              i-j   .•         1                .•              r>   •      •      1    j-n:      i.-            -.i. 

Coal  burned  (total  tons) 2,100            1,500         28.5  less  than  On  consolidation  locomotives.    Principal  difficulties  with 

Ton  miles  per  hour '^S'sfil?         ^"Sff         "^  t'le  type  have  been  in  the  case  of  one  class  fitted  with  feed  water 

Cost    of    engine    crews $830.                $600.  -' *^ 

Cost  of  train  crews $1,307.            $787.  heaters  where  considerable  trouble  has  been  incurred  by  the  pit- 
Cost    of    coal $3,150.             $2,850.  .            r  ..1.      n           ■      ii       1       ^           /-^      ..i  •             j.i.                1                   j 

Cost  of  supplies $228.            $238.  ting  of  the  flues  in  the  heater.    On  this  road  the  regular  round- 
Total  cost  as  above J^^?.}h       .  nL^Js^c         III  house  force  takes  care  of  the  work  on  the  Mallets. 

Cost  of  above  items  per  ton  mile $.000368         $.000268  29.7 

Cost  of  above  items  per  train  mile $.44            $.516         17.2  Road  No.   2. — No   trouble   has   been   found    with   keeping  the 

From  this  it  will  be  seen  that  there  is  a  total  saving  of  $1,640  x^^W  joints  tight.     Flange  lubricators  are  not  used  and  the  flange 

in  money  and  33  hours  in  time  in  transporting  this  amount  of  ,,.^3^  ggg^^s  (o  be  less  than  on  the  consolidations.     The  regular 

tonnage  complete  from  one  end  of  the  division  to  the  other  by  roundhouse  force  takes  care  of  the  work  on  these  locomotives 

the  Mallets.    The  cost  per  ton-mile  is  reduced  nearly  30  per  cent.  3,,^  ^^  features  of  the  design  have  given  any  particular  trouble, 

and  the  ton-miles  per  hour  is  increased  about  67  per  cent.  i^g^^  ^^   5.— On  this  road  a  special  gang  has  been  organized 

The  number  of  locomotives  engaged  in  handling  the  freight  is  to  do  all  mechanical  work  on  the  Mallet  locomotives  and  these 

the  same  in  both  cases,  the  exact  number,  of  course,  depending  men  have  been  trained  to  be  specialists  on  this  class  of  power, 

upon  the  rapidity  with  which  they  are  returned  to  the  other  end  they,  however,  working  on  other  locomotives  when  there  are  no 

of  the  division.  Mallets  in  the  house'.    No  special  trouble  has  been  given  by  the 

Figuring  from  this  data  under  an  assumed  condition  of  20,000  ball   joints   or   in    fact  by  any  other   part   of   the   locomotives, 

ton-miles    per    hour    per    locomotive    (average    for    twenty-four  Flange   lubricators   are   used   which   permit   the    engines   to   go 

hours)   and  considering  the  difference  in   terminal   delay,  it  ap-  31,000  to  32,000  miles  betw^een  tire  turnings, 

pears  that  there  is  a  saving  of  $41.66  per  locomotive  per  day.  Road  No.  4.— There  has  been  practically  no  trouble  with  the 

It  will  be  noted  that  no  consideration  is  given  the  return  trip,  ball  joints  leaking.  There  has  been  considerable  trouble  with 
as  it  is  probable  that  on  down  grade  work  there  will  be  prac-  A^nge  wear  although  the  flanges  are  lubricated  with  water.  This 
tically  no  difference  in  the  two  cases  if  the  same  average  speed  '-oad  has  also  had  considerable  trouble  with  the  casting  that 
is  attained.  As  a  general  proposition  is  is  believed  that  the  con-  fo™s  the  articulated  joint  because  of  the  bolts  working  loose. 
solidation  will  give  a  higher  speed  and  by  thus  being  under  full  ^  great  deal  of  trouble  has  been  incurred  by  the  tires  wearing 
tonnage  a  greater  percentage  of  the  time  the  above  estimated  °blong  and  it  has  been  necessary  to  change  tires  after  the  loco- 
saving  will  be  somewhat  reduced.  "°''^'«  ''^^^  '"^'^e  about  15,000  miles.     Difficulty  has  also  been 

found  in  various  smaller  matters  which,  however,  are  not  pecu- 

Maintenance.  ]igj.   ^Q   (i^jg   particular   design.     The    regular   roundhouse   takes 

This  feature  consists  of  two  parts  which  are  generally  called  care  of  the  work  on  these  engines, 
running  repairs  and  shop  repairs.  The  first  including  all  work  Road  No.  5. — Considerable  difficulty  has  been  found  on  this 
which  does  not  take  the  locomotive  out  of  service  for  any  ex-  road  in  keeping  the  ball  joints  tight,  and  while  the  locomotives 
tended  length  of  time,  and  in  this  discussion  will  be  considered  have  not  been  in  service  any  great  length  of  time,  it  has  not 
as  including  cleaning,  adjustments  and  renewal  of  minor  parts.  been  found  so  far  that  the  flange  wear  is  any  greater  than  on 
For  the  purpose  of  investigating  the  matter  in  more  detail,  it  other  power.  A  special  gang  has  been  organized  in  the  round- 
will  be  divided  into  two   parts:   first,  expense  of  handling  and  house  for  taking  care  of  the  Mallets. 

cleaning,  and  second,  adjustments  and  renewals  necessitated  by  Road  No.  6. — The  experience  of  this  road  is  probably  the  same 

ordinary  wear  and  tear  while  in  service.  as  that  of  many  others,  that  considerable  difficulty  was   found 

As  concerns  handling,  it  probably  costs  little  or  no  more  so  far  in  keeping  the  ball  joints  tight  at  first,  but  after  the  roundhouse 
as  taking  coal,  water  and  sand  and  in  the  movement  of  the  loco-  force  became  accustomed  to  the  work  everything  was  all  right, 
motive  from  the  yard  to  the  cinder  pit  is  concerned.  At  the  cinder  Flange  lubricators  are  used  and  it  does  not  appear  that  the  flange 
pit  the  expense  will  be  somewhat  greater  due  to  the  larger  size  wear  is  any  greater  on  these  classes.  The  work  in  the  round- 
of  the  locomotive,  both  as  regards  the  cleaning  of  the  fires,  ash  house  is  handled  by  the  regular  force  and  no  troubles  peculiar 
pan  and  front  end  and  also  the  amount  of  room  occupied  on  to  the  design  are  reported  other  than  the  one  just  mentioned, 
the  pit.  From  this  point  into  the  roundhouse  the  expense  will  be  Road  No.  7. — In  this  case  the  regular  roundhouse  force  takes 
no  greater  for  these  locomotives  than  for  a  consolidation  if  the  care  of  all  the  work  on  the  Mallets  and  considerable  difliculty  is 
turntable  is  of  a  proper  size.  If  it  is  not,  and  the  locomotives  reported  in  keeping  the  ball  joints  tight.  The  flange  wear  is 
have  to  be  turned  on  a  wye  and  stored  in  temporary  structures,  stated  to  be  no  greater  than  than  on  the  consolidation  locomo- 
then,  of  course,  the  expense  will  run  up  very  materially.  In  this  tives  with  the  exception  of  the  front  drivers  of  the  low  pres- 
discussion,  however,  it  will  be  considered  that  the  facilities  are  sure  unit.  Considerable  difficulty  has  been  reported  in  keep- 
suited  to  this  class  of  power  and  that  the  locomotive  can  be  ing  the  steam  pipes  in  the  combustion  chamber  tight  and  in  the 
handled  on  the  turntable  without  removing  its  tender,  and  that  pitting  of  the  flues  in  the  feed  water  heater  which  requires  their 
it  can  be  run  far  enough  into  the  house  to  permit  the  closing  frequent  renewal.     It  is  stated  that  after  these  locomoives  have 
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been  on  tlie  side  track  fur  sonic  time,  tliey  do  not  stoani  as 
freely  as  other  types  when  first  starting  out. 

Koad  Xo.  S. — A  special  ^an^  is  organized  lor  taking  care  of 
llic  work  on  the  Mallet  locotnolives  so  far  as  possible.  It  is  re- 
ported that  trouble  has  been  given  by  leaky  ball  joints,  but  that 
the  flange  wear  does  not  seem  to  be  any  greater  than  on  other 
classes.  Other  features  which  have  given  trouble  are  high  pres- 
sure steam  pipes  leaking,  the  rod  brass  wear  is  excessive  and 
saddle  bolts  work  loose.  It  is  also  reported  that  the  locomotives 
are  very  rough   riding. 

Road  Xo.  9. — Careful  aiicntion  has  eliminated  the  trouble  of 
leaky  ball  joints,  which  was  practically  all  of  the  trouble  pecu- 
liar to  the  design  that  was  found.  Flange  lubricators  are  used 
and  the  wear  is  not  excessive.  The  regular  roundhouse  force 
takes  care  of  the  repairs. 

Road  No.  10. — Trouble  lias  been  found  here  with  keeping  the 
ball  joints  tight,  but  the  llango  wear  is  not  as  great  on  these 
locomotives  as  on  others. .  The  regular  roundhouse  force  main- 
tain the  repairs  and  no  difficulty  peculiar  to  the  design  other 
than  the  points  mentioned  is  evident. 

Road  No.  II. — In  this  case  the  power  lias  been  in  service  a 
comparatively  short  length  of  time  and  no  difficulty  has  been 
found  in  keeping  the  bolt  joints  tight,  but  the  evidence  is  that 
the  flange  wear  will  be  greater  than  on  the  power  replaced.  The 
regular  roundhouse  force  take  care  of  the  work  and  no  special 
I  rouble  has  been  reported. 

Road  No.  12.- — On  this  road  it  is  reported  that  no  feature  pe- 
culiar to  the  design  has  given  any  trouble,  the  ball  joints  have 
never  been  touched  and  remain  tight.  Tire  wear  is  bad  on  the 
hack  group  of  drivers,  but  this  is  attributed  to  the  special  con- 
ditions under  which  these  locomotives  were  operated.  The  reg- 
ular roundhouse  force  maintain  the  repairs. 

Road  No.  14. — No  trouble  of  any  kind  that  can  be  attributed 
to  the  design  has  been  reported  by  Ibis  road.  N'o  special  gangs 
are  organized  for  maintaining  the  power  and  the  flange  wear 
seems  to  be  the  same  as  on  other  types. 

Ge.ver.al  Repairs. 

In  a  general  way  the  same  conditions  affect  the  cost  in  tlie 
shop  as  in  the  case  of  the  running  repairs.  If  the  Mallets  have 
two  sets  of  four  pairs  of  drivers,  the  repairs  on  the  running  gear 
will  be  rftore  than  double  what  they  would  on  a  consolidation,  due 
to  the  additional  work  required  by  the  steam  and  pxhaust  pipes, 
the  articulated  joint  and  the  intercepting  or  bye-pass  valve. 
Boiler  repairs,  however,  will  increase  in  about  the  ratio  of  the 
increased  heating  surface  for  a  saturated  steam  engine,  pos- 
sibly 35  to  40  per  cent.  It  would  thus  seem  taken  all  together, 
so  far  as  labor  and  material  are  concerned,  that  the  general  re- 
pairs on  a  Mallet  locomotive  would  be  about  double  that  of  con- 
solidation. 

In  addition  to  the  cost  of  labor  and  material,  ho\ve\cr,  con- 
sideration of  the  length  of  time  out  of  service  sliould  also  be 
included.  In  some  shops  there  will  probably  be  very  little  dif- 
ference in  this,  but  in  others  it  is  probable  that  repairs  on  the 
Mallet  will  take  up  to  50  per  cent,  longer  than  on  consolidation, 
the  matter,  of  course,  depending  altogether  on  the  size,  organi- 
zation and  operation  of  the  shop.  If  the  surcharges  of  the  shop 
are  charged  to  the  locomotives  this  increased  time  required  for 
repairs  will  be  an  item  of  considerable  importance,  independent 
of  the  elimination  of  the  daily  saving  the  power  could  give  while 
in  service. 

.■\s  to  the  frequency  of  general  repairs,  any  dififereiice  between 
tlie  two  types  of  locomotives  will,  of  course,  depend  entirely 
upon  the  thoroughness  of  the  running  repairs.  In  view  of  the 
assumed  increased  terminal  delay  of  t;;}  per  cent,  allowed  the 
Mallet,  it  will  probably  be  fair  to  consider  that  both  types  will 
make  the  same  mileage  before  general  repairs,  and  this  feature 
will  not  be  given  consideration. 

Conclusions  on  Repair  Cost. 
On   running  repairs  taken  as  a  whole,  it  would  appear  from 
the  reports  that  comparatively  little  trouble  has  been  found  in 
connection   with   the    features   peculiar   to   this   type   of   locomo- 


tive. While  in  several  cases  diflicully  is  reported  with  the  ball 
joints  leaking,  it  is  evident  from  the  experience  of  others  with 
the  same  design  of  joint  that  this  will  be  largely  corrected  with 
the  training  of  the  repair  force.  Flange  wear  with  very  few 
exceptions  does  not  seem  to  be  excessive.  It  appears  that  the 
feed  water  heaters  where  applied  have  been  a  source  of  trouble 
in  some  cases  due  to  the  pitting  of  the  flues.  In  cases  where 
feed  water  heaterawjrc  not  applied,  it  is  evident  from  the  re- 
ports that  no  more  trouble  is  given  by  the  boilers  on  the  Mal- 
lets than  on  other  large  locomotives  in  the  same  district,  and  it 
is  probable  thai  llie  expense  of  maintaining  the  boilers  at  the 
roundhouse  will  be  but  little  more  than  on  other  locomotives. 

The  maintenance  of  the  running  gear,  however,  comes  entire- 
ly in  another  class,  and  there  is  no  doubt  but  what  in  this  par- 
ticular these  locomotives  will  cost  over  twice  as  much  as  simple 
engines,  the  expense  being  increased  not  only  by  more  than 
double  the  number  of  parts  to  take  care  of,  but  also  by  the 
greater  weight  of  the  locomotive,  its  somcwdiat  complicated  ar- 
rangement and  the  usual  inadequacy  of  the  termina!  facilities 
for  taking  care  of  it. 

F'rom  this  discussion  it  would  appear  to  be  amply  on  the  safe 
side  to  .-issume  that  the  Mallet  locomotive  will  cost  twice  as 
much  for  strictly  running  repairs  as  the  consolidation  which  it 
replaces.  In  all  probability,  in  the  majority  of  cases,  this  in- 
creased expense  will  be  about  the  ratio  of  the  increased  ton- 
nage handled  per  locomotive.  For  general  repairs  it  is  probable 
that  the  Mallet  will  cost  more  than  twice  as  mucli  as  the  con- 
solidation. 

The  cost  of  repairs  varies  greatly  at  different  points  and  ;s  so 
dependent  upon  local  conditions,  such  as  quality  of  fuel  and 
water,  frequency  of  curves,  class  of  workmen,  presence  of  suit- 
able facilities  and  design  of  the  locomotive,  that  it  is  difficult  to 
assume  a  figure  which  can  be  considered  representative.  Since 
it  is  the  cost  of  these  features  which  will  determine  very  largely 
if  the  Mallet  is  going  to  be  a  paying  proposition,  careful  investi- 
gation on  this  point  will  be  required  in  each  particular  case. 

From  an  investigation  of  such  figures  as  are  available  for  the 
cost  of  repairs  under  conditions  similar  to  those  assumed,  it 
appears  that  a  cost  including  both  general  and  running  repairs 
of  10  cents  per  locomotive-mile  for  a  heavy  consolidation  loco- 
motive is  within  reason.  On  this  basis,  it  would  appear  that  the 
Mallet  would   cost  22   cents   per   locomotive-mile. 

Applying  the  conditions  as  assumed  above  and  making  a  fur- 
ther assumption  that  the  consolidation  locomotive  will  make  the 
run  down  hill  at  an  average  rale  of  30  miles  per  hour,  or  5  hours 
to  the  trip,  having  the  same  terminal  delay  at  both  ends,  but 
that  the  Mallet  are  only  to  attain  an  average  speed  of  25  miles 
per  hour  and  require  6  hours  per  trip,  also  have  the  same  ter- 
minal delay  at  both  ends,  the  following  results  are  obtained. 

Percentage  of  time  in  service  on  the  road,  consolidation  56 
per  cent.,  Mallets  50  per  cent. ;  average  mileage  for  24  hours, 
257  for  the  consolidation  and  225  for  the  Mallets.  Average  cost 
of  repairs  per  24  hours  for  consolidation  $25.70  and  for  the 
Mallets  $49.50,   an    increase   of  $13.80   per   24   hours. 

Subtracting  this  from  the  saving  of  $41.66  per  day  shown 
from  the  actual  road  service,  it  leaves  a  net  saving  for  the  loco- 
motive of  nearly  S28.00  per  day  per  locomotive  under  the  as- 
sumed conditions.  From  this,  bow-ever,  should  be  subtracted  an 
amount  covering  the  loss  by  the  increased  time  in  the  shop. 
This  will  be  amply  covered  by  $3.00  per  day,  leaving  a  net  sav- 
ing of  $25.00  per  day  per  locomotive  when  working  under  the 
assumed  conditions. 

Since  the  locations  are  very  rare  where  a  constant  lonnage  of 
this  amount  is  available  throughout  the  whole  year,  a  percent- 
age will  have  to  be  determined  in  each  case,  due  to  the  de- 
creased saving  given  by  tlip  Mallets  when  not  uiuler  full  ton- 
nage and  when  the  operation  does  not  give  the  daily  mileage 
assumed,  also  a  reduction  due  to  the  time  that  both  locomotives 
arc  in  the  shop. 

For  tlie  purpose  of  discussion,  we  will  assume  thai  an  aver- 
age saving  of  this  amount  can  be  attained  on  200  d;iys  in  the 
year,  giving  a  yearly  saving  of  $5,000  per  locomotive. 
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l-vom  this  must  be  taken  the  interest  on  the  increased  cost  of 
the  locomotive.  As  compared  with  a  consolidation  locomotive 
capable  of  performing  tlie  work  outlined,  the  Mallet  would  cost 
approximately  twice  as  much.  For  discussion,  the  cost  of  the 
consolidation  can  be  assumed  to  be  about  $17,000,  and  at  live 
per  cent,  this  gives  a  yearly  capital  charge  of  $850,  whicli  sub- 
tracted from  the  $5,000  obtained  as  the  yearly  saving,  gives 
$4,150  per  locomotive  per  year  direct  saving  from  train  opera- 
tion. 

In  view  of  the  tests  on  the  New  Vork  Central  Lines,  which 
are  given  elsewhere  in  this  issue,  it  is  evident  that  the  assump- 
tions for  economy  or  increased  capacity  made  herein,  are  very 
conservative.  The  figures  given  will  probably  apply  as  a  fair 
average  for  a  saturated  steam  Mallet  locomotive,  but  it  is  evi- 
dent that  the  saving  will  be  decidedly  greater  when  the  super- 
heater and  brick  arch  are  applied.  This  will  be  especially  no- 
ticeable in  the  number  of  ton-miles  per  hour,  since  it  is  evident 
from  the  tests  that  speeds  up  to  30  miles  per  hour  can  be  at- 
tained  witli   nearly   full   tonnage. 

While  this  whole  discussion  has  been  based  on  the  cosi  of 
handling  a  certain  definite  amount  of  tonnage,  this  seeming  to 
be  the  most  logical  way  of  treating  the  subject,  it  is  probable 
that  in  most  cases  the  economy  of  the  locomotive  will  be  ap- 
preciated most  because  of  its  ability  to  increase  the  capacity  of 
a  certain  division,  and  instead  of  having  fewer  trains,  it  would 
be  a  case  of  the  same  number  of  trains  with  a  large  increase  in 
tonnage.  This  is  clearly  demonstrated  on  the  Pennsylvania  di- 
vision of  the  New  York  Central  Lines  where  1,400  cars  are  now 
handled  by  26  Mallet  locomotives  while  previously  but  1,000 
cars  could  be  handled  bv  60  consolidation  locomotives. 


OXy-ACETYLENE  WELDING* 


It  will  iiot  be  necessary  in  this  connection  to  discuss  the  kind 
of  apparatus  to  be  used,  whether  oxygen  under  high  pressure  or 
low  pressure  is  the  most  economical ;  whether  the  tank  storage 
system  or  retort  method  of  handling  and  manufacturing  is  the 
best,  or  whether  it  is  better  to  have  the  apparatus  stationary  and 
gases  piped  to  the  work  or  portable,  to  be  taken  whenever 
wanted.  We  have  used  both  types  and  have  our  own  ideas  as 
to  which  is  best.  I  want  to  state  briefly  that  when  beginning 
to  use  whichever  system  is  decided  on,  there  will  be  lots  of  dis- 
appointment in  store  for  those  of  you  who  think  ycu  can  get 
immediate  results,  particularly  so  if  you  are  developing  your 
own  operator. 

We  began  in  an  humble  way  about  18  months  ago  and  tliought 
mside  of  a  week  or  two  we  would  be  welding  up  flue  sheets, 
putting  patches  in  fire-boxes,  repairing  castings  and  a  hundred 
other  things  our  friends  had  told  us  could  be  done  so  easily,  but 
apparently  nothing  went  right ;  a  crack  would  be  welded  in  one 
place  only  to  open  up  again  or  start  another  in  a  different  loca- 
tion. We  had  some  comfort  in  the  fact  that  even  the  so-called 
experts  fell  down,  one  case  in  particular  being  fresh  in  mind : 
A  casting  was  broken  which  we  desired  to  have  repaired  at  once 
and,  having  oxygen  and  acetylene  on  the  gromid,  thought  it 
would  be  a  good  opportunity  to  let  some  of  the  people  (who 
were  so  anxious  to  show  us  how  it  could  be  done)  have  a 
chance  at  it,  which  we  did,  and  with  miserable  results,  the  oper- 
ator claiming  the  iron  vifas  so  poor  that  he  could  not  get  any- 
thing suitable  to  work  on.  After  this,  some  of  our  men  felt 
very  discouraged  at  the  results  obtained  and  you  could  hear 
them  saying  "I  told  you  so,"  but  others  were  nearly  as  optimistic 
as  I  was,  although  after  over  four  months'  trials  and  tribula- 
tions, if  a -vote  had  been  taken  at  that  time,  it  would  have  been 
overwhelming  in  favor  of  dropping  the  whole  thing.  Finally, 
however,  we  were  able  to  weld  up  some  unimportant  castings 
which  gave  us  fresh  courage.  As  we  were  having  considerable 
trouble  with  cracked  flue  sheet  bridges  on  certain  engines, 
thought  it  would  be  a  good  thing  if  we  could  weld  them  up  and, 
before  trying  it  on  a  flue  sheet  in  place,  we  got  an  old  one  and 
experimented   for   days  with   it,   sometitnes   having  more  cracks 


at  night  tlian  we  started  with  it  in  the  morning;  at  last  we  ap- 
peared to  liavc  solved  the  difficulty  and  started  on  a  flue  sheet 
in  an  engine,  and  all  we  had  learned  on  the  flue  sheet  that  could 
e.xpand  and  contract  without  having  anything  to  prevent  it,  had 
to  be  learned  over  again  when  the  sheet  was  held  rigidly  in  place 
without  an  opportunity  to  move  in  any  direction.  We  were, 
after  considerable  experimenting,  at  last  able  to  handle  this  kind 
of  work  in  a  satisfactory  manner,  and  all  having  experience 
with  boiler  work  will  appreciate  what  it  means  to  be  able  to  do 
a  job  of  this  kind  on  a  flue  sheet  that  is  otherwise  in  good  con- 
dition. 

One  morning  we  were  confronted  with  a  rush  job  which,  if 
successful,  would  mean  a  good  deal  to  us.  A  superlieater  loco- 
motive was  in  the  shops  with  a  cast  iron  steam  pipe  cracked 
tor  a  distance  of  14  inches.  Unfortunately,  as  it  appeared  at 
tlie  time,  we  did  not  have  a  new  steam  pipe  nor  a  pattern  to 
make  one,  and  the  engine  was  badly  needed,  as  engines  gen- 
erally are,  especially  when  it  looks  as  if  you  cannot  get  them. 
b'ortunately,  we  had  the  oxy-acetylene  apparatus,  and  after  a 
council  of  war  it  was  decided  to  try  and  weld  up  the  steam 
pipe,  although  most  of  our  men  thought  it  could  not  be  done 
satisfactorily.  The  attempt,  however,  was  made,  and  much  to 
our  surprise  a  first-class  job  was  the  result.  This  gave  us  con- 
fidence and  other  jobs  were  undertaken,  some  of  which  turned 
out  well  and  others  were  failures.  At  about  this  time  we  got 
hold  of  an  operator  who  used  his  head  while  doing  his  work, 
and  after  that  it  was  comparatively  easy;  nothing  was  too  com- 
plicated to  tackle  and  we  are  able  to  successfully  weld  fire- 
boxes, apply  patches,  weld  in  half  side  sheets,  repair  broken 
cylinders,  weld  broken  driving  wheel  spokes,  built  up  worn 
parts  on  castings,  air  reservoirs,  etc.,  repair  broken  castings  of 
all  kinds,  so  that  now  we  cannot  keep  house  without  it.  A  sav- 
ing of  from  $1,200  to  $1,500  can  easily  be  effected  per  month  in 
a  shop  like  ours  by  repairing  things  that  otherw'ise  would  have 
found  their  way  into  the  scrap ;  this  amount  simply  covers  the 
actual  saving  and  does  not  in  any  way  take  into  consideration 
the  value  of  the  time  an  engine  or  machine  may  be  out  of  ser- 
vice. 


INCREASED  USE  OF  OIL  ON  RAILROADS 


An  interesting  feature  sliovvn  m  the  report  on  petroleum  for 
1910,  by  the  United  States  Geological  Survey,  now  in  prepara- 
tion, is  the  statement  of  the  extent  to  which  oil  enters  into  rail- 
road transportation.  The  total  length  of  railroad  line  operated 
by  the  use  of  fuel  oil  in  1910  was  21,075  miles,  a  trackage  equiv- 
alent to  that  of  practically  five  transcontinental  lines  stretching 
across  the  United  States  from  ocean  to  ocean.  Some  of  the 
lines  that  use  oil,  however,  also  use  coal.  The  number  of  bar- 
rels of  fuel  oil — of  42  gallons  each — consumed  by  the  railroads 
of  the  country  in  1910  is  stated  to  have  been  24,526,883.  This 
included  768,762  barrels  used  by  the  railroads  as  fuel  otherwise 
than  in  locomotives.  The  total  number  of  miles  run  by  oil- 
burning  engines  in  1910  was  88.318,947. 


CoNCKiiTE  Poles  are  made  in  Germany  of  a  hollow  reinforce- 
ment of  wire  filled  with  a  composition  of  cement,  sand  and  as- 
bestos, which  is  dried  by  being  rotated  from  eight  to  ten  min- 
utes at  1,000  to  1,500  revs,  per  min.  The  centrifugal  force  ex- 
erted during  this  operation  is  said  to  impart  density  and  strength 
to  the  concrete.  The  maximum  dimensions  of  these  poles,  of 
which  over  5,000  have  been  used  in  Dresden,  Prague  and  Leip- 
zig, are  46   ft.  in  length  by  16  in.  diameter. 


*  Abstracts  from  a  paper  by  H.  T.  Bcntley  licforc  the  Western  Ry.   Club. 


A  French  Alloy,  especially  good  for  coating  sheet  iron  for 
constructive  purposes,  consists  of  zinc  5.5,  lead  23.5,  tin  71.  If  it 
is  a  metal  of  a  fine  white  color  and  high  luster,  5  to  10  per  cent. 
of  bismuth  may  be  added,  making  a  composition  of  tin  90  to  95, 
bismuth  10  to  15.  An  admixture  of  one-half,  or  at  most  ij/^, 
per  cent,  of  iron  in  tin  greatly  increases  its  hardness  and  dura- 
bility. 
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TWO  USEFUL  SPECIAL  DEVICES 


ClIAKI.KS     MaRKEL.* 

Although  the  design  and  construction  of  hand  trucks  for  mov- 
ing weighty  parts  from  place  to  place  about  locomotive  termi- 
nals are  both   practically  as  numerous  and  varied   as   the   indi- 


dctails  may  Lie  nadilj  iiiulcrstnod  from  the  drawing.  !l  is 
turned  up  to  tit  the  bore  of  the  bushing,  and  on  one  end  it  is 
planed  to  fit  the  tool  steel  cutter,  the  latter  being  held  in  place 
by  a  J^-in.  bolt.  The  tool  is  fed  to  its  work  by  a  '.i-in.  screw 
bolt,  which  has  an  eccentric  shoulder  to  engage  in  a  groove  at 
the  top  of  the  tool  or  cutter.  The  latter  is  tlien  forced  by  the 
screw  and  yoke  as  illustrated. 


HANDY    SHOP    OR    ROUNDHOUSE    TRUCK. 


vidual  shops  themselves,  it  is  nevertheless  believed  that  the  one 
herewith  illustrated  will  prove  of  interest.  It  is  intended  for 
the  easy  carriage  of  pistons,  main  and  side  rods,  driving  boxes, 
etc. ;  in  fact,  anything  portable  which  the  distance  between  the 
hook  and  the  floor  will  permit. 

As  the  drawing  clearly  indicates,  the  predominant  characteris- 
tic of  this  arrangement  is  extreme  simplicity.  With  the  excep- 
tion of  the  two  36  by  35/2-in.  iron  wheels  the  parts  are  readily 
within  the  resources  of  any  shop,  and  the  cost  of  assemblage 
IS  inconsequential.  The  very  great  leverage  exerted  through  the 
8-ft.  handle,  in  view  of  the  proximity  of  the  weight  hook  to  the 
fulcrum  point,  permits  of  very  heavy  parts  being  picked  up  with 
the  greatest  ease.  The  capacity  of  this  truck  will  allow  it  to 
take  two  large  steam  pipes  at  one  load,  if  necessary,  four  guide 
bars,  or  in  fact  any  erecting  shop  combination  which  in  many 
cases  are  trucked  singly. 

From  the  labor-saving  viewpoint  alone  these  trucks  are  of 
great  value  in  roundhouse  work,  and  should  be  considered  part 
of  the  equirment  of  that  department.  Ordinarily,  unless  the 
load  is  excessive,  one  man  can  readily  take  care  of  it,  the  ad- 
vantage of  this  being  manifest  in  the  fact  that  the  drop  pit  gang 
is  not  temporarily  weakened  by  the  absence  of  two  or  three 
helpers  which  without  the  device  would  be  required  to  get  the 
driving  boxes  or  parts  to  be  repaired  into  the  machine  shop. 

The  facing  tool  for  distributing  valve,  E-T  equipment,  is  a 
very  clever  device  and  merits  special  attention.  It  is  intended 
for  use  in  reducing  or  lowering  the  face  of  the  bushing  on  the 
distributing  valve.  It  will  be  recalled  that  this  brass  bushing 
has  a  flat  seat  5  in.  long,  and  that  as  the  valve  only  travels  on 
this  seat  3  in.,  a  shoulder  is  left  at  the  end  of  the  valve  travel. 
Consequently  when  this  seat  requires  facing,  which  is  of  not  in- 
frequent occurrence,  it  must  be  faced  and  scraped  for  the  full 
five  inches.  The  object  of  the  tool  shown  herewith  is  to  remove 
this  shoulder  and  also  any  amount  of  metal  below  the  surface 
of  the  original  seat.  The  amount  recommended  in  the  last 
named  procedure  is  1/32  in.,  which,  experience  has  demonstrated, 
will  last  for  some  time. 

The  tool  is  simply  a   round  piece  of  machine   steel,  and  the 


This  is  regarded  as  an  indispensable  special  device  to  the  air 
brake  repair  department,  doing  its  work  quickly  and  perfectly, 
and  with  a  minimum  nf  the  time  and  labor   formerly  expended. 


A  Noted  Expert  in  Boiler  Design  has  expressed  the  opinion 
that  it  is  far  better  to  make  the  butt-straps  of  a  boiler  narrow. 


Screw  (or  Hulding  Tool. 
Screw  for  Adjus 


H  Tap 


K:^ i. 

I--     „  "^  Mach.  Steel  i:/,^ 

t^S'-*'        °^  K-.kj<\ik    T""'  Steel 
jr«<.=y:;,(-gi,-|    ^TffiJly     Hardened 


Too]  Adjusting  Screw. 


J.-TaP^jJ^'^^^^l, 


~^h" 


"b?  pH^- 


FACIXG     TOOL     FOR    DISTRIBUTING     VALVE. 

and  correct  the  weaknesses  in  the  seam  by  making  the  butt- 
straps  thick,  and  thus  prevent  cracking  and  similar  mishaps  with 
riveted   joints. 


Foreman,    Clinton    Shop.    Chicago   &    North    Western    Ry. 


The  Highest  Bridge  in  the  World  is  that  over  ihe  Sionle 
gorge,  between  Montloon  and  Clermont-Ferrard.  I-"rance,  its 
height  being  450  feet. 


New  Electrical  System  of  Gab  Signalling 


THE    NORTH    EASTERN    RV.    OF    ENGLAND    HAS    RECENTLY   INTRODUCED   ON    ONE   OF   ITS    BRANCHES   THE 

RAVEN    ELECTRICAL    CAB    SIGNAL    WHICH    HAS   APPARENTLY   SOLVED  THE   PROBLEM   OF 

EXPEDITING  TRAIN  MOVEMENT  WHEN    THROUGH    FOG    THE    REGULAR 

FIXED     SIGNALS     CANNOT    BE     READILY     OBSERVED. 


Cab-signaling  lias  not  been  viewed  with  any  particular  favor 
on  railroads  of  this  country  for  several  good  and  sufficient  rea- 
sons, prominent  among  which  are  that  it  admittedly  necessitates 
extremely  delicate  appliances  in  the  face  of  quite  stringent  re- 
quirements, and  because  the  scheme  of  railroading  as  here  prac- 
tised is  presumed  to  achieve  better  results  by  not  depriving  the 
engineer   or   any    other   employee   entirely   of   the    initiative. 

The  subject  is  nevertheless  an  interesting  one  and  is  receiving 


IIG.     I. 

at  this  time  considerable  attention  on  foreign  roads,  particularly 
on  those  of  England,  wliere  at  least  several  e.Kperimental  installa- 
tions have  been  made.  As,  of  course,  is  well  known,  that  coun- 
try in  certain  seasons  of  the  year  experiences  fog  to  a  degree 
unknown  here  and  this  naturally  endows  a  successful  form  of 
cab-signaling  with  greater  value  than  could  be  associated  with 
it  under  the  more  favorable  weather  conditions  prevailing  in 
the  United  States.  In  times  of  heavy  fog  in  England  it  be- 
comes necessary  to  put  on  additional  signalmen  to  facilitate  the 
train  movement,  and  even  then  the  latter  is  frequently  very  seri- 
ously interfered  with.  This  no  doubt  explains  why  so  much  at- 
tention is  being  given  to  the  development  of  a  system  through 
which  the  positions  of  the  fixed  signals  may  be  faithfully  re- 
produced in  miniature  in  the  engine  cab,  thus  permitting  sched- 
ule speed  to  be  at  least  approximately  maintained. 

According  to  the  Railxcay  Engineer,  of  London,  such  a  sys- 
.  tem,  known  as  the  Raven  Electrical  Cab  Signal,  has  been  installed 
on  the  Richmond  Branch  of  the  North  Eastern  Railway.  All  the 
engines  working  on  that  branch  have  been  equipped,  and  after 
satisfactory  tests,  the  system  was  formally  opened  on  August 
14th  last,  and  fog-signalmen  were  dispensed  with.  Although 
embodying  what  might  be  considered  features  of  complexity,  this 


arrangement  presents  nevertheless  an  interesting  study  as  in- 
dicative of  the  progress  wliich  has  been  made  in  tlie  art  of  cab- 
signaling. 

At  every  signal  tower  there  are  provided  on  each  line  at  least 
four  bars  similar  to  that  illustrated  in  Fig.  i.  One  of  these  is 
placed  about  150  yards  in  the  rear  of  the  distant  signal,  a  second 
is  fixed  in  the  rear  of  but  close  to  the  distant,  and  a  third  of 
similar  construction  is  located  midway  between  the  distant  and 
liome  signals,  while  the  fourth  is  just  in  the  rear  of  the  home 
signal.  When  there  is  a  starting  signal  a  fifth  bar  is  also  pro- 
vided in  the  rear  of  it.  These  bars  are  T-section  steel  and  are 
supported  by  wooden  blocks  laid  on  porcelain  insulators  car- 
ried on  the  sleepers.  At  stop  signals  the  bars  are  about  60  ft. 
in  length,  while  the  other  bars  are  about  30  ft.  long.  Fig.  2  is 
the  engine  apparatus  in  which  it  will  be  seen  that  in  the  middle 
is  a  shoe  carried  by  links.  To  the  middle  of  the  shoe  is  con- 
nected a  lever  coupled  at  the  other  end  to  a  switch  working  in 
the  switch-bo.x  seen  on  the  left  in  Fig.  2.  The  shoe  is  kept 
down  normally  by  a  spring  above  it.  On  either  side  of  the  ap- 
paratus are  metallic  brushes  carried  by  the  same  frame  as  the 
shoe   and   the    frame,   shoe   and   brushes   are   further   kept   down 


by  a  spring  at  each  of  the  four  corners,  two  of  which  arc  shown 
in  Fig.  2.  The  contact  making  apparatus  is  insulated  from  the 
engine   frame. 

In  the  engine  cab.  Fig.  3,  on  the  left,  is  a  visible  indication, 
and  on  the  right  a  bell  and  switch.  Below  the  bell  by  the  side 
of  the  reverse  lever  is  a  battery  box.  An  enlarged  view  of  the 
indicator  is  given  in  Fig.  4.  The  miniature  arm  gives  two  in- 
dications— danger  and  clear.  The  route  indicator  below  shows 
whether,  at  a  junction,  the  road  is  set  to  the  left  or  right  at 
places  other  than  junctions  the  indicator  inclines  to  the  left  and 
is  deflected   for  every  signal. 

The    operation    of    the    system    is    as    follows:    The    first    bar 
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passed  over  sets  the  engine  apparatus,  raises  the  bar  and  starts 
the  bell  ringing,  whether  the  line  be  clear  or  not.  In  150  yards 
or  so  the  second  bar  is  reached.  While  traveling  over  this  bar 
the  bell  ceases,  bnt  slionld  the  line  not  be  clear  the  bell  starts 
again  as  soon  as  the  shoe  is  ofT  tlic  bar.     It,  howcvc-r,  the  sig- 


FIG.    3. 

nals  are  clear  the  bell  does  not  resume  and  the  miniature  arm 
falls  to  the  safety  or  proceed  position,  and  the  route  indicator  is 
deflected.  Should,  however,  the  signals  still  be  in  the  danger 
position,  the  engineer  would  continue  slowly  on  his  way,  the 
bell  ringing  all  the  while,  until  he  got  to  the  home  signal.  He 
would  know  his  position  by  the  bell  ceasing  when  on  the  bar  at 
the  signal,  and  if  the  miniature  arm  still  remained  at  danger 
he  would  come  to  a  stop,  taking  care  that  his  engine  was  on 
the  bar.  Should  he  overrun  the  latter  the  bell  would  start  again, 
and  would  not  stop  until  he  backed  up.  If,  however,  the  home 
and  starting  signals  had  meanwhile  been  lowered  the  bell  would 
not  only  cease  ringing  at  the  home  signal  bar,  but  the  ministure 
arm  would  go  to  the  safety  position  and  the  indicator  be  de- 
flected. 

Another  condition  is.  of  course,  possible,  which  is  that  the 
train  may  be  delayed  waiting  for  the  section  ahead  to  he  cleared. 
If  so,  the  home  signal  would  be  lowered  after  the  train  had 
been  brought  to  a  stand  and  then  it  be  allowed  to  move  for- 
ward to  the  starting  signal.  The  arrangement  is.  however,  such 
that  the  bell  must  ring — except  when  the  engine  is  on  a  bar — ■ 
and  the  miniature  arm  must  remain  up  as  long  as  a  train  is  be- 
tween the  first  bar  and  the  starting  signal,  unless  both  the  home 
and  starting  signals  are  clear.  In  this  condition  the  following 
would  be  the  procedure : 

After  the  towerman  has  lowered  his  home  signal  he  presses 
a  tapper  key  specially  provided,  r-nd  this  momentarily  cuts  in 
the  circuit  to  the  miniature  arm  and  causes  tlic  arm  to  move 
up  and  down.  This  is  a  "calling  On"  signal,  and  when  the  en- 
gineer receives  it  he  may  pull  slowly  forward  to  the  home 
signal,  but  the  bell  starts  ringing  again  as  soon  as  the  bar  is 
left.  The  arm  remains  up,  and  tliis  continues  until  the  starting 
signal  is  reached.  There  the  bar  is  also  60  ft.  long.  The  bell 
ceases  and  the  engineer  look.s  at  the  miniature  arm.  If  it  re- 
mains up  the  signal  is  still  at  danger  and  he  stops,  but  if  the 
arm  falls  and  the  route  indicator  is  deflected  he  goes  ahead 
and  no  change  is  made  until  the  train  approaches  the  next  dis- 
tant signal. 

The  electrical .  equipment  is  on  the  closed-circuit  principle. 
Power  is  necessary  to  stop  the  bell,  also  to  lower  the  miniature 
arm  so  that  any  electrical  failure  leads  to  the  bell  not  ceasing, 
and  the  arm  is  maintained  in  the  danger  position  by  a  continu- 
ous current.  The  indicator  when  deflected  is  locked  to  left  or 
right,  and  every  time  a  "clear"  bar  is  passed  a  slight  movement 
of  the  indicator  is  given  as  the  brushes  pass  over  the  bar. 


In  the  instructions  to  engineers  they  are  advised  that  the  elec- 
tric signals  are  supplementary  to,  and  not  in  substitution  of,  the 
outdoor  signals.  It  may,  however,  be  mentioned  that  should  the 
system  prove  to  be  the  success  it  is  anticipated  the  distant  sig- 
nals on  the  Richmond  branch,  at  all  events,  will  be  dispensed 
with.  The  engineers  are  required  to  make  a  report  after  each 
irip  ol  the  behavior  of  the  apparatus.  For  the  towermen  the 
niily  addition  to  \jjfi  signaling  is  the  tapper-key  for  "calling  on" 
the  engineer  when  he  has  to  pull  up  to  the  starting  signal.  The 
scctionmen  have  instructions  to  keep  the  bars  clear  of  frost 
and  snow,  and  during  frosty  weather  to  wipe  the  upper  surface 
with  a  cloth   steeped  in  paraffin  oil. 

Thus  is  briefly  described  what  is  apparently  an  efficient  cab- 
signaling  installation  and  its  subsequent  performance  will  no 
doubt  be  awaited  with  interest.  As  above  outlined,  the  scheme 
in  general  carries  a  particular  appeal  where  the  ordinary  sig- 
nals cannot  be  readily  observed  due  to  peculiar  climatic  con- 
ditions, but  the  fact  must  remain  that  the  original  cost  of  such 
an  arrangement  must  be  very  great  and  its  maintenance  an  ex- 
penditure  scarcely  warranted   by   the   benefits   derived. 

In  general  all  apparatus  for  cab-signaling  should  be  simple, 
positive,  easily  maintained,  easily  replaced,  and  yet  able  to 
stand  the  rough  and  tumble  to  be  found  in  railway  w-ork.  This 
latter  means  exposure  to  dust,  dirt,  rough  usage,  and  all  sorts 
of  climatic  conditions.  Above  all,  the  apparatus  must  be  re- 
liable and,  in  the  rare  event  of  failure,  must  so  face  that  the 
danger  signal  is  shown  and  must  be  observed. 


Since  1900  the  Pennsylvania  Railroad  System  has  avoided 
grade  crossings  in  all  new  construction  work  and  has  been  doing 
away  with  those  already  in  existence  as  rapidly  as  possible. 
Many  millions  have  been  spent  in  this  work,  with  the  result  that 


FIG.  4. 

673   grade   crossings   were    eliminated    from   the    Lines    East    of 
Pittsburgh  between  January   ist,   1900.  and  September   1st,   1909. 


On  the  Line  of  the  Canadian  Pacific  telephone  conversa- 
tion was  carried  on  between  ?iIontreal  and  Fort  William,  99S 
miles,  over  a  No.  9  iron  telegraph  wire,  grounded ;  and,  accord- 
ing to  the  reports,  the  experiment  was  a  marked  success.  The 
instruments  used  are  of  a  new  design,  invented  by  David  H. 
Wilson,  of  Chicago.  The  apparatus  is  said  to  be  well  adapted 
to  use  on  composite  circuits — telegraph  and  telephone. 
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Test  of  a  Mallet  Locomotive  Equipped   With  Superheater  and  Brick  Arch 


NEW  YORK  CENTRAL  AND  HUDSON  RIVER  RAILROAD. 


On  the  Pennsylvania  division  of  llie  New  York  Central  and 
Hudson  River  Railroad,  a  large  volume  of  slow  freight  traffic 
is  handled  over  a  single  track  having  fairly  heavy  grades  and 
numerous  curves.  The  motive  power  has  been  heretofore  largely 
of  the  consolidation  type  designated  as  class  G-6-G  which  have 
a  total  weight  of  236,000  lbs.  and  a  tractive  effort  of  45,700  lbs. 
There  were  60  locomotives  of  the  class  in  service,  of  which  31 
were  used  for  pulling  trains  and  the  remainder  for  pusher  ser- 
vice. 

Traflic  became  so  dense  on  the  division  that  the  maximum 
capacity  of  the  single  track  was  practically  reached,  and  if  any 


as  represented  on  the  dvision  over  which  the  tests  were  made, 
there  would  seem  to  be  no  reason  to  expect  any  undue  injury 
to  the  locomotive  itself  when  running  at  a  speed  of  .30  miles 
per  hour." 

"As  to  the  injury  to  Uie  track  at  speeds  of  30  miles  per  hour, 
the  weight  per  axle  for  the  Mallet  is  very  much  below  that 
which  is  the  common  practice  for  passenger  engines,  where  as 
high  as  60,000  lbs.  per  axle  is  often  employed,  at'.d  from  this 
standpoint  it  is  considered  that  no  undue  injury  would  be  oc- 
casioned to  a  track  suitable  for  consolidation  locomotive  similar 
to  tlie  G-6-G  class." 


LLhl     LOCOMOTIVE    WITH    SUPERHE.-XTl  H    1\    M.K'VICE    ON    THE    PENNSVLV.-\N1A    DIVISION    OF   THE    NEW    YORK    CENTRAL. 


increased  business  was  to  be  liandled  it  would  be  necessary  to 
either  double  track  or  increase  the  weight  of  the  trains  by  the 
adoption   of  heavier  motive  power. 

Early  in  1910  the  American  Locomotive  Co.  designed  and 
built  a  Mallet  compound  locomotive  for  the  Boston  and  Albany 
Railroad  which  it  w-as  proposed  to  use  on  a  certain  section  of 
that  line,*  and  it  seemed  advisable  to  the  management  to  in- 
vestigate the  possibilities  of  this  type  of  locomotive  in  solving 
the  problem  on  llie  Pennsylvania  division.  It  was  therefore 
transferred  to  that  point  and  careful  tests  carried  out  on  both 
the  ^lallet  and  the  consolidation. 

These  tests  indicated  that  the  Mallet  would  give  considerable 
economy  in  fuel  per  unit  of  work  as  compared  with  the  con- 
solidation when  operating  under  the  conditions  for  which  it  was 
originally  designed,  viz.,  low  speed,  heavy  freight  work.  The 
conditions  on  the  Pennsylvania  division,  however,  demanded 
higher  speeds  and  the  testing  committee  recommended  the  ap- 
plication of  a  superheater.  The  locomotive  was  then  returned 
to  the  Schenectady  plant  of  the  American  Locomotive  Company, 
and  equipped  with  a  Schmidt  superheater  and  "Security"  brick 
arch,  and  some  minor  changes  were  made  as  the  tests  had  shown 
advisable.  It  was  then  returned  to  the  company  and  the  second 
series  of  tests  were  carried  out  and  upon  their  completion  the 
committee  consisting  of  representatives  of  the  Pennsylvania 
Railroad,  the  American  Locomotive  Company,  and  the  New 
York  Central  and  Hudson  River  Railroad,  made  a  report  in 
which  appeared  the  following  conclusions  upon  the  advantages 
of  the  type : 

"Economy  in  train  operation  due  to  larger  output  in  ton-miles 
per  locomotive." 

"Greater  economy  in  coal  per  unit  of  power  due  to  the  larger 
boiler  available  and  especially  to  the  use  of  compound  cylinders 
and  superheated  steam.'' 

"Judging  from  the  construction  of  the  parts  of  this  locomo- 
tive and  its  riding  qualities,  with  the  ability  to  take  curvatures 


*  For   full    illustrated   description,    see    American'    Engineer.    April,    191D. 
p.    135.  . 


The  result  of  these  tests  led  the  New  York  Central  to  pur- 
chase 25  more  of  the  same  type  which  are  now  in  service.  These 
were  built  to  practically  the  same  specifications  as  the  one  tested 
except  that  both  the  high  and  low  pressure  cylinders  were  in- 
creased by  about  I  inch  and  the  boiler  pressure  was  reduced  by 
10  lbs.  The  general  dimensions  of  the  locomotives  finally  or- 
dered, as  well  as  the  one  tested  and  the  New  >'ork  Central 
G-6-G  consolidation  and  the  Pennsylvania  H-8-P.  consolidation 
locomotive,  which  were  tested  in  comparison,  are  given  in  the 
accompanying  Table   i. 

At  present  the  26  Mallet  locomotives  are  handling  the  traffic 
on  this  division  which  previously  required  60  consolidations.  A 
single  Mallet  hauls  a  4,000-ton  train  over  the  division  without 
assistance  where  previously  the  maximum  tonnage  was  3,500 
tons  which  required  pusher  assistance  on  the  heavier  grades. 
With  this  increased  load  the  trains  daily  over  the  division  have 
been  decreased  by  ten  and  the  overtime  has  been  reduced  80  per 
cent.  It  has  been  found  that  the  Mallet  saves  on  an  aver- 
age of  35  per  cent,  in  fuel  per  ton-mile.  This  stated  in  another 
way  means  that  54  per  cent,  more  ton-miles  per  ton  of  coal  are 
obtained  by  the  Mallet  than  by  the  consolidations  which  they 
replaced.  The  operating  capacity  of  the  division  has  been  in- 
creased over  40  per  cent.,  /.  c,  that  while  formerly  i.otx)  cars 
daily  was  the  maximum.  1,400  cars  can  now  be  handled  in  24 
hours. 

Altogether  the  tests  extended  over  a  period  of  2^^  months 
and  every  possible  refinement  leading  to  accuracy  was  used.  The 
dynamometer  car  of  the  Pennsylvania  Railroad*  was  used  and 
the  trains  provided  were  carefully  arranged  to  suit  the  condi- 
tions desired.  The  tests  were  made  over  a  portion  of  the  road 
from  Avis  Yard,  Jersey  Shore,  to  Stokesdale  Jet.,  Pa.,  a  distance 
of  63.07  miles.  It  will  be  seen  by  the  profile  that  this  is  on  a 
continuous  up-grade  and  all  runs  were  confined  exclusively  to 
the  north-bound  movement,  the  engines  being  turned  at  Stokes- 
dale and  returned  light  to  Avis.  The  observations  were  begun  at 
Toburt,  9.67   miles   north   of  Avis,   giving  this  time   for  getting 


*See  American   Engineer,  August,  1907,  p.  39 
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the  locomotive  in  condition  and  the  fire  built  up  before  taking 
observations.  The  remaining  distance  has  in  it  1.16  miles  of  de- 
scending grade  occurring  at  two  points  and  4.5  miles  of  level 
track  distributed  over  six  places. 

The   two   consolidation    locomotives   were   so   similar   that   for 


Table    1. — General   Dimensions  of   Locomotives  Tested. 

N.  Y.  C.  P.  R.  R.  Mallet  as 

Consoli-  Consoli-  Modified  Mallet 

dation.  dation.  in  as 

Class  Class  Second  Finally 

G.6.G.  H.S.B.  Test.  Ordered. 

Maximum   tractive   effort,   lbs 45,700*  45,300*         66,600  67,500 

Maximum    tractive    effort     (work- 
ing simple)   lbs 79,900  81,000 

VVt.  on  driving  wheels,  lbs 211,000  211,700  304,500  301,500 

Wt.  on  leading  truck,  lbs 25,000  26.900  25,000  26,000 

Wt.    on    trailing   truck,   lbs 22,500  26,500 

Wt.,  total  of  engine,  lbs -.236,000  238,600  352,000  354,000 

VVt.  of  tender,  lbs 147,400  158,000  152,700  153,700 

Wt.,   total   ol  engine   and  tender, 

lbs - ,.  383,400  396,600  504,700  507,700 

Wheel  base,  rigid,   ft.  and  in..".    17-  6  17-   'A  10-0  10-0 

Wheel  base,  driving,  ft.  and  in..    17-  6  17-   '/i  iO-S'A  30-8)4 
Wheel    base,    total    of    engine,    ft. 

and  in 26-5  25-9;-4  46-4  46-9 

Wheel    base,   total    of    engine    and 

tender,  ft.  and  in 60-ll'/S  59-5^  74-8  75-8 

Cylinders,  diameter,  in 23  24  2OV2  &  33  21H&34 

Cylinders,   stroke,   in 32  28  32  32 

Wheels,  diameter  of  driving,  in..         63  62  57  57 

Wheels,  diameter  of  truck,  in....         53  33  33  33 

Wheels,  diameter  of  trailing,  in..         ..  ..  .33  33 

Wheels,  diameter  of  tender,   in..         33  36  33  33 

Boiler  pressure,  lbs.  per  sq.  in...       200  205  210  200 

Boiler,  type    St.  top  Bclpaire  St.  top  St.  top 

Boiler,  outside  diameter,  in 82  80  83 J4  83 J^ 

Firebox,  length,  in 108|^  ilQ'A  108'4  iOS'A 

Firebox,   width,   in 75'A  72  7S'A  75'A 

Tubes,  number   446  465        {'llzT^  23S-2i4 

Tubes,  diameter,  in 2  2  2A  &  SA  2'A  &  SA 

Tubes,  length,  ft.  and  in 15-^  15.0  22.0  22 

Heating  surface,  tubes,  sq.  ft 3,512  3,665.91  4,168  4,168 

Heating  surface,  firebox,  sq.  ft...           184  181.0  185  197.9 

Heating  surface,  water  tubes,  fq.  ft.            27  ..  13  27.1 

Heating  surface,  total,  sq.    ft 3,702  3,846.91  4,366  4,393 

Superheating  surface,   sq.   ft ...  ...  966.3  966.3 

C;rate  area,  sq.  ft 56.5  55.05  56.5  56.5 

Tender,  water  capacity,  gals 7,500  7,000  8.000  8,000 

Tender,  coal  capacity,  tons 12  17;4  12  '    12 

'Calculated  on  the  basis  of  a  mean  effective  pressure  of  85  per  cent,  of 
the  boiler  pressure. 


the  purposes  of  comparison,  the  average  results  obtained  are 
given  in  the  accompanying  tables. 

Coal  of  excellent  and  uniform  quality  was  used,  a  greater 
proportion  of  it  coming  from  the  same  mines.  The  average  of 
the  samples  analyzed  is  given  at  the  top  of  the  next  column. 

In  Table  2  are  given  general  results  obtained  from  the  tests. 
It    will   be   seen   that   comparative   figures   are   obtained   at   two 


different   speeds,   and  that   results   of  the   Mallet   at   17J4   miles 

Analysis  of  Coal. 

Volatile   matter 25.26% 

Fixed    carbon [[[]  64  28% 

-.^,sh     '...'...'..'..'.'.  10!44% 

.Moisture    3.44% 

Sulphur     1.92% 

B.t.u.    (dry  coal) \ ..  .'.'.'.'.'.['.'.'.'.  13,800 

per  hour  and  of  the  consolidation  at  21  miles  per  hour  are  also 
given. 

The  most  important  feature  shown  in  this  table  is  given  in  con- 
nection with  the  amount  of  coal  burned  per  ton-mile  where  an 
economy  of  36.6  per  cent,  in  favor  of  the  Mallet  is  shown.  This 
feature  is  more  strikingly  brought  out  by  the  comparison  shown 
in  Table  3,  where  the  ton-miles  per  ton  of  coal  in  each  case  are 


Table  2. — Comparison  of  General  Performance  of  Mallet  and  Consoli- 
dation Locomotives  Under  Different  Speed  Conditions. 

Per  cent,  in  favor 

of  Mallet  as 

Type  of .  Locomotive.        compared 

Approximate         , '■ ^  with 

average  2-8-0  2-6-6-2        consolida- 

speeds.  tions, 

r'2-5  41.5  65.3  57.3 

Number  of  cars 115.0  36.7  58.2  58.6 

1  17-5  ....  40. 

Iw21.0  25.5 

r]2.5  60.15  57.2 

Average  weight  per  car,  tonsJ  j^-J  55.12  59.5  .... 

I  17.5  64.7  .... 

^■21.0  60.47 

fl2.5  2,495.5  3.734  49.6 

Total  tonnage  behind  tender. J  '5.0  2,017.5  3,461  71.5* 

I  17.5  2.588 

>-21.0  1,542  

{12.5  5.89  6.86 

15.0  4.65  5.00 

17.5  3.51  4.51 
21.0 

j'12.5  4.605  4.58 

Running  time,  hours -(  ^^'*^  3.765  3.87  .... 

I  17.5  3.37 

1-21.0  2.82 

A  J  •       .-        fl2.5  12.75  12.9 

Average  speed,  running  time,!  ]5  Q  jj  7  jj  , 

"p-h T  i7!5         ..;.         17.5        .■;.■; 

'-21. 0  21.4 

(-12.5  0.1275  0.077  39.6 

Coal  per  ton-mile,  lbs J  jS.O  0.1392  0.084  39.6 

^21.0        6.1418       6.086        ;;;; 

•This  relatively  higher  percentage  in  favor  of  the  Mallet  is  probably  due 
to  the-  fact  that  the  consolidations  were  not  loaded  to  their  full  capacity 
at  15  miles  per  hour. 


^Indtcafor  Carzi  Signaf 
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Z-10-00 


^Dafum  Line 


PORTION    OF   THE    DYNAMOMETER   CH.\RT,    SHOWING    THE   EFFECT    AND   V.'^LUE    OF    THE    SIMPLIFYING    FEATURE. 

\One  quarter  inch  drawbar  pull  is  equizalent  to  7^50  poundsr] 
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given,  sliovvins;  the  minimum  of  61.2  per  cent.  advant:ige  of  the 
Mallct  over  the  average  of  the  two  consolidations. 

Another  interesting  fact  shown  in  Table  2  is  that  within  the 

range  of  speeds   in   which   it   is  operated   in   actual   service,  the 

I  ^: 


rate   exhaust    from   the   high   pressure   cylinders   and   the   inter- 
cepting valve. 

By  means  of  these  special  devices,  the  back  pressure  on  the 
Iiigh  pressure  cylinders  is  reduced  when  working  simple  and  in- 
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PROFILE   OF    TH.\T    P.\RT   OF    THE    PENNSVLV.VNIA    niVISION'    OF    THE    XFW    YORK    TENTR.^L    ON    WHICH    THE    M.M.I.ET    LOCO  .MOTIVES 

WERE  TESTED. 


increase  in  the  normal  theoretical  ma.ximum  tractive  effort  of 
the  Mallet  as  compared  with  the  simple  is  fully  realized.  With 
the  theoretical  tractive  effort  45  and  47  per  cent,  greater  than 
the  two  consolidations  tested,  the  Mallet  hauled  approximately 
49  per  cent,  more  tonnage  than  the  average  of  the  two  at  speeds 
of  i2:/2  miles  per  hour.  On  these  runs  both  the  consolidations 
were  loaded  to  their  full  capacity.  At  speeds  of  15  miles  per 
hour  it  is  believed  that  the  consolidations  did  not  have  the 
maximum  tonnage  that  they  could  haul  and  it  is  protjable  that 
the  tonnage  of  la^'S  miles  per  hour  is  a  more  accurate  measure 
of  the  capacity. 

In  order  to  determine  exactly  the  advantage  of  the  system  of 
compounding  used,  one  run  was  made  with  the  maximum  train 
load  which -the  Mallet  would  haul  over  the  division  without 
stalling,  the  train  consisting  of  d},  steel  cars  and  a  caboose,  mak- 
ing a  total  weight  of  4,465  tons  behind  the  tender.  This  run 
clearly  demonstrated  the  great  advantage  of  the  reserve  ca- 
pacity available  with  this  system  of  compounding  which  makes 
it  possible  to  secure  20  per  cent,  increase  of  power  by  the  use 
of  the  steam  direct  from  the  boiler  in  both  the  high  and  low 
pressure  cylinders  by  virtue  of  its  distinctive  features — the  sepa- 


creased  power  is  secured  without  sacrificing  the  equal   distribu- 
tion of  the  work  between  the  two  engines. 

With  this  reserve  power  in  use  at  several  points,  an  otherwise 
prohibitive  train  load  was-  taken  over  the  division  without  stall- 
ing.    During  the  run  the  locomotive  was  simpled  approximately 

Tajle  3. — Comparative  Pei!FOB!.:ance  in  Ton-Miles  Per  Ton  of  Coal  of 
Mallet  and  Consolidation  Locomotives. 

Per  cent,  in  favor 
Ton-Miles  Per  Ton  of  Coal  of  Mallet  as 

I ^ ^  compared  with 

2-8-0  Type.  2-6-6-2  Type.      consolidations. 

16,219.5  26,610  63.9 

14,807.3  23,872  61.2 


Approximate 
average 
speeds. 

12.5 

15.0 

17.5 

21.0 


14,898 


23,148 


8  per  cent,  of  the  time  the   throttle  was  open  and  an   average 
speed  of  io.6  miles  per  hour  was  made. 

This  run  made  clear  the  advantages  of  this  system  of  com- 
pounding for  use  on  divisions  which  have  short  grades  not  suf- 
ficient in  importance  to  warrant  pusher  service,  but  which  never- 
theless reduces  the  train  tonnage  considerably.  Having  20  per 
cent,  increase  in  power  available  for  short  distances,  it  is  evi- 
dent that  the  tonnage  over  such  a  division  could  be  very  mate- 
rially increased. 

•    y-Tfme  (  One  Space  =  S  Seconds) 
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THE    train    was    MOVING    FROM    RIGHT   TO    LEFT   ON   THIS    CHART    WHICH    IS    A   CONTINUATION   OF  THE   ONE   ON   THE   OPPOSITE   PAGE. 

[One-quarter  inch  drawbar  pull  is  equivalent  to  7^50  pounds.] 
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T  able  4  gives  a  comparison  of  the  boiler  performance  of  the 
locomotive  and  emphasizes  clearly  the  advantage  in  fuel  econ- 
omy of  a  large  boiler  with  ample  margin  of  capacity  above  the 
average  demands.  Probably  the  most  striking  results  shown  in 
this  table  is  the  increase  in  equivalent  evaporation  per  pound 
of  dry  coal,  which  at  I2j^  miles  per  hour  is  18.8  per  cent.,  reach- 
ing a  figure  slightly  above  10  lbs.  The  cause  of  this  is  shown 
in  the  next  column  giving  the  equivalent  evaporation  per  sq.  ft. 
of  heating  surface,  where  it  will  be  seen  the  consolidation  boiler 
is  necessarily  forced  much  higher.  In  the  colunni  giving;  the 
temperature  in  the  smoke  box,  the  effect  of  inc  cj..:j..^^;o.i 
chamber  and  longer  fines  is  clearly  evident,  there  being  practi- 
cally 100  degrees  difference,  although  at  i2'/<  miles  per  hour  the 
fire  box  temperature  is  greater  in  the  consolidation. 

The  thermal  efficiency  of  the  boiler  in  per  cent,  tells  the  story 
and  shows  an  increase  of  17.7  per  cent,  at  12J/2  miles  per  hour ; 
this,  of  course,  is  only  for  the  conditions  holding  during  the 
test  where  it  appears  that  the  consolidation  boilers  were  forced 
beyond  their  economical  limit  although  not  beyond  their  capacity, 
while  the  Mallet  boiler,  because  of  its  larger  size,  superheater 
and  brick  arch,  was  being  operated  well  within  its  capacity.     It 


Table  4.' — Comparison  of  Boiler  Performance  of  Mallet  and 
Consolidation  Locomotives. 

Per  cent,  in  favor 
of  Mallet  as 
Type  of  Locomotive. 


Approximate 

average 

speeds. 

(-12.5 

Dry  coal  fired  per  liour J  [^-^ 

L'l'.O 

_     .    ,  ri2-5 

£.quivalent    evaporation     pcr    150 

iiour,  lbs .s  17  5 

L-m'.o 

Equivalent     evaporation     pcrjij^o 

pound  dry  coal   -s  17I5 

L2l!o 

Equivalent  evaporation  P^**r!c'rt 
hour  per  sq.  ft.  of  heatingJ  J^-^ 
surface,  lbs [',^-J 


2-8-0 

4,03.3.5 
4,420.5 

4',957" 

33.957.5 
36,807. 


2-6-6-2 

3,680 
4,423 
3,985 


39,859.5 


36,849 
41,819 
36,203 


compared 
with 

consolida- 
tions. 


8.5 
13.6 


8.42 
8.32 


8.04 


10.15 
11.008 


Coal  fired  per  sg.  ft.  grate 
per  hour  for  time  throttl 
was  open    


Boiler  hbrsepower 


12.5 
15.0 
17.5 
21.0 

12.5 


Temperature  in  smokebox. 


Temperature  in  firebox. 


Thermal  efficiency  of  boile 
per  cent 


n  17.5 
■  L21.0 

•{: 

{12.5 
15.0 
17.5 
21.0 

rl2.5 
J  15.0 

1.21.0 

ri2.5 

r.J  15.0 

■■]  17.5 

1-21.0 


11.914 


72.34 
79.26 


88.91 

984.25 
1,066.9 

1,155.35 

616. 
633. 

633!5 

1,805.5 
1,783.5 


10.01 
9.45 
9.08 


9.32 

10.58 

9.16 


65.13 
78.28 
70.54 


18.8 
13.58 


1,069.1 
1,212.1 
1,049.4 


519. 

522.9 

495.2 


8.6 
13.6 


1,868 


1,742 
1,936 
1,785 


58.68 
58.63 


69.07 
66.62 
68.60 


17.7 
13.62 


57.51 


is  to  be  noted,  however,  tliat  the  relation  of  the  most  economical 
point  of  a  boiler  equipped  with  a  superheater  much  more  nearly 
coincides  with  its  point  of  maximum  capacity  than  in  the  case 
of  the  saturated  steam  boiler.  The  harder  a  boiler  is  forced 
the  more  economy  the  superheater  will   show. 

In  Table  5  one  of  the  most  striking  features  is  the  increased 
machine  efficiency  shown  by  the  Mallet.  The  figures  were  after- 
wards verified  by  a  lest  wherein  both  locomotives  were  hauled 
by  an  electric  locomotive,  and  the  only  explanation  offered  is 
that  this  is  due  to  the  reduction  of  the  unit  vi'eight  of  the  mov- 
ing parts  and  the  shorter  rigid  wheel  base.  In  this  table  'A  will 
be  noted  that  the  column  giving  the  dry  coal  per  dynamometer 
horse-power  per  hour  shows  an  economy  of  34.4  per  cent,  mini- 
mum and  39.8  per  cent,  maximum.  This  result  is,  of  course,  the 
true  measure  of  the  economy  in  coal  consumption  of  two  loco- 
motives since  all  local  conditions  such  as  profile  and  variations 
in  train  loading  are  eliminated. 

Tt  appears  that  the   economy  of  water   is  not  so  great   as   of 


coal.    This  would  be  expected  from  the  evaporation  figures  given 
in   Table  4.     1  he   thermal   efficiency   of   the   locomotive   is   very 
good  in  the  case  of  the  Mallet,  reaching  5.59  per  cent,  maximum 
and  in   all  cases  being  above   S   per  cent. 
Taken    altogether   these   tests   are   most   encouragmg    for   the 

Table  5. — Comparison  of  Performance  as  a  Whole  of  Mallet  and 
Consolidation  Locomotives. 

Per  cent,  in  favor 


Approximate 

average 

speeds. 

/'12.5 
Average  speed  running  time, 
miles  per  hour 


Type  of  Locomotive. 


Average  drawbar  *pull,  lbs. 


^12.5 
-■]  15.0 
•i  17.5 

L21.O 


12.5 
15.0 
17.5 
21.0 


2-8-0 


12.75 
15.7 


22,726 
19,883 


Maximum     starting    drawbar  ) 
pull,  lbs J  •  ■ 


Machine  efficiency,  per  cent 


12.5 
15.0 
17.5 
21.0 

12.5 
Machine    friction    in    lbs.    of  J  i'^'q 
drawbar  pull   "^  17^5 

^2i;o 


{ 


15,930 


46,280 


88.85 
86.17 


;-6-6-2 

12.9 

15.2 
17.5 


34,071 
31,360 

23,424 


of  Mallet  as 
compared 

with 
consolida- 
tions. 


49.9 
56.9 


66,000  work-    ( 

ing  compound  f 

80,000  work-  ) 

ing  simple     j 


42.6 
72.8 


89.21 
89.16 
86.60 


3,066.5 
3,517. 


4,468 
4.083 
4.044 


rl2.5 

n  15.0 


Dry   coal    per    dynamometer 
horsepower  per   hour,  Ibs.'^  175 
'-2L0 

12.5 


3,288.5 


5.235 
5.295 


Water  per  dynamometer 
horsepower,  lbs 


(-12.5 
J  15.0 
I  17.5 
1-21.0 

1  12.5 
■U5.0 
•fl7.5 
-•  21.0 


5.465 


33.465 
33.56 


3.15 
3.47 
3.65 


26.80 
26.83 
27.08 


39.8 
34.4 


22.9 
20.05 


33.685 


3.50 
3.50 


5.59 
5.32 
5.43 


59.7 
52.0 


Thermal  efficiency  of  locomo- 
tive, per  cent. 

3.445 

success  of  the  Mallet  locomotive  under  conditions  for  which  it 
is  suitable  and  especially  in  connection  with  its  u>e  at  the  higher 
speeds.  It  is  unfortunate  that  the  data  obtained  from  the  tests 
made  on  the  original  locomotive  before  it  was  equipped  with 
superheater  and  brick  arch  are  not  available  for  publication,  as  it 
makes  it  impossible  to  determine  exactly  how  much  of  the  suc- 
cess of  the  locomotive  as  a  whole  can  be  assigned  to  the  super- 
heater. 


SAFETY  PLAN  ON  THE  BALTIMORE  AND  OHIO 


With  a  view  to  promoting  safety  of  travel  and  protecting  its 
employees  from  personal  injury  in  the  discharge  of  duty,  the 
Baltimore  and  Ohio  has  appointed  a  safety  committee  to  pursue 
the  matter  vigorously  through  a  campaign  wliich  is  to  extend 
to  all  brandies  of  the  service  and  over  every  mile  of  track  op- 
erated in  the  system.  The  safety  committee,  which  began  work 
November  ist  with  General  Manager  Thompson  as  chairman 
ex-ofiicio,  is  composed  of  general  oflicers  of  the  road.  Divisional 
safety  committees  have  also  been  appointed,  composed  of  di- 
vision officials,  secretaries  of  the  Railroad  Young  Men's  Chris- 
tian Association,  an  employee  from  each  shop  to  represent  shop- 
men, an  engineer  to  represent  enginemen,  conductor  to  repre- 
sent trainmen  and  yardmaster  to  represent  yard  employees. 

Several  months  ago  the  Baltimore  and  Ohio  management 
adopted  a  number  of  precautionary  measures  in  its  locomotive 
and  repair  shops  for  the  protection  of  its  workmen,  equipped 
machinery  with  guard-rails  and  covers  for  e.xposed  parts,  and 
the  latest  steps  for  safety  is  an  effort  to  e.xtend  this  to  all 
branches  of  the  service. 


The  Gre-\t  Corliss  Engine,  the  power  feature  at  the  Cen- 
tennial Exposition  in  Philadelphia  in  1876.  afterward  removed 
to  the  Pullman  Company's  plant  at  Pullman,  111.,  was  sold  October 
5  to  the  Oakdale  Iron  Company,  Chicago,  for  scrap.  This  engine, 
although  rated  at  only  1,400  h.p  .  weighed  over  650  tons 
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MOTOR  DKIVE  FOR  PLANERS 


At  a  recent  meeting  of  the  Association  of  Iron  and  Steel  Elec- 
trical Engineers  in  New  York,  G.  W.  Richardson,  electrical  su- 
perintendent, American  Bridge  Company,  Philadelphia,  read  a 
paper  on  motor  drives  for  planers  in  which  he  said  in  part : 

A  motor  to  drive  a  planer  reversing  with  every  stroke,  from 
the  shortest  to  the  full  stroke  of  the  planer  table,  must  be  a 
very  slow-speed  motor,  controlled  by  automatic  controller  and 
requiring  dynamic  braking  to  stop  the  table  so  that  there  will 
not  be  any  counter-electromotive  force  at  the  time  the  applied 
electromotive  force  is  applied  to  the  armature  of  the  motor  at 
the  moment  of  reversals.  This  must  be  so  arranged  that  the 
dynamic  braking  relay  is  off  at  the  moment  the  applied  electro- 
motive force  is  connected  and  that  the  dvnamic  braking  take 
effect  at  the  moment  the  applied  electromotive  force  is  opened. 
This  is  really  the  success  of  the  direct-connected  reversing  motor 
drive  to-day  on  planers. 

In  our  machine-shop  we  have  a  ijo-in.  planer  which  was 
driven  by  a  45-h.p.  compound  wound  constant-speed  motor  driv- 
ing through  a  countershaft  to  the  belt  shaft  containing  the  fly- 
wheel and  belt  pulleys.  These  belts  were  vertical,  and  6  in.  wide 
and  4-ply.  They  reversed  from  one  pulley  to  the  other  in  the 
usual  way.  At  the  moment  of  these  reversals  the  motor  would 
be  extremely  overloaded.  These  high  peaks  of  current  con- 
tinually coming  on  the  motor  at  every  reversal  caused  trouble, 
and  we  were  always  doing  some  repairs.  Over  2  galls,  of  oil 
were  used  per  day  on  the  planer.  The  actual  delays  to  the  work 
due  to  the  conditions  probably  amounted  to  at  least  25  to  30  per 
cent,  of  the  time  of  cutting  material. 

I  was  asked  to  try  one  of  my  double-armature  motors  to  see 
if  we  could  overcome  the  difficulties  we  were  having  with  the 
old  drive.  I  installed  one  50-h.p.,  220-volt,  compound  wound 
aouble-armature  motor  on  the  120-in.  planer  on  December  ist, 
1909.  using  an  automatic  controller  from  one  of  our  mill  tables, 
with  the  exception  that  I  added  some  new  features,  such  as 
dynamic  braking,  field  weakening  relays,  and  no-voltage  and 
overload  relays.  This  outfit  has  not  given  us  any  trouble  what- 
ever, except  the  lirst  few  days  in  getting  the  controller  adjusted. 
The  apparatus  uses  approximately  one  pint  of  oil  per  day.  The 
planer  does  not  chatter.  The  full  speed  of  the  double-armature 
motor  while  cutting  is  224  revs,  per  minute,  and  the  center  shaft 
speed  is  128  revs,  per  minute.  The  peak  load  is  100  amperes, 
appro.ximately  30  h.p.,  starting  torque.  The  dynamic  braking 
current  is  approximately  150  amperes.  The  periphery  speed  of 
the  armatures  while  cutting  is  896  ft.  per  minute,  and  1,792  ft. 
per  minute  on  the  return  stroke  of  the  table.  This  makes  the 
motor  easy  to  reverse,  due  to  the  low  centrifugal  force  of  the 
armatures.  The  cutting  speed  is  from  20  ft.  to  25  ft.  per  min- 
ute, and  the  return  speed  is  from  20  ft.  to  50  ft.  per  minute. 

A  reversing  motor  drive  that  has  been  placed  on  Pond  planers 
is  no  doubt  a  good  apparatus  for  this  kind  of  work.     They  use 
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FIG.    I. — CURRENT    DEMAND    WITH    50-H.P.    REVERSING    MOTOR 
ON    8-FT.    PLANER. 

a  single-armature  special-made  interpole  motor,  wound  i  to  4 
speed,  that  is,  250  to  1,000  revs,  per  minute,  using  dynamic  brak- 
ing for  stopping  the  motor  before  reversing.  The  periphery 
speed  of  the  armature  of  a  50-h.p.  motor  for  a  96-in.  planer  is 
approximately  1,177  ft.  per  minute  to  4,710  ft.  per  minute.  The 
cutting  peak  load  is  50  amperes,  while  the  reversing  peak  load 
is  112  amperes.  The  cutting  speed  12  ft.  to  25  ft.  per  minute, 
and  the  reversing  speed  12  ft.  to  J'  ':.  per  minute. 

The  curve,  Fig.  i,  shows  the  ampere  load  on  the  50-h.p.  Niles- 
Bement-Pond  Company's  reversing  motor  drive  on  a  96-in. 
planer,  cutting  speed  12^-1  ft.  per  minute,  return  speed  42  ft.  per 
minute,  one  tool  cutting  5-^  in.  with  --^-in.  feed,  cutting  annealed 
nickel-chrome  steel.  This  curve  show's  the  peak  load  to  start 
motor  was  50  amperes,  then,  as  the  speed  increased,  the  time  of 
start  to  the  time  of  cut  was  5  sees,  and  the  current  dropped  to 
20  amperes.  Then,  as  the  tool  cut  into  the  material  the  current 
went  up  to  62  amperes  for  43  sees.,  then  the  current  was  off 
for  2V2  sees.     Then,  reversing  to  high  speed,  the  current   rose 


to  112  amperes  and  the  speed  kept  getting  faster  until  the  cur- 
rent was  down  to  18  amperes,  taking  about  10  sec.  time,  then 
the  line  continued  straight  for  5  sees.,  which  was  the  full  return 
stroke.  Then  the  peak  from  return  to  cut  rose  to  45  amperes 
and  dropped  down  to  20  amperes  for  5  sees,  before  the  tool 
started  the  second  cut,  then  the  current  rose  to  51  amperes.  The 
other  cuts  and  reversals  were  practically  the  same,  except  the 
curve  shows  that  the  motor  kept  getting  faster  on  the  return 
stroke  and  the  current  made  a  practically  straight  line  for  15 
sees.,  the  full  return  stroke.  The  full  field  of  the  motor  was 
approximately  10  amperes. 

The  curve.   Fig.  2.   shows  our   15-h.p.  motor  driving  a  42-in. 
Pond  phmer.     This  is   a  two-armature  motor,  capacity  60  am- 
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FIG.    2. — CURRENT    DEMAND    WITH     I5-H.P.    RICHARDSON     MOTOR 
ON    42-IN.    PLANER. 

peres.  This  curve  shows  that  at  the  time  this  test  was  taken 
the  cutting  speed  was  17  ft.  per  minute,  return  speed  44  ft.  per 
minute.  Two  tools  were  used,  each  taking  a  Y^-m.  cut  and  a 
3/32-in.  feed,  cutting  cast  steel.  The  shunt  field  of  this  motor 
took  3  amperes.  To  start  required  a  peak  load  of  40  amperes, 
then,  as  the  speed  increased,  the  current  dropped  to  lo  amperes 
m  3,'-^  sees,  before  the  tool  started  to  cut,  then  the  current  rose 
to  55  amperes  for  2i  sees.;  then  the  current  was  off  for  lYz 
sees,  when  the  return  peak  rose  to  60  amperes  and  the  motor 
got  to  full  speed  in  2^  sees.  Then  the  current  dropped  to  12 
amperes  for  i3>'2  sees.,  then  the  current  was  off.  and  so  on. 
This  curve  shows  that  the  double-armature  motor  drive  gets  up 
to  speed  quickly  with  peak  loads  only  to  the  capacity  of  the 
motor.     Therefore,  the  motors  run  cool  and  without  trouble. 


A  TRAIN  LIGHTING  INSTRUCTION  CAR 


The  Pennsylvania  Railroad  Company  has  added  an  unique 
instruction  car  to  the  list  of  such  which  various  railroads  op- 
erate for  the  benefit  of  their  employees,  and  which  is  intended 
to  exemplify  the  various  details  connected  with  train  lighting. 
It  is  a  singular  fact  that  although  instruction  in  air  brake, 
through  practical  demonstration ;  in  combustion  and  good  firing, 
etc.,  through  lectures,  has  been  w'idely  diffused,  the  train  light- 
ing problem  has  been  practically  neglected  previous  to  this  in- 
novation. 

The  Pennsylvania  Railroad  has  at  this  time  no  less  than  eight 
distinct  axle  device  systems,  in  addition  to  the  large  number  of 
straight  storage  equipments,  and  the  new  car  seems  to  offer  the 
most  efficient  means  of  furnishing  uniform  instructions  to  yard 
electricians. 

The  apparatus  installed  consists  of  a  32-cell  storage  battery; 
a  15  kw.  Curtis  turbo-generator ;  a  variable  speed  motor,  with 
necessary  controlling  apparatus  for  driving  the  axle  devices, 
and  the  following  a.\le  generators  with  their  regulating  equip- 
ments :  Newbold.  Moskowitz,  Bliss,  Consolidated.  Safety  and 
Gould.  The  present  intention  is  that  the  car  will  be  sent  to 
the  different  points  at  which  electrical  forces  are  maintained, 
and  the  inen  at  such  points  will  be  given  lectures  and  demon- 
strations on  the  operation  and  maintenance  of  these  various 
systems. 

With  the  instruction  car  in  operation  it  is  intended  that  all 
employees  whose  duties  have  to  do  with  the  car  lighting  shall 
be  instructed  in  the  care  and  operation  of  the  various  equip- 
ments, with  the  two-fold  object  of  educating  those  interested 
and  securing  uniformity  in  their  work. 


The  More  Aluminium  an  aluminium  bronze  contains,  the 
softer  it  is  while  hot.  This  is  the  reverse  of  hardness  of  the 
cold  bronzes.  While  a  10  per  cent,  aluminium  bronze  is  much 
harder  than  a  4  per  cent,  bronze  while  cold,  it  is  very  much 
softer  while  hot,  and  can  be  rolled  hot  much  easier. 
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NEW  MIKADO  TYPE  LOCOMOTIVES 


SOUTHERN  RAILWAY   CO. 


With  constantly  increasing  traffic  requirements  it  has  been 
found  necessary  to  introduce  heavier  power  into  the  ireight 
service  of  the  Southern  Railway.  Heretofore  the  heavy  freight 
traffic  on  this  road  has  been  handled  by  engines  of  the  consoli- 
dation, or  by  those  of  the  ten-wheel  type,  with  the  former  pre- 
dominating. The  largest  of  the  former,  as  built  by  the  Baldwin 
Locomotive  Works,  have  cylinders  22  by  30  in,,  and  57  inch 
driving  wheels.  Saturated  steam  at  200  pounds  pressure  is  em- 
ployed, and  the  total  weight  is  210,000  lbs.,  with  i8S,ooo  lbs  on 
driving  wheels. 

These  engines,  numbered  in  "600,"  first  appeared  on  the  road  in 
1904  and  were  well  distributed  over  the  system,  but  particularly 
on  the  Knoxville  division  where  they  did  very  good  work  and 
fulfilled  every   requirement  up  to  a  comparatively  recent  period. 

The  determination  of  the  management  to  go  into  the  Mikado 


sight  of  to  retain  the  interchangeability  of  many  castings.  The 
ash  pan  is  constructed  with  a  continuous  slope  front  to  back, 
and  has.  a  damper  at  the  back  end,  through  which  the  ashes  can 
be  discharged  by  a  blower  located  in  the  front  end  of  the  pan. 

The  frames  are  of  the  most  substantial  design  and  construc- 
tion, both  main  and  rear  sections  being  vanadium  steel  castings 
of  ample  section.  The  main  frames  are  5  in,  wide,  and  have 
a  depth  of  6J4  in,  over  the  pedestals,  while  the  rear  sections 
are  454  in,  wide.  Each  main  frame  is  in  one  piece  with  a  single 
front  rail,  which  has  a  depth  of  13  in.  under  the  cylinder  saddle. 
The  pedestal  binder  bolts  are  inserted  from  below,  and  each  bolt 
has  a  shoulder  which  fits  into  a  counterbore  in  the  lower  frame 
rail.  The  bolt  has  a  taper  fit  in  the  frame  and  a  straight  fit  in 
the  pedestal  binder.  A  single  nut  is  used  on  the  top  and  two 
nuts  with  a  cotter  on  the  bottom. 

The  transverse  frame  braces  include  deep  steel  castings  at  the 
second  and  third  pairs  of  driving  pedestals.  A  similar  casting  is 
placed  under  the  front  end  of  the  firebox,  immediately  ahead  of 
the    splice    between    the    main    and    rear    frames.      The    bottom 


MIK.\D0    TYPE    LOCOMOTIVE    WITH    SUPERHEATER. 

type,   at   least   in   part,  is  merely   in   accord   with   the  popularity  frame   rails  are  braced  just  back  of  the   first  driving  pedestals; 

which  this  design  now  enjoys  among  a  large  number  of  promi-  while  the  guide  yoke,  which  is  of  cast  steel,  constitutes  a  strong 

nent  railroads,  wheron,  in  several  instances,  it  has  attained  su-  transverse   brace,   with   bearings   2454    in.   long   on   each    frame, 

premacy  over  the  consolidation,  for  the  reason,  principally,  which  The   rear  bumper  consists  of  two    10  in.   channels  placed  back 

is  well  understood,  that  of  increased  boiler  capacity  coupled  with  to  back.    The  spring  rigging  calls  for  no  special  comment,  other 

the  ability  to  increase   the  average  speed  of  heavy  trains.  than   the   novelty   of   the   equalizer   of   the   trailer   being   guided 

The  new   Mikados  which  have  been  recently  delivered  by  the  in  a  pedestal  in  the  rear   frame   section.     The   trailer  is  of  the 

Baldwin  Locomotive  Works  to  the  Southern  are  a  fine  example  Hodges   type,   which   has   been   extensively   used   on   rear   truck 

of  this  type.    Thirty-three  locomotives  were  included  in  the  con-  locomotives  built  at  the   Baldwin   Works. 

tract,  and  they  have  approximately  20  per  cent,  greater  hauling  The   steam   distribution   is   controlled  by   14  in.   piston   valves, 

capacity  than  tlie  consolidations  before  mentioned.     They  exert  driven  by  the  Walschaert  motion.     In  the  present  case  the  link 

a.  tractive  eft'ort  of  51.700  lbs.,  and  with  215,700  lbs.  on  the  driv-  and   reverse   shaft   bearings   are   supported   on   the  guide   yoke; 

ing  wlieels,  the  ratio  of  adhesion  is  4,17,    These  locomotives  use  and  the  reverse  shaft  has  a  downwardly  extended  arm,  to  which 

highly  superheated   steam   at  a  pressure  of   175   lbs,,   the   super-  the    reach    rod    is    attached.      Extension    rods    are    used    on    the 

heater  being  of  the  Schmidt  top  header,  fire-tube  type,  with  30  valves  and  pistons, 

elements,   each   consisting  of  a  double   loop  of  pipes    i   7/16  in.  The  tender  is  built  in  accordance  with   Southern  Ry,  practice, 

in  diameter,  and   has  a   frame   composed  of   12   in.   steel  channels   with   oak 

The  boiler  used  in  this  design  has  a  long  tapered  ring  in  the  bumpers.     The  tank  carries  8,000  gallons  of  water  and  14  tons 

middle  of  the  barrel,  the  diameter  being  76  mches  at  the  front  of   coal.     Similar  .locomotives   are   being   built   for   the    Mobile 

end  and  83   inches  at  the   dome   ring.     The  dome  is  of  pressed  and  Ohio,  the  Virginia  &  Southwestern,  and  the  Cincinnati,  New 

steel,  -s/i  in.  tliick,  and  the  longitudinal  seam  on  the  dome  ring  Orleans  &  Texas  Pacific   r?sv;ays. 
is    welded    tliroughout    its   length,   on    either    side   of    the   dome  The  principal  dimensions  are  as  follows: 

opening.     The  firebox  is  built  with  vertical  side  water  legs,  and  general  data,  , 

the  staybolts  include  674  of  the  flexible  type.     These  latter  stay  ^erfii'- i!!!!!  l!!]!  1 !!;,'!..'!.'!.".'!,'!.',',','.'.'  ,^"  •.•••  •  •  •  •  •  •  .'■■•'•...  ■    Freight 

the  entire  throat  sheet,  and  are  used  in  the  three  outside  rows  in  Fuel ii'^nA  Sk^' 

Tractive     effort  oi,  iuu     ids. 

the  back  head.     In  the  sides  they  are  located  in  the  six  upper  weight  in  workingorder'.'.'.'.'.'.'.'.'.'.'.'. 278,940  lbs. 

horizontal  rows,  and  in  the  four  vertical  rows  at  each  end.    The  Weight  on   dnve_,s.  .^.^^. .  •;;;;;■;:::;::■:;;:::;::::;:;::;::  [^.Hfel  lbs. 

grate  is  practicallv  the  same  size  as  that  used  on  the  consolida-  Weight  on  trailing  truck ■ 2n'2nn  Ik^' 

,'.        ,.  .•         ii  ■    ^    1  »   1,         i„,»  Weight  of  eneine  and  tender  in  woi  king  order 480.0U0  IDs. 

tion  engnics,  and   m   this  connection  the  point   has   not  been   lost  wheel   base,   driving 16  f-  ^  m. 
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Whttl  base,   total 34   ft.  9  in. 

Wheel  base,  engine  and  tender '►?  ft.   ^  in. 

RATIOS. 

Weijibt  on  drivers  —■  tractive  effort *-17 

Total   weight  ~  tractive  effort ^.5.08 

Tractive  effort   X  diam.  drivers  4-  heating  surface* 730.00 

Total    heating    surface'    -—    grate    area 83.54 

Firebox    heating   surface   -r-    total    heating   surface*    per   cent ■*.•'» 

Weight   on   drivers  -i-  total   heating  surface" 4.82 

Total  weight  -:-   total  heating  surface* 61.*^9 

CYLINDERS. 

Kind    Simple 

Diameter  and   stroke 27  x  30  in. 

VALVES. 

Kind Balanced    piston 

Diameter     14  in. 

WHEELS. 

Driving,     diameter     over    tires 63     in. 

Driving,    thickness    of    tires 3  V2     in. 

Driving  journals,   diameter   and   length 10  x  12  in. 

Engine    truck    wheels,    diameter 33  in. 

Engine    truck,    journals. 6  x  12  in. 

Trailing  truck  wheels,  diameter 43  in. 

Trailing  truck,  journals 8x14  in. 

BOILER. 

Style Wagon    top 

Working     pressure 175  lbs. 

Outside   diameter  of   first    ring 76  in. 

Fireliox.    lentjth    and   width 107J^  x  71^  in. 

Firebox   plates,   thickness S.    ^    in.,   B.    }i    in.,   C.    H    in.,   T.    ^    in. 

Firebox    water    space    F.    S.    &    B.    5    in. 

Tuhes.  number  and  outside  d'a"iC'ter 30 — 5!^,  183 — 214   '"■ 

Tubes,    length 20  ft. 

Heating    surface,    tubes 3,007  sq.  ft. 

Heating    surface,    firebox 191   sq.  ft. 

Heating   surface,   total 3.198  sq.  ft. 

Superheater    heating    surface 837  sq.  ft. 

Grate    area 53.3  sq.  ft. 

TENDER. 

Frame Steel     channels 

Wheels,    diameter    33    in. 

Journals,   diameter  and  length 514  x  10  in. 

Water     capacity S.OOO  gals. 

Coal     capacity 14  tons 


Equivalent  heating  surface  =  4.454  sq.  ft. 


MAINTENANCE  AND  OPERATION  OF  LOCOMOTIVE 
SUPERHEATER 


The  Locomotive  Superheater  Company  *  has  compiled  some 
very  interesting  information  concerning  the  care  and  operation 
of  the  Schmidt  superheater  which  is  considered  of  sufficient 
practical  value  to  abstract  as  follows : 

The  front  end  should  be  carefully  inspected  every  month  and 
the  deflecting  plate  in  front  of  superheater  is  to  be  removed 
for  this  purpose.  The  inspection  should  cover  examination  for 
air  and  steam  leaks  in  front  end,  for  any  accumulation  of  cin- 
ders and  ashes  or  deposits  on  return  bends  in  boiler  flues.  All 
air  and  steam  leaks  should  be  stopped.  In  the  case  of  steam 
leaks  between  the  header  and  the  superheater  units,  joints  should 
be  immediately  tightened,  if  necessary  regrinding  ball  joints  or 
applying  a  new  gasket  to  flat  joints.  When  a  gasket  is  ap- 
plied the  joint  should  be  tightened  again  after  the  gasket  has 
been   under   steam   pressure   the   first   time. 

For  the  flat  joint  gaskets  we  recommend  the  metal-asbestos 
gaskets  of  the  Goetze-Gasket  and  Packing  Company,  of  New 
Brunswick,  N.  J.  This  gasket  sliould  be  kept  in  stock  where 
used. 

The  flues  can  be  easily  inspected  from  the  front  while  a  light 
is  held  at  the  firebox  end.  At  regular  intervals  the  boiler  flues 
should  be  blown  out,  the  same  as  the  boiler  tubes  are  blown  out, 
and  thoroughly  cleaned  of  all  ashes,  cinders  and  soot.  .A.t  the 
same  time  any  deposit  vvliich  may  have  accumulated  on  the  re- 
turn bends  nearest  tlie  firebox  sliould  be  broken  off  and  removed. 
For  cleaning  the  flues  the  use  of  air  of  at  least  lOO  lbs.  pressure 
is  recommended  in  preference  to  steam  or  water.  It  should  be 
applied  through  a  one-half  inch  gas  pipe,  which  is  inserted  at 
the  back  end  of  the  flue  and  gradually  w'orked  forward  under 
the  superheater  unit,  blowing  the  dirt  out  of  the  front  end  of 
the  flue.  In  case  steam  is  used  instead  of  air  for  blowing  out 
the  flues  the  boiler  should  be  under  steam  pressure  to  avoid  the 
condensation  of  water  in  the  flue,  as  it  would  be  liable  to  mix 
with  the  ashes,  etc.,  and  form  a  coating  on  the  inside  of  the 
large  flues.  The  superheater  damper  should  be  open  in  all  cases 
while  cleaning  flues. 

Every  two  months  the  superheater  and  the  steam  pipes  should 
be  tested  with  warm  vv'ater  of  about  too  lbs.  pressure  to  make 
sure  that  all  joints,  etc.,  are  tight  in  front  end.  The  return 
bends  at  firebo.x  ends  should  be  examined  from  firebox  end  at 
this  test. 

In  setting  the  flues  the  prosser  should  be  used  and  the  use  of 
the  prosser  in  preference  to  the  roller  is  recommended  when- 
ever possible  in  working  over  the  boiler  flues.  The  prosser  should 
have  not  less  than  twelve  sections,  and  the  rollers  not  less  than 

•  30   Church    Street,   New  York. 


live  rolls.  ln>erting  plugs  in  tlic  regular  tubes  surrounding 
builer   Hues  when  using  roller  has  proved  good  practice. 

The  superheater  damper  and  rigging  should  w-ork  freely,  and 
the  damper  should  be  wide  open  when  the  throttle  is  open  and 
there  is  steam  in  the  damper  cylinder.  With  no  steam  in  damper 
cylinder  the  damper  should  be  closed. 

Tlie  safe  ending  of  boiler  flues,  when  such  action  becomes 
necessary,  should  be  done  at  the  firebox  end  of  the  flue.  The 
diameter  of  the  boiler  flue  at  this  point  is  4!^  in.  outside  diame- 
ter, the  Hue  having  been  swaged  down  from  its  nominal  size 
to  this  figure.  The  method  of  safe  ending  should  be,  in  gen- 
eral principle,  the  same  as  the  usual  practice  for  the  2  in.  or 
2;4  i'l-  boiler  flues.  The  increased  diameter  and  size  of  the  flue 
will,  of  course,  require  larger  machinery  for  performing  this 
operation. 

When  the  engine  is  in  for  general  repairs  the  superheater 
parts  should  be  carefully  cleaned,  examined  and  any  defective 
parts  repaired  or  replaced.  The  ball  joints  should  be  reground 
and  joint  should  show  a  good  continuous  bearing  all  round  the 
liall.  With  the  flat  gasket  type  of  joint  between  header  and 
superheater  units  the  flange  on  the  unit  should  come  up  parallel 
10  the  face  of  header  so  tliat  the  gasket  has  only  to  make  the 
joint  and  does  not  have  to  take  care  of  any  angle  between  the 
flange  and  header.  In  replacing  the  superheater  units  it  is  essen- 
tial that  they  he  properly  located  in  the  top  of  the  flue  to  pre- 
vent obstruction  to  the  flow  of  gases  through  the  f^ue. 

In  locating  the  superheater  header,  its  face  for  superheater 
unit  joints  should  be  square  with  the  tube  sheet,  parallel  to  the 
top  row  of  flues  and  at  the  correct  distance  above  them  to  in- 
sure correct  position  of  the  superheater  unit  in  the  flue.  It 
should  be  firmly  supported  at  the  ends  by  header  supports.  These 
supports  should  be  correctly  located,  after  header  ha?  been  placed 
in  its  proper  position,  and  securely  fastened  to  the  sliell  of  the 
boiler  before  the  superheater  units  are  put  in  place.  The  joint 
between  the  header  and  dry  pipe  should  have  a  loose  ball  point 
ring  with  the  flat  face  on  the  header  in  order  to  permit  of  free 
adjustment  of  the  header. 

in  storing  engines  equipped  with  superheaters,  especially  where 
liable  to  freeze,  it  is  essential  that  the  superheater  be  thoroughly 
blown  out. 


Bl.\cksmiths  to  Meet  in  Chicago. — The  executive  commit- 
tee of  the  International  Railroad  Master  Blacksmiths'  Associa- 
tion and  President  Hoeffle  of  the  organization  met  in  Chicago 
in  October  and  arranged  for  the  next  convention  place.  Chicago 
was  chosen  as  place  of  meeting  and  the  Hotel  Sherman  was 
selected  as  the  oflicial  lieadquarters.  The  convention  is  to  be  held 
on  the  third  Tuesday  of  August,  1912.  The  new  executive  com- 
mittee is  as  follows:  J.  E.  Carrigan,  Rutland  Railway,  Rutland, 
Vt.,  chairman;  George  Hartline,  L.  S.  &  M.  S.,  Collinwood,  O. ; 
Wm.  Mayer,  Michigan  Central,  Detroit,  Mich. ;  J.  S.  Sullivan, 
Pennsylvania  Lines,  Columbus,  O.,  and  W.  C.  Scoheld,  Illinois 
Central,  Chicago. 


The  Winter  Meeting  of  the  Association  of  Tr.\nsport.\tion 
and  Car  Accounting  Officers  will  be  held  at  the  Seelbach  Hotel, 
Louisville,  Ky.,  10  a.  m.,  December  12-13,  191 1.  Reports  of  the 
following  Committees  will  be  considered :  Executive  Committee, 
Committee  on  Car  Service,  Committee  on  Office  Methods  and 
Accounting,  Committee  on  Handling  Railroad  Business  Mail, 
Committee  on  Conducting  Freight  Transportation.  Committee  on 
Conducting  Passenger  Transportation,  Committee  on  Joint  Inter- 
change and  Inspection  Bureaus. 


At  a  ^Meeting  of  the  Executive  Co.mmittee  of  the  Master 
Boiler  Makers'  Association,  held  at  the  Fort  Pitt  Hotel  in  Pitts- 
burgh, Saturday,  October  28th,  it  was  unanimously  decided  to 
hold  the  Sixth  Annual  Convention  of  this  Association  in  Pitts- 
burgh, May  14th  to  17th,  inclusive,  1912 — headquarters  being  at 
the  Fort  Pitt  Hotel.  George  N.  Riley,  of  the  National  Tube 
Company,  was  made  Chairman  of  the  General  Committee  of  Ar- 
rangeinents,  and  J.  Rogers  Flannery,  of  the  Flannery  Bolt  Com- 
pany,   Secretary   and   Treasurer   of   such   Committee. 


The  Cunard  Liner  "Aquitania"  when  completed  will  be  865 
feet  long,  exceeding  the  present  larg('st  steamship,  the  Olympic, 
by   12  feet  6  inches. 
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ANNOUNCEMENT 


The  -\mekic.\n  Engineer  .^nd  R.\ilro.\d  Journ.\l  bas  been 
purchased  by  the  publislter  of  tlie  Ruikcay  Age  Gazette  and  will 
be  continued  as  an  independent  publication.  It  is  believed  that 
by  this  change  in  management  the  paper  will  be  greatly  streingth- 
ened  in  many  important  particulars  and  be  able  to  accomplish 
its  purpose  in  a   more  effective  manner. 


Much  is  heard  about  this  device  saving  lo  per  cent.,  that  one 
14  per  cent,  and  the  other  30  per  cent,  in  fuel,  cost  of  repairs, 
etc.,  and  accurate  tests  are  produced  to  show  the  validity  of  the 
claims.  There  is  no  doubt  but  what  these  results  are  correct  and 
reliable,  but  is  this  saving  in  fuel  or  repairs  the  vital  feature 
which  will  determine  the  use  of  the  different  appliances  or  de- 
signs? It  is  the  desire  of  a  railway  company  to  transport  loaded 
cars  from  one  point  to  another  at  the  lowest  cost  per  ton-mile 
consistent  with  good  service.  It  is  well  known  that  this  in  most 
cases  can  be  attained  best  by  the  heaviest  trains  operated  at  a 
fair  speed,  and  while  no  one  has  any  objections  to  saving  5  tons 
of  coal  per  trip,  the  general  balance  sheet  will  be  improved 
more   by  hauling  5  extra  cars  per  trip. 

While,  of  course,  there  are  some  locomotives  operating  below 
100  per  cent,  capacity,  which  will  not  show  results  in  this  way, 
they  are  probably  too  few  to  be  worthy  of  consideration  and  in 
most  cases  the  capacity  is  so  frequently  exceeded  that  the  item 
of  over-time  becomes  serious.  What  is  really  v^^anted  by  rail- 
ways' from  new  locomotive  designs,  superheaters,  brick  arches, 
stokers,  etc.,  is  more  ton-miles  per  hour  over  the  division,  more 
cars  hauled  at  the  same  speed  or  the  usual  train  hauled  at  a 
iiigher  speed,  and  the  value  of  these  improvements  to  a  railway 
company  in  a  great  majority  of  cases  lies  in  their  qualities  as 
capacity  increases  and  not  as  fuel  savers.  It  is  not  that  so  many 
less  tons  of  coal  are  burned,  but  that  so  many  more  cars  are 
hauled  per  ton  that  counts. 

In  the  tests  on  the  New  York  Central  Lines,  which  are  given 
m  tliis  issue,  very  gratifying  economies  are  shown  by  the  Mal- 
lets over  the  consolidations,  and  while  these  are  very  pleasing, 
the  fact  that  1,400  cars  can  be  transported  over  the  division  in 
24  hours  where  previously  1,000  cars  was  the  maximum,  is  the 
one  that  dictated  the  adoption  of  this  type  of  locomotive. 

In  this  connection  the  recent  e.xperience  of  a  certain  railway 
is  interesting  and  instructive.  The  company  applied  to  some 
of  its  locomotives  a  device  which  from  thoroughly  reliable  trials 
on  other  roads  could  be  expected  to  give  an  economy  or  in- 
creased capacity  of  about  10  per  cent.  After  thoroughly  prac- 
tical road  tests  covering  a  considerable  period  it  was  reported 
that  the  device  showed  an  economy  of  35  per  cent,  in  coal  con- 
si'mption  under  the  same  conditions  as  other  locomotives  not  so 
equipped.  Unquestionable  figures  were  presented  by  the  com- 
pany's local  officials  verifying  these  results. 

This  was  so  surprising  that  a  detailed  investigation  was  made 
by  those  interested  and  it  was  found  that  while  the  device  in 
itself  was  giving  about  the  expected  economy,  the  remaining  25 
per  cent,  was  obtained  by  simple  changes  in  the  arrangement 
and  adjustment  of  the  locomotive  which  has  been  recommended 
by  the  expert  applying  the  device. 

This  is  by  no  means  an  unusual  occurrence  and  explains  to 
some  extent  why  some  appliances  do  not  give  as  good  results  on 
some  roads  as  on  others  where  conditions  seem  to  be  very  simi- 
lar.     Beyond    doubt    there    are    many    locomotives    now    in    use 
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which  arc  burning  from  15  to  25  per  cent,  more  fuel  than  is 
necessary  for  the  work  they  do  or  are  doing  from  25  to  30  per 
cent,  less  work  than  they  are  capable  of. 

How  many  master  meclianics  are  sure  that  there  is  a  suf- 
ficient air  opening  into  the  ash  pan  of  their  locomotives?  How 
many  know  that  the  most  economical  relation  of  valve  setting 
and  size  of  exhaust  nozzle  arc  being  used?  How  many  have 
experimented  to  find  the  best  design  of  grate  bars  for  the  par- 
ticular power  on  their  division?  How  many  are  sure  they  have 
the  best  relation  of  stack  and  size  and  shape  of  exhaust  nozzle? 

These  things  and  many  other  similar  comparatively  simple 
changes  will  make  a  great  difference  in  the  capacity  of  the  loco- 
(notive  and  it  should  not  be  left  for  the  experts  of  the  supply 
companies  to  inform  the  motive  power  man  on  his  own  business. 


THE  PHILOSOPHY  OF  ENGINE  FAILURES 


A  recent  paper  read  betore  the  Xortliern  Railway  Club, 
which  is  briefly  reviewed  elsewhere  in  this  issue,  infuses  new  life 
in  the  old  question  of  engine  failures,  the  bugbear  of  motive 
power  departments  generally,  and  the  true  worm  which  never 
dies.  Nothing  of  particular  value  was  evolved  from  this  discus- 
sion, because  it  proceeded  in  accordance  with  the  conventional 
lines  whereupon  each  of  the  several  departments  cast  its  blame 
elsewhere  while  individually  excusing  themselves.  The  entire 
proposition  simply  resolves  into  a  conhrmation  of  what  all  of  us 
with  actual  experience  have  known  long  ago,  that  the  general 
plan  employed  in  dealing  with  this  objectional  but  none  the  less 
inseparable  feature  of  railroad  operation  is  unquestionably  unfair, 
and  with  the  mechanical  department  always  in  the  star  role  as  the 
scapegoat. 

This  latter  statement  is  not  intended  to  imply  that  this  depart- 
ment is  intentionally  placed  in  this  position  by  its  more  influential 
collaborator  in  the  general  scheme,  or,  in  other  words,  that  of 
transportation  or  operating,  but  adherence  to  time-honored  proce- 
dure naturally  brings  this  about.  When  a  mishap  does  occur  in 
connection  with  the  locomotive  while  on  the  road  it  is  not  re- 
ported by  the  engineer  to  tlT6  master  mechanic,  but  by  the  con- 
ductor to  the  superintendent  or  train  despatches  In  a  great 
number  of  instances  the  conductor  endeavors  to  obtain  the  real 
facts,  but  in  many  others  he  fails  to  do  so,  either  through  lack 
of  the  energy  required  to  walk  up  to  the  head  end  of  the  train, 
or  through  a  lack  of  realization  of  what  the  importance  of  a  true 
report  means  to  the  motive  power  department,  which  will  eventu- 
ally receive  it  z'ia  that  of  the  operating. 

In  consequence  the  reports  which  appear  on  the  daily  engine 
failure  sheet  sent  by  the  superintendent  to  the  master  mechanic 
such  information  is  often  entirely  misleading,  and  results  in  pro- 
longed correspondence  over  an  incident  which  may  have  never 
occurred,  or,  if  it  did,  nothing  in  extent  or  gravity  to  that  given 
the  dispatcher. 

The  manifest  unfairness  of  the  procedure  as  ordinarily  em- 
ployed may  be  attested  to  through  the  following  instance:  A 
passenger  train  was  delayed  at  a  certain  point  by  what  was  noth- 
ing more  than  a  slow  working  train  crew.  In  the  meantime  the 
engineer,  who  had  observed  before  leaving  the  initial  point  of  the 
run  that  a  pipe  clamp  was  loose  under  the  running  board,  con- 
cluded that  it  might  be  to  the  point,  in  view  that  there  was  noth- 
ing else  to  do  but  wait  on  the  conductor,  to  tighten  it  up.  About 
the  time,  however,  that  he  put  his  wrench  on  the  nut  the  train 
crew  had  completed  their  work  and  were  ready  to  start,  but  the 
conductor,  observing  the  engineer  to  be  at  this  tinkering,  and 
knowing  himself  to  be  four  minutes  late  through  his  own  slow 
work,  delayed  giving  the  starting  signal  until  the  engineer  had 
leisurely  completed  repairs  which  might  as  well  have  been  entirely 
omitted  as  not. 

In  consequence  the  conductor  wired,  "Delayed  si.x  minutes 
account  of  engineer  working  on  engine,"  and  thus  it  so  appeared 
on  the  engine  failure  sheet  the  next  day.  The  fact  that  the 
engineer  took  occasion  at  that  particular  time  to  repair  a  trifling 


defect  placed  the  conductor  in  a  position  to  ascribe  the  entiie 
delay  thereto,  and  naturally,  knowing  himself  to  be  at  fault,  was 
quick  to  take  advantage  of  it. 

In  the  subsequent  explanation  which  the  master  mechanic  was, 
of  course,  called  upon  to  make,  he  could  not  dispute  that  the 
clamp  was  tightened,  and  he  was  not  in  a  position  to  go  into  suffi- 
cient detail  to  demonstrate  that  it  was  practically  unnecessary 
work.  Hence  an  engine  failure  was  recorded  against  his  division, 
and  incidentally  a  black  mark  against  the  entire  motive  power  de- 
partment. 

This  is  a  true  incident,  and  every  master  mechanic  in  railroad 
service  can  recall  its  counterpart.  They  know  that  it  is  wrong; 
that  the  conductor's  statement  is  untrue,  but  being  so  heavily 
harassed  with  other  matters,  they  are  unable  to  devote  the  neces- 
sary time  to  a  full  investigation  which  would  develop  the  real 
facts  and  expose  the  prevarication. 

A  well-remembered  incident  in  connection  with  such  misinfor- 
mation occurred  recently  on  a  prominent  New  England  railroad, 
which,  as  further  illustrative,  is  worth  repetition.  This  was  at  a 
point  where  a  fast  express  train  was  scheduled  to  stop  five  minutes 
for  water  and  to  permit  a  dining  car  to  be  removed.  Water  was 
taken  in  three  minutes,  and  so  far  as  the  engineer  was  con- 
cerned, he  was  ready  to  go.  The  diner  was  detached  within  its 
stipulated  time,  and  the  start  might  have  been  made  on  time 
had  it  not  been  for  the  fact  that  the  conductor,  not  expecting 
such  celerity  of  movement,  failed  to  keep  up  his  own  end  and  was 
not  in  a  position  to  pull  out. 

At  this  unfortunate  psychological  moment,  for  the  master 
mechanic  and  motive  power  department  the  engineer  was  ob- 
served up  front  giving  a  parting  twist  to  a  main  pin  grease  plug. 
On  observing  the  signal  the  runner  jumped  immediately  into  the 
cab  and  started,  as  he  could  have  done  three  minutes  before  had 
the  conductor  been  ready,  but  the  latter  nevertheless  explained 
the  delay  by  "waiting  on  the  engineer." 

Of  course,  the  engineer  indignantly  explained  to  the  master 
mechanic  the  error  of  the  report  and  the  manifest  subterfuge  of 
the  conductor,  but,  on  this  road  at  least,  without  avail  in  eradicat- 
ing the  supposed  engine  failure  from  the  sheet. 

In  addition  to  the  above  mentioned  common  instances  of  where 
the  motive  power  department  gets  the  worst  of  it  may  be  cited 
what  frequently  transpires  on  freight  trains;  that  is,  when  an 
actual  engine  failure  does  occur  at  a  point  where  considerable 
work  is  to  be  done,  all  of  the  delay  is  assigned  to  the  engine. 
To  illustrate,  an  engine  lost  a  rod  key  and  ten  minutes  was  spent 
by  the  engineer  in  trimming  up  a  piece  of  wood  to  drive  into 
the  slot  in  lieu  thereof.  In  the  meantime,  however,  considerable 
bungling  had  resulted  on  the  caboose  end  of  the  train  in  spotting 
some  cars  on  a  wrong  siding,  making  it  necessary  to  extricate 
them  therefrom  to  the  position  designated  on  the  way  bills. 
This  resulted  in  a  total  delay  of  forty  minutes,  of  which  ten 
should  have  been  charged  to  the  engine  and  thirty  to  the  train 
.  crew,  but  of  course  the  master  mechanic  read  next  morning  that 
train  so  and  so  had  been  detained  at  X  forty  minutes  by  "engineer 
working  on  engine." 

It  is  absolutely  necessary  that  railroads  follow  the  question  of 
engine  failures  with  the  regard  which  they  do.  Practically  all 
have  agreed  that  even  a  delay  of  but  two  minutes  to  a  fast  train 
must  be  explained,  and  this  is  essentially  right  through  the  moral 
effect  produced.  It  needs  little  consideration  to  decide  how 
quickly  discipline  would  become  relaxed  and  efficiency  impaired 
without  this  eternal  prodding,  but  it  is  particularily  unfortunate, 
as  has  been  before  shown,  that  the  reports  are  too  often  mis- 
leading. 

Engines  fail,  and  will  fail,  as  long  as  the  scheme  of  steam 
railroading  exists,  and  only  eternal  vigilance  will  hold  them  to 
the  minimum,  but  the  burden  of  censure  following  such  is  not 
evenly  distributed.  In  the  main  it  should  rest  upon  the  motive 
power  end  of  it,  hut  the  latter  should  have  the  benefit  of  all 
possible  doubt.  There  should  absolutely  be  a  check  on  all  con- 
ductor's reports,  and  it  will  be  found  that  the  inauguration  of  a 
plan  to  accomplish  this  will  relieve  much  of  the  friction  which  it 
cannot  be  denied  exists  between  the  office  of  master  mechanic 
and  that  of  division  superintendent  arising  from  these  errors. 
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FLEXIBLE  METALLIC  ROOF  FOR  BOX  CARS 


With  the  possible  exception  of  the  draft  gear  and  its  attach- 
ments, there  is  probably  no  one  part  of  the  box  car  that  is  a 
source  of  so  much  trouble  and  expense  as  the  roof.  The  con- 
ditions to  be  met  by  the  roof  on  a  box  car,  particularly  on  one  of 
all-wood  construction  that  has  been  in  service  some  time,  are 
very  difficult  and  many  different  schemes  have  been  proposed  to 
meet  them.  Some  of  these  have  proven  to  be  very  succssful 
under  ordinarv  conditions,   and  others,  while   seemin<j  to  be  ca- 


This  roof  is  being  furnished  in  two  designs,  one  comprising 
the  whole  roof,  including  purlines,  carlines,  ridge  pole,  running 
board  and  all  attachments,  which  is  called  the  all-steel  type,  and 
the  other,  called  the  outside  type,  is  arranged  for  application 
over  the  present  roof,  which  may  have  any  style  or  arrange- 
ment of  members.  An  essential  feature  in  both  designs  is  that 
the  running  board  and  all  weight  coming  upon  it  are  supported 
entirely  and  directly  from  the  carlines.  This  construction  is  ar- 
ranged to  fullil  every  reipiirement  of  the  new  safety  appliance 
law. 


INTI-KIOR    OF    CAR    FITTED    WITH    THE    .^LL-STEEI.    TYPE    OF    FR.\NKHN    FLEXIBLE    KiiOF. 


pable  of  fulfilling  the  conditions,  have  not  satisfactorily  stood 
the  test  of  practice.  Perfect  flexibility  in  all  directions  is  an 
absolute  requisite  of  a  successful  box  car  roof,  but  combined 
with  this,  it  must  also  possess  great  durability,  be  capable  of  suc- 
cessfully withstandnig  mechanical  injury  and  come  within  rea- 
sonable limits  as  to   weight  and  cost. 

A  new  type  of  roof,  which  it  is  believed  fulfils  all  of  these 
conditions  and  has  added  advantages  in  connection  with  an  im- 
proved attachinent  for  running  board  and  reduced  clearances, 
has  been  designed  by  the  Franklin  Railway  Supply  Co.,  30 
Church  street.  New  York  City.  Roofs  of  this  design  have  been 
in  service  in  sufficient  quantities  and  for  a  sufficient  length  of 
time  under  different  conditions  to  indicate  that  the  expectations 
of   the   designers   are  being   fultilled. 


1  he  general  basis  of  the  design  is  ihe  formnig  of  the  roof  ol 
a  series  of  independent  galvanized  steel  plates  1/16  inch  thick 
each  of  a  size  to  cover  the  area  between  carlines  and  from  the 
ridge  pole  to  the  side  plate.  The  edges  of  these  sheets  at  the 
sides  and  ends  of  the  car  are  turned  down  over  the  side  and 
end  plates.  The  sides  which  are  adjacent  to  the  carlines  and 
ridge  pole  have  their  edges  turned  up  and  then  turned  down, 
extending  slightly  below  the  level  of  the  carlines  and  ridge  pole, 
as  shown  in  the  illustrations.  The  sheets  are  secured  by  bolts 
at  the  plates,  but  are  otherwise  entirely  free  to  move  relative  to 
each  other  and  the  adjoining  edges  of  the  sheets  are  separated 
a  sufficient  distance  to  permit  this  free  movement.  No  attempt 
is  made  to  form  a  water-tight  joint  at  these  points  and  the  car- 
lines  and  ridge  pole  are  made   in   "U"   section  and   arranged  to 
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form  a  gutter  for  carrying  off  any  water  which  may  work  its 
way  up  and  over  the  iiptiiriicd  edges  of  the  reeling  sheets.  Over 
the  gaps  between  the  sheets  there  is  a  cap  which  prevents  any 
direct  entrance  of  water  to  the  joint.  This  cap,  while  liolding 
the  sheets  in  place,  is  not  secured  to  tlicni  and  does  not  inter- 
fere witli  their  relative  movement.  It  is  held  in  place  at  its 
outer  end  hy  being  inserted  in  a  pocket  in  the  malleable  iron 
carline  hood  and  at  the  inside  end  by  pockets  in  the  running 
board  saddle.  A  similar  cap  over  the  ridge  pole  is  secured  by 
being  inserted  in  pockets  in  the  running  board  brackets.  The 
carlines  and  ridge  pole  are  carried  through  the  side  and  end 
plates  which  are  gained  to  receive  them.  The  ends  of  the  car- 
lines  arc  turned  down  and  they  are  fastened  by  two  horizontal 
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square-necked  collar  bolts  passing  tlirough  this  downturned  pro- 
jection and  the  side  plates  of  the  car.  These  same  bolts  hold 
the  malleable  iron  carline  hood  which  is  arranged  to  prevent 
the  entrance  of  dirt  and  cinders,  but  to  permit  the  exit  of  water 
from  the  carlines  and  also  hold  in  place  the  carline  caps 
as  mentioned  above.  The  arrangement  at  this  point  is  such  as 
to  give  a  minimum  car  clearance  at  the  eaves.  The  fascia  boards 
project  beyond  the  ends  of  the  carline  and  the  carline  hoods, 
thus  protecting  them  from  being  broken  by  projecting  obstacles. 
Rolled  steel  bars  "U"-shaped  in  section  form  the  ridge  pole  and 
purlines.     They   pass   over  the   carlines    through    depressed   sec- 


tions, thus  placing  their  upper  edges  on  the  same  plane  as  the 
top  edges  of  the  carlines.  A  hole  is  placed  at  the  bottom  of  the 
ridge  pole  and  purlines  where  they  intersect  the  carlines,  form- 
ing a  drain  from  these  members  to  the  carlines.  It  will  be  noted 
that  there  is  no  joint  between  the  roof  sheets  at  the  purlines 
and  these  are  made  in  "U"  sections  simply  for  strength.  A 
key  is  provided  securing  the  purlines  to  the  carlines  at  each 
junction,  which  not  only  acts  as  an  anchor  at  that  point,  but 
greatly   strengtheng"the   structure. 

One  of  the  most  interesting  and  important  features  of  the  de- 
sign is  the  construction  and  arrangement  of  the  running  board 
saddles.  These  are  of  malleable  iron  and  are  arranged  for 
6-inch  boards  fastened  by  carriage  bolts.    The  top  horizontal  bar 

is  provided  with  projecting  lugs  at 
the  ends  and  between  the  boards 
forming  a  pocket  for  them  to  set  in 
and  small  corner  projections  are 
provided  which  enter  the  boards  at 
their  edges,  thus  prevemmg  them 
from  shifting  endwise.  Suitable 
pockets  for  receiving  the  ends  of  the 
carline  caps  are  arranged  and  this 
casting  forms  the  cap  over  the  joint 
underneath  the  running  board,  simi- 
lar pockets  are  also  arranged  for  re- 
ceiving the  ridge  caps.  From  the 
under  side  of  the  saddles  extend 
lugs  which  fit  into  the  "U"-shaped 
carline  in  the  all-steel  type  and  are 
secured  by  two  horizontal  bolts.  This 
not  only  insures  that  the  weight  will 
be  transmitted  to  the  carline,  but 
also  that  there  will  be  a  fixed  dis- 
tance betw-een  the  running  board 
saddle  and  the  carline  so  that  the 
roof  sheets  cannot  become  bound  or 
pinched  at  this  point.  From  the  un- 
der side  of  the  saddles  there  is  a 
web  extending  down  at  the  center 
engaging  the  top  edges  of  the  ridge 
pole,  thus  holding  it  in  place. 

At  the  ends  of  the  ridge  pole  there 
are  malleable  iron  hoods  similar  to 
those  at  the  ends  of  the  carline  and 
the  ridge  pole  is  turned  down  over 
the  end  plate  in  the  same  manner. 

Malleable  iron  brackets  carry  the 
running  board  extensions  at  the  ends 
of  the  car.  These  are  arranged  with 
the  lip  at  the  outer  end  coming  up 
flush  with  the  ends  of  the  boards, 
thus  protecting  them  and  preventing 
any  endwise  shifting.  The  running 
board  side  extension  is  carried  on 
angle  bars  with  the  vertical  leg  up- 
ward, which  are  secured  by  being 
bolted  to  the  running  board  and  by 
a  malleable  iron  support  at  the  cor- 
ner of  the  car. 

With  the  outside  type  of  roof, 
the  carlines,  ridge  pole  and  purlines 
may  be  of  any  kind  and  the  roofing  sheets  are  laid  directly 
upon  the  roofing  boards,  but  are  not  secured  to  them.  The 
construction  of  the  upturned  edges  is  altered  somewhat  to  per- 
mit a  trough  being  inserted  for  performing  the  same  function 
as  the  carlines  in  the  all-steel  type.  The  roofing  sheets  are  se- 
cured to  the  side  and  end  plates  in  same  manner  as  before  and 
the  carline  and  ridge  caps  are  the  same  style.  The  running 
board  brackets  and  saddles  are  very  similar  to  the  all-steel  de- 
sign and  are  carried  through  and  connected  to  the  carlines  in 
the   same  general   manner,,   insuring  that  no   weight   from  this 
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source  shall  be  transmitted  to  the  roofing  sheets. 
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In  both  cases,  all  parts  of  the  roof  which  is  exposed  to  the 
atmosphere  are  thoroughly  galvanized,  and  as  the  air  can  circu- 
late freely  through  the  carline  and  ridge  caps,  no  excessive  cor- 
rosion can  occur. 

Both  of  these  types  can  be  applied  by  the  usual  labor  em- 
ployed on  this  class  of  work,  and  on  account  of  the  small  num- 

Method  of  Splicing  Boards 


LOCOMOTIVE  FIRE  FIGHTING  APPARATUS 


W.  R.  Barton,  rtre  prevention  inspector  of  the  Missouri  Pa- 
cific-Iron Mountain,  has  studied  out  a  fire  fighting  apparatus 
which  can  be  attached  to  railroad  locomotives  and  effectively 
employed  in  preventing  conflagrations  near  the  tracks.     A  recent 
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ber  of  parts  and  the  method  of  locking  the  roof  members  to- 
gether, the  amount  of  labor  to  apply  the  roof  is  greatly  re- 
duced. The  total  weight  of  the  all-metal  type  of  roof  is  about 
2,soo  lbs.,  the  outside  type,  of  course,  being  very  much  lighter. 


Recovery  of  Tin  from  Tin  Scrap,  used  tin  cans,  old  tin  pipe, 
worn  driving-box  linings,  drosses,  old  solder^  bronze  sweepings, 
etc.,  in  the  United  States  is  increasing.  From  these  materials 
the  recovery  of  tin  is.  commonplace  and  expected  except  irom 
used  tin  can; :  in  them  the  loss  of  tin  is  enormous.  The  tin  re- 
covered during  1909  as  tin  amounted  to  2,423  tons:  in  the  form 
of  alloys,  such  as  solder,  babbitt  metal,  bronze,  etc.,  3,092  tons ; 
a  total  of  5,515  tons,  equal  to  more  than  one-ninth  of  the  tin 
imported  into  the  United  States  and  worth  $3,281,425.  Besides 
the  money  value  involved,  the  world's  tin  resources  were  in- 
creased by  so  much — a  very  real  conservation. 


The  Longest  Metal  Shaving. — W.  B.  Duff,  a  machinist, 
claims  to  have  broken  the  world's  record  by  making  the  longest 
shaving  ever  produced.  While  turning  down  a  piece  of  vana- 
dium steel,  he  cut  out  a  spiral  sliver  that  measured  121  feet  in 
length.  Shortly  after  getting  this  remarkable  result,  he  cut  an- 
other shaving  that  measured  155  feet.  The  best  previous  record 
ever  reported  vi-as  from  the  Santa  Fe  Railroad  shops  at  Topeka, 
where  a  shaving  of   no  feet  was  turned  out. 


lest  made  at  the  Ewing  Avenue  shops  of  the  .Missouri  Pacific 
in  St.  Louis  was  witnessed  by  the  fire  chiefs  of  that  city,  and 
their  endorsement  of  the  appliance  was  such  that  the  railroad 
lias  decided  to  equip  all  yard  engines  on  the  entire  system  with 
it  and  also  a  number  of  road  locomotives. 

The  tanks  of  the  large  yard  engines  hold  6,000  gallons  of 
water.  Barton's  plan  is  to  carry  50  ft.  of  1 14-inch  steam  hose 
on  a  reel  under  the  running  board  of  the  engine.  Steam  hose 
is  used,  as  the  water  which  comes  from  the  tank  and  is  forced 
through  the  branch  pipe  is  very  hot,  and  in  a  short  time  would 
destroy  the  ordinary  rubber  hose.  The  connection  is  placed  on 
the  branch  pipe  between  the  boiler  check  and  injector.  The 
idea  is  that  when  an  engine  reaches  the  scene  of  a  fire  in  the 
yards  a  switchman  is  to  jerk  the  hose  from  the  reel  and  attach 
it  to  the  coupling  leading  from  the  branch  pipe,  and  the  engi- 
neer is  to  start  the  injector,  while  the  fireman  goes  out  on  the 
running  board  and  opens  the  valve  in  the  branch  pipe  leading 
to  the  boiler  check.  The  stream  of  water  can  then  be  turned 
on  the  conflagration. 


The  Preservation  of  Iron  in  Concrkte  is  again  demonstrated 
in  the  demolition  of  an  old  gasometer  in  Hamburg.  Germany. 
This  structure  was  built  about  1852,  and  when  taken  down 
forty-eight  years  later,  the  iron  anchor  bolts  which  had  been 
completely  encased  in  a  cement  concrete  were  found  to  be  as 
fresh  and  bright  as  new  iron,  with  no  traces  whatsoever  of  rust. 


December,  I'Jli 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


48;i 


CINCINNATI  SLOW   SFEKD  PLANER  DRIVE 


A  very  interesting  slow  speed  arrangement  as  applied  by  the 
Cincinnati  Planer  Co.  to  a  36-in.  machine  is  clearly  shown  in 
the  accompanying  illustrations.  This  additional  feature  is  at- 
tained through  gears  in  connection  with  an  electric  variable  speed 
drive,  and  was  developed  through  a  realization  tliat  a  slow  speed 
must  be  employed  in  machining  extremely  hard  castings.  These 
slow  speeds  are  also  quite  applicable  to  work  of  irregular  shape 
or  wide  surfaces  which  are  finished  by  a  form  tool. 

The  planer  is  driven  by  a  2  to  i  variable  speed  niutor  directly 
coupled  to  the  top  shaft,  which  runs  in  ring  oiled  bronze  oushed 
bearings  and  carries  the  regular  cut  and  return  pulleys  (A)  and 
(B)  which  arc  keyed  to  the  shaft.  The  cutting  and  return 
speeds  are  changed  by  setting  the  handles  shown  at  (C)  and 
(D)  to  any  predetermined  speed.  The  drive,  so  far  as  described, 
constitutes  the  regular  arrangement,  giving  cutting  speeds  of 
27  to  54  feet  per  minute  and  return  speeds  of  75  to  150  feet. 
Any  combination  of  these  may  also  be  obtained ;  for  instance, 
it  is  possible  to  run  forward  on  the  cutting  stroke  at  27  ft.,  and 
return  at  150  ft.,  or  cut  at  40  and  return  at  too  ft.  per  minute, 
and  again  the  return  may  be  left  set  at  100  ft.  and  only  the  rut- 
ting stroke  varied.  These  changes  can  be  made  instantly  wliile 
the  machine   is  idle  or  while  running  on   either   stroke. 

The  special  slow  speed  is  obtained  through  the  back  gears  on 
the  top  and  the  gear  on  the  left-hand  housing.  Referring  to  the 
illustration,  it  will  be  seen  that  the  pinion  (E)  is  ke\ed  fast  to 
the  tup  shaft  and  engages  with  gear  (F),  which  is  ke\ed  to  the 
back  gear  siiaft  with  pinion  (G).  This  pinion  meshes  with  gear 
(H),  which  is  keyed  tight  to  the  hub  of  pulley  (J),  the  latter 
being  loose  on  the  top  shaft.  By  moving  handle  (N)  the  cutting 
belt  from  pulley  (A)  to  (J),  giving  a  slow-  speed  to  the  pulley 
on  the  planer,  and  then  a  further  speed  reduction  is  made 
througli  the  back  gears  on  the  left  side  to  the  regular  gear  train 
in  the  bed.  This  gives  cutting  speeds  of  1.6  ft.  to  3.2  ft.  per 
minute. 

To  changj  this  planer  from  the  slow  to  the  regular  speeds  it 
is  only  necessary  to  disengage  the  back  gear  handle  (K)  and 
reverse  the  clutch  handle  (L).  The  before  mentioned  handle 
(N)    then   being   used    to    return    tlie   belt    from    p  lUey    fj)    to 


REAR  VIEW    OF   PLANEK. 

pulley  (A).  If  the  planer  is  going  to  be  used  on  the  regular 
speeds  for  any  length  of  time  the  back  gears  (F)  and  (G)  may 
be  disengaged,  handle    (M)   being  provided  for  this  purpose. 

The  whole  makes  a  very  fie.xible  arrangement,  giving  cutting 
speeds  of  from  1.6  to  3.2  ft.,  or  from  15  to  54  ft.  per  minute. 


CALORIZED  ELECTRIC  SOLDERING  IRON 


CLTTIXG    .\ND    RETURN"    SPEED    .•\DTUSTMF.NT. 


The  use  of  the  ordinary  soldering  iron  has  two  serious  draw- 
backs— the  impossibility  of  keeping  it  hot  continuously,  and  the 
rapid  wasting  away  of  the  copper.  The  development  of  the 
electric  soldering  iron  obviated  the  former,  furnishing  the  me- 
chanic with  an  iron  which  not  only  stayed  uniformly  hot  all 
the  time,  but  one  in  which  the  heat  intensity  could  be  easily 
regulated  by  the  mere  turning  on  or  off  of  the  current.  The 
second  fault,  that  is,  the  rapid  wasting  away  of  the  copper,  still 
remained,  to  a  large  extent,  necessitating  frequent  renewals,  and 
consequently  making  no  reduction  in  the  cost  of  maintenance. 

It  is  of  much  interest  to  metal  workers  to  know  that  many 
experiments  made  in  the  research  laboratories  of  the  General 
Electric  Company  to  mitigate  this  fault  has  resulted  in  the  dis- 
covery of  a  process  of  treating  the  copper  which  renders  the 
latter  non-oxidizable  under  high  heats  and  non-corrodable  by 
the  acids  used  in  soldering.  Furthermore,  it  reduces  to  a  mini- 
mum the  dissolving  action  of  the  molten  tin,  with  which  the 
working  tip  must  always  be  kept  coated.  This  "calorizing" 
process  or  method  of  treatment  does  not  merely  coat  the  sur- 
face of  the  copper  with  a  thin  layer  of  non-oxidizable  or  non- 
corrodable  substance,  liable  to  scale  off  under  the  effects  of  heat 
and  acids,  but  actually  changes  the  characteristics  of  the  copper 
10  an  appreciable  depth.  Thus  the  durability  or  practical  work- 
ing life  of  the  copper  is  increased  to  such  an  extent  as  to  pro- 
\ide  a  soldering  iron  of  maximum  economy  ana  effectiveness. 

The  tool  is  a  very  interesting  development  of  a  well-known 
principle  and  apparently  has  been  worked  out  thoroughly  and 
effectivclv. 
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AN  INTERESTING  SECTIONAL  DRIVING  BOX 


The  rapidly  increasing  size  of  locomotives  with  the  addition 
and  redesign  of  the  accompanying  parts,  especially  those  imder 
the  engine,  made  necessary  by  new  wheel  arrangements  with 
underhung  spring  rigging,  and  many  other  details  which  were 
unknown  only  a  few  years  ago,  have  converted  the  maintenance 
of   driving  boxes  into  a  very   serious  problem  through   the   po- 


ASSEMELEU    DKIVIiVC    BO-X. 

sition  of  inaccessibility  which  this  part  now  occupies.  Drop  pit 
work  heretofore  was  not  as  a  rule  regarded  as  a  particularly 
serious  proposition  in  connection  with  roundhouse  operations. 
In  the  majority  of  instances,  with  the  exception  of  the  main 
wheels,  it  became  only  necessary  to  take  down  the  binder,  and 
such  of  the  side  rods  which  might  conflict,  whereupon  the  sub- 
sequent  procedure   of    lowering   the   wdieel    was    simple,    and    in 


BOX,    SHOE,    WEDGE   .«.ND    KEY. 


little 


fact  the  entire  joli  could  be  performed  with  comparatively 
delay  to  the  road  time  of  the  engine.  , 

Recent  complications,  however,  with  the  vastly  augmented 
weight  of  the  component  parts  have  in  many  instances  con- 
verted this  undertaking  into  one  of  rather  formidable  propor- 
tions, and  so  prolonged  the  work  that  it  is  not  unusual  to  see  a 


locomotive  held  for  two  or  even  three  days  for  the  renewal  of 
a  driving  bo.x  brass,  or  even  a  shoe  and  wedge. 

With  a  full  appreciation  of  these  facts  it  is  not  surprising  that 
the  efferts  of  many  clever  mechanicians  have  for  some  time  been 
directed  toward  securing  some  new  form  of  driving  box  con- 
struction which  would  permit  its  removal  without  any  recourse 
to  the  drop  pit  whatever,  and  without  the  general  dismantling 
process  which  has  become  so  prominently  associated  with  it. 

A  recent  device  to  this  end  which  embodies  many  novel  and 
decidedly  interesting  features  has  been  recently  patented  and 
is  now  being  tried  out  with  satisfactory  results  on  the  Galveston, 
Harrisburg  and  San  Antonio  Ry.  The  construction  of  this, 
what  may  be  called  sectional  driving  box,  can  be  readily  under- 
stood from  the  accompanying  illustrations.  It  permits  the  re- 
moval of  the  box,  shoe  and  wedge,  without  the  use  of  a  drop 
pit  or  crane,  and  the  labor  of  taking  down  and  replacing  con- 
necting rods,  pedestal  binder,  brake  rigging,  wheels,  etc.,  is 
saved,  the  locomotive  being  out  of  service  only  a  few  hours. 

It  will  be  noted  from  the  half-tone  illustrations  showing  the 
separate  parts  of  the  box,  and  the  entire  arrangement  in  its  as- 


LOCOMOTIVE    PEDESTAL     WITH     BOX     APPLIED. 

sembled  form,  that  the  former  are  held  securely  together  by 
the  use  of  a  heavy  steel  key  which  unites  the  box,  shoe  and 
wedge  on  the  side  of  the  frame  next  to  the  driving  wheel.  To 
remove  the  driving  box  from  the  locomotive  all  required  is  to 
taJ<:e  the  weight  off  the  spring  or  equalizer,  shift  the  saddle  or 
equalizer  to  one  side  and  lift  out  the  key,  whereupon,  by  reason 
of  the  bo.x  being  unflanged  at  its  outer  end,  it  can  be  moved  in- 
ward on  the  axle  and  taken  out.  Then  the  shoe  and  wedge  may 
be   removed   without  disturbing  other  parts. 

The  shoes  and  wedges,  by  reason  of  being  built  out  en  the 
outside,  are  adapted  to  take  up  the  lateral  thrust  and  part  of 
the  wear  of  the  driving  wheel  hub.  The  driving  box,  although 
having  no  outer  flange,  appears  to  be  adapted  to  resist  the  lat- 
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erni  thrust  uf  Uie  driving  wheel  in  the  usual  manner,  this  being 
secured  by  the  presence  of  the  key  which  prevents  endwise 
movement  of  tlie  box. 

It  is  prominent  in  this  construction  that  the  wearing  surface 
on  the  sides  of  the  driving  box  has  been  increased  nearly  so 
per  cent.:  that  the  shoe  and  wedge  have  been  materially 
strengthened,  and  that  better  lubrication  appears  possible. 
Wedges  should  not  require  adjustment  as  frequently  as  those 
generally  used  and   frame  failures  will  probably  be  reduced. 

It  is  said  that  a  driving  box  can  be  taken  down  in  30  minutes 
when  of  this  design,  and  at  a  cost  not  to  exceed  60  cents  for 
labor,  which,  if  the  latter  is  accurate,  represents  a  very  consid- 
erable saving  over  the  methods  now  in  vogue.  The  device  is 
coniparat!\eIy  inexpensive  to  apply  to  locomotives  when  under- 
going general  repairs.  No  new  patterns  are  required,  as  the 
old  shoe  and  wedge  patterns  can  be  built  out.  The  machine 
work  merely  consists  of  planing  off  the  outside  flange  of  the 
box,  and  the  application  of  but  one  additional  member  consist- 
ing of  a  substantial  key  held  in  place  by  the  spring  saddle  or 
spring  equalizer. 


to  clear  the  ^-in.  pipe  connection  from  the  grease  cup  to  the 
journal,  this  connection  being  screwed  directly  into  the  brass. 
It  is  reconunended  that  the  cellar  be  packed  with  dry  waste, 
nearly  full,  and  coated  on  top  with  hard  grease,  the  object  of 
the  latter  being  to  prevent  taking  away  what  has  been  applied 
from  the  top.  The  length  of  the  J/j-in.  pipe  is  determined  by 
whatever  obstructions  may  intervene  to  the  location  of  the  lubri- 
cator. The  latter,  as  will  be  clearly  seen,  is  of  the  compression 
type  and  is  readily  dpierated  by  the  cross  handle. 


OVERHEAD  GREASE  FEED  FOR  JOURNAL  BOXES 


Hoisting  Magnets. — Two  hoisting  magnet:s  handled  by  trav- 
eling cranes  at  the  plant  of  the  Inland  Steel  Company,  near  Chi- 
cago, are  said  to  have  unloaded  2,000  tons  of  pig  iron  from  a 
steamer  in  io>i  working  hours,  wdiile  w-ith  manual  labor  this 
work  requires  28  men  working  two  days  and  two  nights.  Only 
the  two  crane  operators  were  employed,  except  that  at  the  last 
a  few  men  were  employed  to  shift  the  pigs  within  reach  of  the 
magnets.  It  is  stated  also,  that  at  the  Homestead  plant  of  the 
Carnegie  Steel  Company  two  operators  with  electric  traveling 
cranes  equipped  with  hoisting  magnets  have  done  the  work  that 
formerly  required  25  men. 


Lubrication  of  locoiuotive  truck  journals,  working;  within  the 
journal  box,  by  means  of  hard  grease  applied  from  the 
top,  is  proposed  by  J.  C.  Martin,  inventor  of  the  device,  in  ac- 
cordance V.  ith  tlic  arrangement  shown  in  the  accompanying 
drawing.     This   is   in   contradistinction   lo   an   under   application, 


Oil  Engines  for  Locomotives. — Following  on  the  experiments 
of  the  North  British  Railway  Company,  whose  locomotive  en- 
ghieer  last  year  designed  an  electric  locomotive,  upon  which 
there  was  a  steam  turbine  driving  a  dynamo,  which  in  turn  sup- 
plied electrical  energy  to  electric  motors  for  driving  the  loco- 
motive, a  leading  British  Railway  Company  has,  it  is  stated, 
given  instructions  for  the  preparation  of  designs 
for  a  500  h.p.  locomotive  of  a  similar  character, 
but  using  a  Diesel  engine  for  driving  the  dynamo 
instead  of  a  steam  turbine.  It  is  reported  that 
the  results  with  the  North  British  type  of  elec- 
tric locomotive  have  not  come  up  to  expectations 
in  the  matter  of  economical  working,  owing  to 
certain  defects,  which  the  use  of  the  Diesel  en- 
gine will,  it  is  expected,  remedy,  and  at  the  same 
time  reduce  the  size  and  weight  of  the  locomo- 
tive. 


.MARTIN  S    OV£RHE.\n    TKll  K     InfRXAl,     IlilX     I.l-I:;;K  ATOK. 


and  it  is  e.xplained  that  owing  to  the  weiglit  of  the  locomotive 
it  has  not  been  found  practicable  to  properly  lubricate  the  jour- 
nals by  applying  the  lubricant  to  the  under  face,  the  weight  be- 
ing such  as  to  prevent  its  proper  distribution. 

As  a  result  it  is  required  that  frequent  stops  of  the  engine  be 
made  in  order  that  proper  attention  maj'  be  given  to  prevent 
overheating.  The  object  of  the  automatic  overhead  feed  of  the 
hard  grease  is  to  provide  for  adequate  lubrication  so  long  as  the 
supply  within  the  reservoir  is  maintained.  It  is  intended  through 
its  use  to  dispense  with  these  frequent  stoppages,  to  insure 
against  overheating,  to  increase  the  mileage  for  a  given  quantity 
of  hard  grease  lubricant  and  in  general  to  prolong  the  life  of 
the  journals. 

The  drawing  is  self-explanatory,  but  it  might  be  mentioned 
that  the  plan  purposes  the  use  of  solid  journal  bearings  without 
babbit  strips.  In  lieu  thereof  the  bearing  face  of  the  brass  is 
grooved  as  shown,  the  grooves  being  about  5/16  in.  deep.  The 
top  of   the  journal  box   is  drilled  with  a  hole   sufficiently  large 


Record  of  a  Panama  Shovel. — During  Sep- 
tember Steam  Shovel  Xo.  132,  working  in  the 
burrow  pit  a  Mt.  Hope,  excavated  42,600  cu.  yds., 
of  w-hich  32,400  cu.  yds.  are  classified  as  rock 
and  the  balance  as  earth.  The  shovel  is  served 
by  three  trains  of  about  ten  lo-yd.  dump  cars 
each.  Delays  were  as  follows :  Mining,  3.00  hrs. ; 
repairs,  0.45;  moving  shovel,  11. 15;  cutting  out 
shovel,  3  times,  3.30;  waiting  for  cars,  5.30;  a 
hours.  Shovel  was  under  steam  200  hours  and 
i'he  average  output  per  day 


total    of 

worked  88  per  cent,  of  that  time 

was  1,704  cu.  yds.  place  lueasurement 


A  Mammoth  Crane,  the  Largest  in  the  World,  has  been 
erected  at  Govan,  Scotland,  for  use  in  the  construction  of  large 
steamships.  It  is  of  the  cantilever  type,  and  is  169  feet  from 
rail  level.  The  jib  has  a  total  length  of  270  feet  and  extends 
169^  feet  outward  from  the  center,  and  can  be  utilized  within 
every  point  of  a  circle  336  feet  in  diameter.  The  crane  on  slow 
gear  is  capable  of  elevating  200  tons  extended  75  feet  along  the 
jib  and  on  quick  gear   100  tons  at   133  feet. 


The  Oxy-Acetvlene  Process  of  cutting  steel  has  been  used 
in  a  noteworthy  manner  in  connection  with  the  salvage  of  the 
battleship  Maine,  the  wreck  of  which  is  now  being  dewatered 
in  Havana  harbor.  Much  of  the  work  involves  the  cutting  of 
armor  plate  9  inches  thick,  as  well  as  the  usual  plates,  beams 
and  bars  used  in  the  structure  of  a  ship. 
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A  NEWLY  DESIGNED  RADIAL  DRILL 


The  Dreses  Machine  Tool  Company,  of  Cincinnati,  O.,  has 
developed  a  line  of  plain  radial  drills  which  differ  in  several  de- 
tails from  those  formerly  built.  A  prominent  feature  of  the 
new  machine  is  the  mounting  of  the  spindle  driving  gear  on 
ball  bearings,  and  the  addition  of  an  extra  bearing  for  the  head 
on  the  rear  of  the  arm.  This  third  bearing  adds  to  the  support 
of  the  head,  prevents  bending  and  strain  of  the  rear  shaft,  and, 
still  more  important,  minimizes  the  wear  of  the  bevel  gears  and 
their  bearings,  and  distributes  the  torsional  strain  over  the  whole 
arm.  A  single  handle  on  the  left  side  of  the  head  above  the 
face  of  the  arm  serves  to  clamp  and  release  the  head.  A  com- 
pound spiral  gear  arrangement  and  the  third  support  in  the  rear 
enables  it  to  move  easily  along  the  arm. 

The   general    design    of    the    machine    suggests    a    particularly 
sturdy  construction.     The  cohnnn   is  made   in  two  sections,   the 
outer  one  swinging  on  an  inner  tl.\ed  column  tliat  readies  nearly 
to  the  top.    The  diameters  of  both  are  greatly 
increased  at  the  lower  end.     A  third  bearing 
has  been  introduced,  which  adds  strength  and 
rigidity.     A  place  for  a  large  roller  bearing  to 
rest   and    swing   on   is   provided   by   the   rein- 
forced portions  as  well  as  means  for  clamp- 
ing the  column  easily  and  firmly. 

The  clamping  handle  is  alw-ays  within  easy 
reach  of  the  operator  since  it  follows  the  arm, 
and  no  pressure  is  exerted  on  the  rollers  of 
the  bearing  when  the  arm  is  clamped  in  po- 
sition. These  rollers  are  tapered,  of  large 
diameter,  and  thoroughly  protected  from  chips 
and  dirt. 

In  the  design  of  the  spindle  driving  gear  an  important  im- 
provement has  been  made  to  reduce  the  friction  to  which  this 
gear  is  subjected  by  the  pull  exerted  upon  it  when  the  spindle 
feeds  down.  This  has  been  accomplished  by  making  the  spindle 
driving  gear  rest  and  revolve  on  a  ball  bearing. 

The  mechanism  for  the  feed,  which  is  of  the  all-geared  type, 
is  enclosed  in  a  small  case.     Eight  changes  in  all  are  available; 
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THE     DRESES     IMPROVED     R.ADIAL     DRILL. 

four  of  these  ranging  from  0.007  to  0.022  in.  per  revolution  of 
the  spindle  are  secured  by  the  little  handle  on  the  feed  shaft 
at  the  right  of  the  head  and  are  increased  from  0.026  to  0.80 
in.  by  the  small  crank  above,  both  being  within  easy  reach  of 
the  operator.  The  use  of  a  ratchet  clutch  enables  the  hand  feed 
to  work  ahead  of  the  power  feed.  .\  swinging  dog  attached 
to  an  extension  on  the  spindle  sleeve  is  brought  into  contact 
with  an  adjustable  dog  on  the  feed  bar,  and  there  is  a  graduated 
scale  by  which  the  depth  of  a  hole  can  be  gauged  from  zero. 
Several  of  these  dogs  can  be  put  on  the  feed  bar  and  the  swing- 
ing dog  brought  into  contact  with  them  successively  for  differ- 
ent depths  of  holes.  A  safety  release  for  the  end  of  the  feed 
is  provided.  The  quick  advance  and  return  device  has  four 
levers,  any  one  of  w'hich  engages  and  disengages  the  feed  in- 
stantly, and  also  serves  as  a  pilot  wheel  for  hand  operation 
of   the   spindle. 

Tlie  starting,  stopping  and  tapping  mechanism,  which  is  of 
the  friction  type,  is  embodied  in  the  head  and  operated  by  the 
horizontal  lever  shown  below  the  arm  in  the  illustrations.  The 
large  diameter  friction  bands  are  double  expanding  and  are 
made  of  phosphor  bronze  to  avoid  cutting.  The  bevel  gears 
containing  the  frictions  run  in  an  oil  bath.  The  speed  chang- 
ing lever  on  the  head  enables  the  tap  to  be  backed  out  at  2}4 
times  the  cutting  speed.  Three  speed  changes,  rendering  21  dif- 
ferent spindle  speeds  available,  are  provided  for  tlie  head,  the 
arrangement  being  patterned  after  automobile  transmission 
gearing. 

Any  desired  speed  can  be  secured  without  stopping  the  ma- 
chine. The  speed  variation  is  of  the  tumbler  gear  type  and  has 
seven  changes.  The  teeth  are  of  the  20  degree  involute  pointed 
form  to  insure  strength  and  easy  engagement.  To  overcome 
momentum  when  starting,  the  speed  variator  runs  al  the  slowest 
speed  at  all  times  and  is  provided  with  the  builders'  self-releas- 
ing overtake  clutch.  In  the  variator  one  gear  runs  loose  on  the 
variable-speed  shaft  and  is  clutched  by  four  pawls  located  in 
fixed  gears  mounted  on  this  shaft.  These  pawls  are  kept  in 
contact  with  the  inner  surface  of  the  gear  by  spiral  springs  and 
will  release  the  two  gears  when  the  fixed  ones  run  faster  than 
the  looselv  mounted  one. 
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Three  sizes  of  tool  with  arms  s,  6  and  7  ft.  long  are  built  and 
range  in  weight  from  10.000  to  16,000  lbs.  In  a  test  of  the  mid- 
dle size  an  8-in.  pipe  tap  was  fed  in  a  2j^-in.  plate,  and  a  hole 
was  drilled  in  cast  iron  by  a  4-in.  high  speed  drill  at  a  cutting 
speed  of  100  ft.  per  minute  and  a  feed  of  0.027  '"■  per  revolu- 
tion of  the  spindle. 


AIR  PRESS  FOR  ROD  BUSHINGS 


CHICAGO   &    NORTH   WESTERN    RY. 


A  very  useful  contrivance  for  the  application  and  removal  of 
rod  bushings  is  shown  in  the  accompanying  drawing.  It  was 
evolved  and  is  in  use  at  the  Winona,  Minn.,  shop  of  the  above 
road  and  is  said  to  be  a  great  time-saver  over  the  method  for- 
merly  in   vogue  of   doing  this   work  on  a  wheel  press,   an   im- 


Valve  for 
draining-  air 
of  condensation. 

Cock  for  shutting 

off  main  air 

supply. 


these  bolts  act  as  separators  for  the  cylinders  and  between  the 
lower  cylinder  and  the  table. 

The  apparatus  is  controlled  by  the  three-way  valve  shown  at 
(A),  Fig.  I,  and  in  section  in  Fig.  2.  This  is  made  of  round 
stick  brass  with  a  taper  plug  similar  to  a  cutout  cock.  Holes 
are  drilled  in  the  body  and  the  plug  as  shown,  (a)  connects 
with  the  top  cylinder  and  under  the  piston  for  raising  both  pis- 
tons; (b)  with  the  main  supply  pipe,  and  (c)  with  both  cylin- 
ders on  top  of  theii^istons  for  pressing  in  the  bushings.  When 
the  valve  is  in  the  position  shown  in  Fig.  2,  the  main  supply  is 
connected  with  pipe  (c),  Fig.  i,  and  the  pistons  are  raised,  while 
pipe  (D)  is  connected  with  the  e.xhaust  (d).  Fig.  2.  By  plac- 
ing the  handle  in  mid  position  the  valve  is  closed;  in  the  ex- 
treme position  the  main  supply  is  connected  with  pipe  (D),  Fig, 
I,  and  pipe  (c)  is  in  connection  with  the  exhaust. 

As  an  index  of  the  pressure  employed  a  common  air  gauge, 
registering  to  100  lbs.,  was  made  use  of  by  pasting  a  circle  of 
paper  on  the  dial  with  the  approximate  tons 
marked  opposite  each  ten-pound  division,  this 
ratio  being  easily  computed  as  follows :  the 
area  of  the  two  pistons  =  692.72  sq.  in., 
divided  by  2,000  =  .346  tons  for  one  pound 
pressure,  and  multiplied  by  10.  20,  etc..  gives 
the   equivalent   entirely   around  the   dial. 

This  press  is  placed  near  the  end  of  the 
rod  department  in  the  Winona  shop  and  is 
served  by  a  one-rail  traveling  air  hoist. 


Pexnsvlv.\nia's  Great  Coal  Production. 
— In  the  combined  production  of  anthracite 
and  bituminous  coal  Pennsylvania  outranks 
any  of  the  coal-producing  countries  of  the 
world  except  Great  Britain  and  Germany, 
and  in  1910,  reports  the  United  States  Geo- 
logical Survey,  it  came  within  10.000,000 
short  tons,  or  less  than  5  per  cent.,  of  the 
output  of  Germany.  Pennsylvania's  produc- 
tion in  igio  was  more  than  four  times  that 
of  Austria-Hungary  in  1909,  more  than  five 
times  that  of  France  in  1910,  and  nearly  20 
per  cent,  of  the  total  world  production.  The 
industry,  particularly  in  the  bituminous  dis- 
tricts, has  kept  pace  with  the  manufacturing 
industries  and  has  increased  in  considerably 
larger  ratio  than  the  population  of  the  State 
and  of  the  United  States  as  a  whole.  From 
1814  to  the  close  of  1910  the  total  produc- 
tion of  anthracite  had  amounted  to  2,tSo,- 
323.469  short  tons. 


A    CHEAP    AND   EFFECTIVE    ROD    PRESS. 

provement   in   fact   amounting   to   the    handling   of   ten   bushings 
to  one. 

It  will  be  observed  that  the  press  consists  of  two  cylinders. 
These  are  21-in.  diameter  by  12-in.  stroke,  and  were  made  from 
a  locomotive  cylinder  bushing.  The  heads  are  of  y^-in.  boiler 
steel,  reinforced  by  two  l-in.  x  3'/2-in.  pieces  of  fiat  iron.  The  pis- 
tons are  of  ^-in.  boiler  steel,  with  a  collar  riveted  in  the  center 
which  acts  as  a  reinforcement  for  the  piston  rod,  and  ij/j-in. 
angles  riveted  radially  for  additional  strength.  The  entire  con- 
trivance is  held  together  with  sixteen  one-inch  bolts,  as  shown 
in  Fig.  I,  part  of  them  running  through  the  work  table,  and  the 
others  only  to  the  bottom  head.     Pieces  of  pipe   (No.  2)   around 


Cement  Production  in  1910. — Ernest  F. 
Burchard,  of  the  United  States  Geological 
Survey,  reports  that  in  1910  the  production 
of  Portland  cement  in  this  country  reached 
the  enormous  total  of  76,549,951  barrels,  with 
a  value  of  $68,205,800.  This  is  equivalent  to 
12,986,152  gross  tons,  valued  at  $5.25  a  ton. 
It  is  an  increase  over  the  output  for 
1909  of  11,558,520  barrels,  or  nearly  18 
per  cent.,  and  an  increase  in  value  of  $15,347446.  or  more 
than  29  per  cent.  This  increase  alone  is  greater  than  the 
total  output  of  Portland  cement  in  1900.  In  addition  to  Port- 
land cement  there  was  also  produced  last-year  1,139,239  barrels 
of  natural  cement  and  95,951  barrels  of  puzzolan  cement,  a  total 
of   77,785.141    barrels. 

The  price  of  Portland  cement  in  1910  was  as  low  as  73  cents 
a  barrel  in  some  places,  the  average  for  the  United  States  being 
89.1  cents  a  barrel.  In  1890  the  average  price  w-as  over  $2  a 
barrel  and  as  late  as  1903  it  was  $1.24  a  barrel.  These  figures 
are  of  considerable  interest  as  indicative  of  the  great  demand 
for  this  product. 
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ELECTRIC  POWER  FOR  RAILWAY  SHOP*  generator  sets  of  approximately  300  kw.   capacity  each,  to  pro- 
vide   direct  current   for   tlic   variable   speed   machiiic    tools   and, 

possibly,  for  the  cranes.     The  first  cost  for  generating  units  will 
There  are  three  systems  of  generatmg  current    tor  operatuig 

,           .                       ,.                              .  be  as   follows: 
shop  machmery;  alternatmg  current,  direct  current,  and  a  com- 
bination  of   both.     The   first  modern   repair    shops   used   direct      Alternating  current  (turbines) $4i,5oo 

...  ™,  .  J         L    ii     ^       1      I        r    1  i^j Alternating  current    (engine  type  generating   units') 74,500 

current  exclusively.     This  was  due  both  to  lack  of  knowledge      uj^ct  current   (turbines).. ...... 65,ooo 

concerning    the    characteristics    and    uncertainty    regarding    the      Direct  current  (engine  type  generating  units) 32,000 

"  .  111-1  r       Alternating   and   direct   current    (turbines) ol,500 

feasibility    of    using    alternating    current;    also    the    high    cost    01        Alternating  and  riirec;  current   (engine  type  generating  units) 84,500 

motors  and  generating  apparatus  which  then  prevailed.     About  „       .  ,  ,         ,         ,       ,  .      , 

.  1°                        ,                    •     ,.  11  J     ,■       „     ^^u:„^A  Special  attention  is  called  to  the  fact  that  the  above  estimate 

seven  or  eight  vears  ago  shops  were  installed  using  a  combined  ,  •      ,                                ,           , 

,           .             "     .        J    J-      ^              ,.        i           T     ,„  „„   „.,!.«=  on  a  combined  system,  contemplates  the  use  of  a   synchronous 

alternating  current   and   direct   current   system.     In   some   cases  .                  .          .  ,      , 

,      ..      ,               ^        J      ii        »■                   »       •     ,    „„.,„,.^t;„n-  motor  in  connection  with   tlie  motor  generator  set  as  a  power 

both    direct    current    and    alternating    current    prime    generating  ,                       ,     .      ,              ,          ,     ,    ,         ,        ■     , 

,         J     ,.      .               i         „     u»-;„„j   tu_„..„i,   tu^  factor  corrective   device.      It   is   the  usual   method    for   electrical 

units  were   used,  and   direct  current   was  obtained  through  the  ... 

,.            ,             .                    .           .                „^„„     .^,.to,      Ti,(.  manufacturers  to  rate  alternating  current  generating  units  on  the 

medium  of  a  motor  generator  set  or  a  rotary  converter.      Ihe  ,„,           ■, 

J       .             ,    ^,      ,  ..                            ,                 „„,„.,^     i„,f    ti-,»  basis  of  80  per  cent,  power  factor.    By  actual  practice,  however, 

advantages   of    the    latter   arrangement    are    numerous,    but    the  .                    i"            .    *'                            ■'                       .     '          ... 

a     -L-iv        r             t-„      „    1    .1,     1  ;„i,    „«;„;.>„.-„   „f   io,-„o   „i;tc  it  has  been  ascertained  that  the  power  factor  usually  prevailing 

flexibility    of    operation    and    the    high    ethciency    or    large    units  .      ,      ,               ^          .               ,  ,.  ,                     ,         ,             ,               -.i 

,  ,   ,              J  .        •   •        r    ,       •      ,     -j;.,     „.,  ,,,•     ,„.^,i,.j  :,,  in   both   manufacturing   establishments   and    railwav   shops,    will 

would  form  a  determining  factor  in  deciding  on  this  method  in  <=                                               •      '        ■             o 

,               ^     .,       c  vary  from  S5  per  cent,  to  75  per  cent.,  rarely  being  as  high  as  80 

preference   to  the    former.                                              _  •'             "-,       ,  .                    .     .                ,,',•,,          ■        << 

During  the  past  five  years  several  installations  have  been  made  P^''  «"*•     0"  ""^  account  it  is  generally  advisable  to  install  a 

where  aUernating  current  is  used  exclusively,  probably  the  most  synchronous  motor  in  the  power  plant,  which  can  either  be  ef- 

prominent  being  that  of  the  New  York,  New  Haven  &  Hartford  fi^^ntly  used  for  driving  direct  current  generators  or  as  a  syn- 

shops  at   Read.ville,   Mass.     The  committee  is   dubious,   even  at  chronous    condenser,    floating   on    the   line    to    bring    the    power 

this  time,  as  to  whether  or  not  the  best  plan  is  to  use  alternating  factor  up  to  the  desired  point. 

current  to  the  exclusion  of   direct  current,  as  no   doubt   exists  It  is  clearly  evident  that  a  straight  alternating  current  installa- 

but  what  increased  output  can  be  obtained  from  certain  classes  tion  is  far  cheaper  in  first  cost,  from  the  power  plant  standpoint, 

of  machine  tools   by  the   use   of   variable   speed   direct    current  than   either  of  the   alternatives.     Next,   the   distributing   system 

motors,  in  view  of  the  present  high  labor  costs,  this  is  certainly  must  be  considered.     We  are  practically  limited  on  account  of 

an  important  consideration.     The  recent  development  of  multi-  commutation  to  250  volts  as  a  potential   for  transmitting  direct 

speed  alternating  current  motors,  and  the  increased  use  of  vari-  current,  but  in  the  case  of  alternating  current  440  volts  or  550 

able   speed  alternating  current  motors  in  conjunction   with   me-  volts   are  generally  used.     Taking   into   consideration   transmis- 

chanical  gear  changes,  however,  may  in  a  short  time  alter  pres-  sion  line   losses   alone,   we   can   transmit  nearly    four  times   the 

ent  engineering  practice.  power  at  440  volts  alternating  current  as  at  250  volts  direct  cur- 

Practically  all  of  the  machine  tool  builders  have  so  arranged  rent,  with  the  same  percentage  of  loss.  In  shop  practice,  how- 
their  machines  that  the  constant  speed  motor  drive  may  be  used  ever,  the  limited  distance  at  which  power  is  transmitted  gen- 
through  the  medium  of  mechanical  gear  changes,  and  in  small  erally  makes  the  current  carrying  capacity  of  the  wire  a  deter- 
shop  installations  where  the  power  plant  capacity  does  not  ex-  mining  feature,  rather  than  the  losses  through  resistance.  On 
ceed  500  kw.,  it  would  seem  inadvisable  to  complicate  power  this  account  it  will  probably  be  found  that  the  transmission  lines 
distribution  by  installing  both  alternating  and  direct  current,  in-  for  alternating  current  will  require  about  60  per  cent  as  much 
asmuch  as  the  relative  saving  in  labor  would  be  less  than  in  a  of  copper  as  those  used  for  direct  current.  The  percentage  of 
large  shop  where,  as  in  a  great  many  cases,  manufacturing  is  loss,  however,  will,  of  course,  be  considerably  less,  on  account 
done  for  smaller  shops  on  the  system.  of  the  higher  voltage  at  which  the  current  is   transmitted. 

In  the  first  place,  we  must  consider  the  original  cost,  beginning  It  has  been  customary  where  direct  current  is  used  lo  operate 
at  the  power  plant  and  ending  at  the  motors  which  drive  the  both  arc  and  incandescent  lamps  from  a  250-volt  circuit.  With 
machinery.  The  cost  of  certain  parts  of  the  power  plant  will  re-  an  installation  of  this  character,  the  life  and  efficiency  of  in- 
main  practically  constant,  regardless  of  "whether  or  not  direct  or  candescent  lamps  are  greatly  reduced,  and  the  arc  lamps  do  not 
alternating  current  is  used,  provided,  of  course,  that  the  same  operate  as  successfully  as  on  a  125-volt  circuit.  The  develop- 
method  of  operating  generating  units  is  decided  on.  If  alternat-  ment  of  the  tungsten  lamp  for  shop  lighting  has  practically 
mg  current  turbines  are  compared  with  direct  current  generators  made  imperative  the  use  of  i2S-volt  transmission,  w^hich  in  the 
with  cross-compound  condensing  engines,  thd  cost  of  the  build-  case  of  direct  current  w^ould  require  special  generators  for  this 
ing  and  foundations  would  be  considerably  greater  for  the  latter  service,  on  the  assumption  that  250  volts  has  been  standardized 
installation;  tlie  boilers,  condensers  and  other  accessories  would  for  power  service.  It  is  very  simple  in  the  case  of  alternating 
remain  practically  the  same.  We  should  assume,  however,  that  current  to  obtain  the  low  tension  lighting  voltage,  as  the  trans- 
t)ie  comparison  would  be  between  alternating  current  turbo-  mission  can  be  made  at  the  full  voltage  of  the  generating  unit, 
generators,  and  direct  current  turbo-generators;  in  which  case  and  transformed  to  the  desired  potential  near  the  point  at  which 
the  cost  of  the  building  and  all  equipment,  exclusive  of  the  gen-  it  is  used. 

crating  units,  would  be  essentially  the  same.     Where  alternating  Some  consideration  must  be  given  to  tlie  relative  cost  of  alter- 

current  is  decided  on  the  installation   of  turbines  is  practically  nating  current  and  direct  current  motors  for  operating  machin- 

the  only  thing  considered,  as  recent  developments  in  the  design  ery  and  cranes.     We  would  estimate  tliat  the  cost  of  alternating 

of    non-condensing    units    makes    them    eminently    satisfactory  current   motors   for   individual   and   group   drive   would  be   less 

where  water  cannot  be  secured  for  condensing  purposes.     In  the  than   direct  current  motors,   but  the  cost   of  alternating  current 

case  of  direct  current  many  engineers  prefer  engine  type  units  motors  for  cranes  will  be  somewhat  in  excess  of  direct  current 

to  turbo-generator  units.                                                  ■  motors,  as  the  fundamental  principles  of  alternating  current  mo- 

We  give  below  the  approximate  first  costs  of  generating  units  tor  construction  make  is  necessary  to  use  on  cranes  much  larger 

in  a  power  plant  installation  to  provide  power  and  light  for  a  alternating    current    motors    than    direct    current    motors.     The 

large  locomotive  and  car  repair  shop,  with  fifty  pits  in  erecting  ease  of  speed  control,  however,  is  approximately  the  same,  and 

shop,  and  sufficient  car  repair  facilities  to  take  care  of  the  di-  it  is  doubtful  if  an  operator  could  tell   from  the  operation  of 

vision  on  which  the  shop  is  located.     Undoubtedly,   for  a  shop  the  crane  whether  direct  current  or  alternating  current  motors 

of   this   character   and   size,   most   engineers   would   decide   upon  -^vere  applied. 

three  prime  generating  units  of  approximately  750  kw.  capacity  ^.s   a  general  proposition,   it   is  only   fair  to  assume  that  the 

each;    and,   if   a   combination   system   is   considered,   two   motor  difference  in  first  cost  of  electrical  equipment  for  a  large  rail- 

— - —             ,              .                        ^    -■              .■        t  .1,     A       ■  way  repair  shop,  based  on  the  use  of  alternating  or  direct  cur- 

•  Abstract  of  a  committee  report  at  the  Chicago  meeting  of  the  Associa-  ■»        '^    ,  ,    ,             .    ,                       ,    ,    ,       ^,        ,■«:  ,        „   :„    „„cf   «f 

tion  of  Railway  Electrical  Engineers.  November.  1911.  rent,  would  be  mainlv  represented  by  the  difference  in   cost  01 
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the  power  plant  equipiiiciit.  The  saving  in  the  trnnsmission 
system,  by  using  alternating  current,  and  the  lower  cost  of  al- 
ternatinK  current  motors  for  driving  machine  tools,  would  be 
practically  counterbalanced  by  the  increased  cost  of  alternating 
current  motor  driven  cranes  and  variable  speed  machines,  where 
it  is  necessary  to  provide  them  with  mechanical  .speed  changes. 

We  should  bear  in  mind  the  possible  necessity  in  the  future 
of  transmitting  current  for  a  long  distance  for  the  purpose  of 
operating  pumps,  or  furnishing  light  to  depots  or  other  prop- 
erty removed  from  the  power  plant.  Also  the  possible  likeli- 
hood of  purchasing  alternating  current  from  a  hydroelectric 
company  based  on  rates  lower  than  the  same  current  could  be 
generated  by  the   railway. 

The  general  conclusion  is  that  alternating  current  should  be 
used  exclusively  in  small  division  railway  repair  shops,  where 
the  capacity  of  generating  units  in  the  power  plant  does  not 
exceed  500  kw.,  and  that  the  combination  of  alternating  current 
and  direct  current  should  be  used  in  larger  installations.  The 
direct  current  units  should  be  installed  for  the  purpose  of  oper- 
ating variable  speed  machine  tools  only.  The  use  of  alternating 
current  for  operating  cranes,  transfer  tables,  turntables  and 
hoists  is  recommended  as  being  wholly  satisfactory,  and  no 
reason  exists  for  converting  alternating  current  to  direct  current 
for  any  of  these  purposes. 

The  modern  railway  shop  requires  compressor  capacity  of 
1,000  to  10,000  cu.  ft.  of  free  air.  In  order  to  obtain  this  vol- 
ume, it  is  necessary  to  use  steam  representing  from  150  to  1,500 
boiler  h.p.,  which  probably  equals  the  amount  of  power  neces- 
sary to  operate  all  shop  equipment  driven  by  other  methods. 
We  desire  to  unequivocally  endorse  the  substitution  of  electric 
power  for  compressed  .air  wherever  possible,  and  the  develop- 
ment of  electric  drive  for  hoists,  riveters,  chipping  hammers, 
drills,  etc.,  makes  it  wholly  practical  to  eliminate  the  majority 
of  pneumatic  appliances.  It  is  also  desirable  to  distribute  a 
number  of  small  compressors  through  the  various  buildings, 
these  compressors  to  be  electrically  driven  and  arranged  to  auto- 
matically start  and  stop  through  pressure  governors.  While  this 
method  may  not  be  wholly  feasible  under  present  operating  con- 
ditions, it  would  not  only  be  feasible  but  strongly  advisable  if 
the  compressed  air  consumption  is  greatly  reduced  by  the  sub- 
stitution of  electrical  equipment  as  above  indicated. 


to  the  minimum.  The  staybolt  chucks  are  readily  removable, 
leaving  the  machine  available  for  a  variety  of  sensitive  drilling 
when   necessary.     The  many  praiseworthy   features   of  this  new 


machine  and  its  capacity  would  indicate  that  it  is  an  indispen- 
sable adjunct  to  a  boiler  shop,  especially  one  engaged  on  loco- 
motive work. 


FOUR  SPINDLE  STAYBOLT  DRILL 


In  view  of  the  recent  recommendation  of  the  Interstate  Com- 
merce Commission  in  regard  to  the  use  of  telltale  holes  in  boiler 
staybolts,  the  machine  illustrated  above  is  of  particular  interest 
at  this  time.  Athough  not  a  new  tool  in  the  strict  sense  of  the 
word,  as  there  are  over  a  hundred  in  operation  in  various  rail- 
road shops,  this  staybolt  drill  herein  illustrated,  a  product  of  the 
Foote-Burt  Company,  Cleveland,  O.,  has  been  re-designed  to 
take  care  of  increased  strain  which  is  inseparable  from  the  use 
of  high  speed  steel. 

The  machine  has  a  capacity  of  four  5/16  in.  drills,  and  will 
take  in  staybolts  from  J4  in.  to  1%  in.  in  diameter,  and  from 
3  in.  to  15  in.  long.  Each  spindle  is  provided  with  three  inde- 
pendent speeds  and  has  two  changes  of  power  feed.  Power 
feed  is  equipped  with  automatic  knock-off,  which  can  be  set  for 
any  depth  within  the  capacity  of  the  machine.  Both  feed  and 
speed  can  be  readily  changed  on  any  spindle  without  changing 
the  other  spindles.  Specially  designed  chucks  with  simple,  quick 
acting  gripping  mechanism  center  the  staybolts  beneath  each 
spindle  and  hold  them  rigidly  in  position.  A  hardened  bushing 
is  provided  for  the  drill  to  run  in,  insuring  its  starting  central 
with  the  piece  held  in  the  chuck.  An  oil  pump  is  provided  with 
suitable  return  tank  so  that  liberal  quantities  of  lubricant  can 
be  used. 

On  account  of  the  extremely  simple  design  of  tins  machine 
and  its  ease  of  operation,  a  boy  can  readily  keep  all  four  spin- 
dles  running  to  their  maximum   capacity,   reducing  piece   costs 


The  Results  of  Pennsylvania  Railroad  Forestry. — A  fine 
example  of  what  may  be  done  in  the  way  of  reforestation  is 
shown  by  the  Pennsylvania  Railroad.  -This  road  started  some 
years  ago  to  plant  trees  on  its  own  property  in  all  appropriate 
places,  setting  large  numbers  of  them  in  previously  unused  places 
alongside  the  tracks.  It  has  begun  to  reap  the  harvest.  In  the 
last  three  years  the  Pennsylvania  has  used  2,600,000  board  feet 
of  lumber  and  15,000  trees  grown  by  this  system  on  its  own 
land.  The  company  is  constantly  increasing  its  wooded  area, 
and  hopes  ultimately  to  supply  all  its  own  needs  in  the  way  of 
track  ties  and  timber  for  other  purposes. 


A  Conference  o:^J  Car  Wheels  was  held  in  Xew-  York  on  No- 
vember 10,  at  the  Waldorf-Astoria  Hotel,  and  the  following  were 
among  those  representing  the  Master  Car  Builders'  Association: 
W.  Garstang,  superintendent  of  motor  power,  Big  Four  Rail- 
road, Indianapolis,  Ind. ;  C.  A.  Brandt,  mechanical  engineer.  Big 
Four  Railroad,  Indianapolis;  R.  L.  Ettenger,  consulting  mechan- 
ical engineer,  Southern  Railroad,  Washington,  D.  C. ;  J.  M. 
Henry,  master  mechanic,  Pennsylvania  Railroad. 


It  is  St.^ted  that  the  Following  Prep.\r.\tiok  will  keep  ma- 
chinery clean  for  months  under  ordinary  circumstances,  as,  for 
instance,  in  a  show-  room :  One  ounce  of  camphor,  dissolve  it 
in  I  lb.  of  melted  lard,  and  add  enough  plumbago  powder  to 
make  the  mixture  the  color  of  iron.  Clean  the  machinery,  and 
smear  it  with  the  mixture.     .After  24    hours  rub  to  a  finish. 
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PROPOSED  SPECIFICATIONS  FOR  POSTAL  CARS 


Specifications  covering  the  construction  of  all  steel  and  steel 
underframe  postal  cars  are  desired  by  the  post  office  department, 
and  it  has  called  upon  the  railways  for  their  co-operation  and 
assistance.  After  several  conferences,  the  sub-committee  of  me- 
chanical officers  of  the  Special  Committee  on  Relations  of  Rail- 
w-ay  Operation  to  Legislation,  the  committee  of  the  post  office 
department  and  the  chief  engineers  of  the  leading  car  building 
companies  have  submitted  to  the  railways  a  proposed  specification 
which  will  be  brought  up  for  discussion  at  a  meeting  on  December 
4  at  Washington,  D.  C. 

The  proposed  specification  is  as  follows : 

GENERAL. 

Type. — Postal  cars  may  be  built  according  to  any  of  the  fol- 
lowing types  of  construction:  (a)  Heavy  center  sill  construction, 
the  center  sills  acting  as  the  main  carrying  member,  (b)  Side 
carrying  construction,  the  sides  of  the  car  acting  as  the  main 
carrying  members  having  their  support  at  the  bolsters,  (c) 
Underframe  construction  in  which  the  load  is  carried  by  all  the 
longitudinal  members  of  the  lower  frame.  The  super-structure 
framing  may  be  of  steel  or  of  wood  re-enforced  as  per  R.  M.  S. 
Specification  Plan  No.  i.  (d)  Combination  construction  in  which 
the  side  frames  carry  a  part  of  the  load,  transferring  same  to 
the  center  sills  at  points  remote  from  the  center  plate  for  the  pur- 
pose of  utilizing  uniform  center  sill  area.  Steel  castings  may  be 
used  as  parts  of  the  underframe  in  any  of  the  above  types. 

Materials. — All  rolled  steel  plates  and  shapes  used  in  the  car 
framing  shall  be  made  by  the  open-hearth  process.  The  physical 
and  chemical  properties  of  all  luaterial  used  in  the  car  framing 
shall  be  in  accordance  with  the  latest  standard  specifications  of 
the  American  Society  for  Testing  materials,  as  follows :  The 
standard  specification  for  structural  steel  for  bridges,  for  stee) 
plates,  shapes  and  bars ;  the  standard  specification  for  wrought 
iron,  for  iron  bars  and  plates;  the  standard  specifications  for 
steel,  malleable  iron  and  gray  iron  castings 

IVorkiiiau^hip. — All  workmanship  throughout  the  car  shall  be 
first-class.  The  jointing  of  the  car  framing  shall  be  made  so  that 
the  structure  as  a  whole  shall  be  built  to  dimensions  specified, 
and  all  joints  exposed  to  the  weather  shall  be  made  tight  against 
leakage. 

Lk'e  Loads. — The  car  body  shall  be  designed  to  carry  the  speci- 
fied live  load  in  addition  to  its  own  dead  weight  under  service 
conditions.  Where  no  live  load  is  specified  the  maximum  capac- 
ity of  the  car,  as  determined  by  wheel  loads,  shall  be  used  as  a 
basis  for  calculations. 

BufUng. — The  maximum  end  shock  due  to  buffing  shall  be  as- 
sumed as  a  static  load  of  400.000  lbs  applied  horizontally  at  the 
resultant  line  of  the  forces  acting  at  the  center  line  of  the  buf- 
fing mechanism,  and  at  the  center  line  of  draft  gear  respectively, 
and  shall  be  assumed  to  be  resisted  by  all  continuous  longitudinal 
imderframe  members  below  the  floor  level,  provided  such  mem- 
bers are  sufficiently  tied  together  to  act  in  unison 

Details. — All  connections,  except  those  specified  in  the  second 
paragraph  imder  end  construction  shall  be  designed  for  the  maxi- 
mum strain  to  which  the  member  connected  shall  be  subject,  and 
secondary  stresses  in  any  members  caused  by  eccentric  loads 
shall  be  properly  combined  with  the  direct  stresses  in  such  mem- 
bers. The  maximum  fiber  stress  in  any  member  subject  to  both 
direct  and  secondary  stresses  may  be  taken  at  20  per  cent,  greater 
than  those  given  in  the  paragraph  on  stresses,  but  the  direct 
stresses  considered  alone  must  not  exceed  the  allowable  stresses 
given  in  said  paragraph. 

The  minimum  distance  between  centers  of  rivet  holes  shall  be 
three  diameters  of  the  rivet,  and  the  minimum  distance  between 
the  center  of  the  rivet  hole  and  a  sheared  edge  shall  be  not  less 
than  one  and  one-half  times  the  diameter  of  the  rivet.  Below 
the  floor  line,  framing  connections  of  floor  beams,  posts,  etc., 
may  be  of  rolled  steel,  pressed  plate,  or  cast  steel,  and  above 
the  floor  line  such  connections  may  also  be  of  malleable  iron. 
Connections  for  I-beams,  channels  or  tees  may  also  be  made  by 
coping  the  flanges  and  bending  the  web  to  form  a  knee,  and  for 


angles  by  coping  one  leg  and  bending  tlie  other.  The  use  of 
fillers  in  the  underframe  and  superstructure  shall  be  avoided 
wherever  possible.  All  holes  for  rivets  or  bolts  in  the  under- 
frame, superstructure  and  outside  finish  shall  be  drilled  or 
punched  and  reamed  to  size  and  fairness.  No  drifting  of  holes 
will  be  allowed.  In  deducting  rivet  or  bolt  holes  to  obtain  the 
net  area  of  any  section,  they  shall  be  taken  at  1/16  in.  larger 
than  the  diameter  of  the  rivet  or  bolt.  The  effective  area  of  a 
rivet  shall  be  taken  as  its  area  before  driving.  All  rivets  when 
driven  must  completely  fill  the  holes  and  have  full  concentric 
heads  or  be  countersunk  when  required. 

Center  Sills. — The  center  sills  may  be  built  up  or  composed 
of  rolled  or  pressed  shapes,  either  with  or  without  cover  plates, 
and  cast  steel  draft  sills  or  end  construction  may  be  used  in 
connection  with  any  of  the  above  types,  with  suitable  riveted 
connections  at  splices.  Built-up  center  sills  may  be  either  of 
uniform  depth  or  of  the  fish-belly  shape,  and  may  be  composed 
of  rolled  shapes,  web  plates,  flange  angles  and  cover  plates.  If 
preferred,  the  web  plates  may  be  flanged  and  angles  omitted. 
When  flange  angles  are  used  they  shall  be  connected  to  the 
webs  with  a  sufficient  number  of  rivets  to  transfer  the  total 
shear  at  any  point  in  a  distance  equal  to  the  depth  of  the  sill 
at  that  point.  When  cover  plates  are  used  they  must  extend  at 
least  two  rows  of  rivets  at  each  end  beyond  their  theoretical 
length. 

Bolsters  and  Cross  Bearers. — The  body  bolsters  and  cross 
bearers  may  be  of  either  cast  steel  or  built-up  construction,  with 
ample  connections  at  the  center  and  side  sills  to  transmit  the 
calculated  vertical  shear. 

Floor  Beams. — Transverse  floor  beams  may  be  of  rolled  or 
pressed  shapes,  with  suitable  connections  at  center  and  side  sills. 

Floor  Supports. — Longitudinal  floor  supports  shall  be  sup- 
ported at  each  transverse  floor  member. 

End  Sills. — The  end  sills  may  be  either  of  rolled  or  pressed 
shapes,  built-up  construction  or  cast  steel,  with  ample  connec- 
tions at  center  and  side  sills.  They  must  be  designed  for  the 
maximum  vertical  loads  to  which  they  may  be  subject  and  also 
for  the  assumed  horizontal  loads  transferred  from  the  vertical 
end  members  as  specified  in  the  third  paragraph  under  "end  con- 
struction.'' 

SIDE   FR-\ME. 

General. — In  calculating  the  stresses  in  the  side  frame  its  ef- 
fective depth  when  designed  as  a  truss  or  girder  may  be  taken 
either  as  the  distance  between  centers  of  gravity  of  the  side 
plate  and  side  sill  or  as  the  distance  between  centers  of  gravity 
of  belt  rail  and  side  sill.  At  the  side  door  openings  the  bending 
moment  caused  by  the  vertical  shear  at  the  door  post  shall  be 
considered  as  being  resisted  by  the  section  above  and  below  the 
door  openings,  and  the  sum  of  the  direct  stresses  and  those  due 
to  bending  at  such  section  shall  not  exceed  the  stresses  specified. 
A  sufficient  proportion  of  any  reinforcing  members  added  to 
these  sections  shall  be  extended  far  enough  bej-ond  the  door 
posts  at  each  side  so  that  their  reaction  can  be  taken  care  of 
by  the  side  frame  without  exceeding  the  limit  specified  for 
stresses. 

Posts. — The  sum  of  the  section  moduli  taken  at  any  hori- 
zontal section  between  the  floor  and  the  top  line  of  window?, 
of  all  posts  and  braces  on  each  side  of  car,  located  between 
end  posts,  shall  be  not  less  than  .30  multiplied  by  the  distance 
in  feet  between  the  centers  of  end  panels,  a  panel  length  being 
considered  as  tlie  distance  between  lines  of  rivets  in  adjacent 
vertical   posts. 

Sheathing. — Outside  sheathing  plates  shall  be  not  less  than 
%   in.  in  thickness. 

ROOF. 

General. — The  roof  may  be  of  either  the  clear-story  or  turtle- 
back  type,  depending  on  the  standard  contour  of  the  railway  for 
whose  service  the  cars  are  built.  In  the  clear-story  type  the 
deck  plates  shall  be  in  the  form  of  a  continuous  plate  girder, 
extending  from  upper-deck  eaves  to  deck  sill,  and  either  built 
up  of  pressed  or  rolled  shapes  or  pressed  in  one  piece  from 
steel  plates.  The  carlines  may  be  of  either  rolled  or  pressed  steel 
shapes,  extending  in  one  length  across  the  car  from  side  plate 
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to  sido   plate,   or  may  extoiul   only   across   the   upncr   deck.     In  Doors  and   Windows. — Postal  cars  to  be   equipped   with   such 

the  latter  case  the  lower  deck  carliiies  may  In-  formed  by  canti-  side  doors,  end  doors  and  side  windows  as  are  shown  on  the 

lever  extensions  of  the   side  posts  or  by   independent   members  standard  plans  of  the  R.  M.  S.  department.     Doors  and  windows 

of  pressed  or  rolled   shapes.     In  the   tnrtle-bacU   type,  the  car-  may  be  made  of  wool  or  metal  and  when  glazed  the  glass  shall 

lines  may  be  of  either  pressed  or  rolled  shapes,  extending  in  one  be   double   strength.     Trimmings   and    locks    to   be   the    railway 

length  across  the  car  between  side  plate  and  side  plate,  or  may  company's   standards.     Doors  and  windows,   including   swinging 

consist  of  cantilever  extensions  of  the  posts.  deck  sash,  to  have  snitable  weather  stripping. 

Cailines. — The  projected  area  of  the  portion  of  roof  in  square  Lighting. — Lighting  of  postal  cars  primarily   to  be  with   elec- 

feet    suppcirlcd   by   carlines,   divided   by   the   sum   of   the   section  tricify  or   gas   with   candles   provided   for   auxiliary   light.      Dis- 

modidi  of  the  carlines  must  not  be  more  than   loo  Iribution  of  liglit  shall  be  in   accordance  with  the  requirements 

Roof  Sheets. — Roof  sheets,  if  of  steel  or  iron,  ■^hall  be  of  a  of  the  working  space  and  doorways.     Electric  light  installations 

minimum  thickness  of  0.05  in.,  and  citlier  riveted  or  welded  at  on  postal  cards  shal  include  distribution,  preferably  by  condulet 

their  edges.  system   with   separate   circuits,   cut-outs,   and   switchboard   regu- 

END   CONSTRUCTION.  lalion ;    lamps   to   have    shades   of   railway   company's   standard. 

Vertical  End  Members.— Tht  sum   of  the   section   moduli   of  xhc  generator,  distribution,  battery  boxes  and  their  equipment, 

all  vertical  end  members  shall  be  not  less  tlian  .^5,  and  the  sec-  ti-aju  connectors,  charging  plugs,  other  accessories,  and  all  wir- 

tion   moduli   of  the  main   members,  either   forming  or  adjacent  i,.,g  ^q  ^g  ^g  pg^  the  railway  company's  standard  practice.     Gas 

to   the   door  posts,   shall   be  not   less  than   75  per   cent,   of   this  lighting  installations  on  postal  cars  to  be  in  accordance  with  the 

amount,  railway  company's  standard  practice. 

The   horizontal   reactions   of   all   vertical   end   members   at   top  //^a/JH^r.— Healing  of  postal  cars  primarily  to  be  with   steam, 

and  bottom  shall  be  calculated  from  an  assumed  external  hori-  applied   either  as  a  vapor  system,  with  separate  regulation   for 

zontal   force  applied   18  in.  above  the   floor  line,  to  all  vertical  ea^h  (.gji^  ^ot  water  steam  heated,  or  direct  pressure  steam,  with 

members   in  the  proportions  given   above,   such    force   being   of  preference  in  the  order  named.     Pipes  are  to  have  suitable  pro- 

suflicient  amount  to  cause  bending  of  all  vertical  members  act-  tection  guards  of  wire  or  perforated  steel.     For  postal  cars  run- 

ing  together,  and  top  and  bottom  connections  of  vertical   mem-  „ing   juto   territory    requiring    them,    an    auxiliary   coal    l)urning 

bers  shall  be  designed  for  these  reactions.  stove  shall  be  furnished,  complete  with  coal  box  and  firing  tools. 

Except  where  vertical  end  members  shall  bear  directly  against  smoke  jack  and  protection  guards.     The  stove  and  coal  box  to 

or  be   attached   directly  to   longitudinal   members   at   either   top  \^^  securely  fastened.     The  stove  may  be  used  to  heat  direct  or 

or  bottom,   the  assumed  reactions  shall  be  considered   as   loads  (o  heat  the  coils  of  an  auxiliary  hot  water  system.     The  train 

applied  to  whatever  construction  is  used  at  end  sill  or  end  plate,  pjpg  steam  line  to  be  applied  and  equipped  with  end  valves,  steam 

and  both  these   last   named  members  shall   have  section  moduli,  ^ose  and  couplings,  as  per  M.  C.  B.  requirements  and  the  rail- 

respectively,   sutificient   to   prevent    tlieir    failure   horizontally   be-  ^^^y  company's  standards, 

fore  that  of  the  vertical  end  members.  re>i(i/a/to«..— Ventilation  of  postal  cars   of  clear-story  design 

End  Piatt'.— The  end  plate  may  be  a  rolled  or  pressed  section,  (,-,  i^g  accomplished  by  means  of  swinging  deck   sash  protected 

or  of  built-up  construction,  and  shall  extend  across  the  end  of  ^y  screens.   Trimmings  of  swinging  deck  sash  to  be  railway  com- 

the  car  from  side  plate  to  side  plate,  with  ample  connections  at  pany's  standards.     Postal  cars  not  having  clear-story  roofs  are  to 

the  ends,  or  shall  be  of  other  satisfactory  construction  to  with-  y^^^,^  ^  sufficient  equipment  of  self-acting  ventilators  in  the  roof, 

stand  the  assumed  loads  given  above.  Vestibules. — Postal  cars  are  to  be  equipped  with  railway  com- 

Strcsscs.— All   parts   of   the   car    framing   shall   be   so    propor-  pany's  standard  short  vestibule, 

tioned  that  the  sum  of  the  maximum  unit  stresses  to  which  any  Couplers   and  Draft   Gears.— The   details   of   the   coupler   and 

member   is   subject   shall   not   exceed  the   following  amounts   in  j^aft  gear  to  be  in  accordance  with  M.  C.  B.  and  U.  S.  safety 

pounds  per  square  inch,  except  as  modified  in  the  first  paragraph  appliance  requirements,  and  the  practice  of  the  railway  for  which 

under  "details,"  the  second  and  third  paragraphs  under  "end  con-  jj^g  pgrs  are  built. 

struction."    These  stresses,  unless  otherwise  stated  below,  are  for  BuMng  Mechanism.— The  details  of  the  buffing  mechanism  to 

steel    having    an    ultimate    tensile    strength    of    from    55,000    to  ^g   j,j   accordance    with    the    practice    of   the    railway    for    whicli 

65,000  lbs.  per  square  inch.    Where  other  materials  are  used,  they  j^e  cars  are  built. 

shall  bear  the  same  proportion  to  the  ultimate   strength   of  the  Brake  and  Signal  Equipinenf.— Postal  cars  to  be  equipped  with 

material  used,  automatic  air  brakes  and  signal  equipment  of  the  latest  design 

The  stress  in  built-up  bolsters  shall  not  exceed   12,500  lbs,  per  railway   company's   standard.     Hand  brakes   in   accordance   with 

square  inch,                                                                     ,  TJ.   S,   safety  appliance   standards.     Brakes  to   be   applied  to   all 

The   stress    in   cast   steel    for   bolsters   and   otlicr   details    shall  wheels,   and   to   be   preferably   arranged   inside   on    four-wheeled 

not  exceed  8,000  lbs.  per  square  inch.  trucks.     The  braking  power  should  not  be  less  than  80  per  cent. 

The  stress  in  sills  and  framing  shall  not  exceed  lO.ooo  lbs.  per  q{  [p,g  ]{„],{  weight  of  the  car,  based  on  60  lbs.  air  pressure  in 

square  inch.  the  air  brake  cylinder.     Suitable  cord  or  attachments   shall  be 

For   members   in  compression   the   above   stresses   shall  be   re-  furnished  for  convenient  operation  of  the  conductor's  valve  and 

duced   in   accordance  with  usual   engineering  practice,  train  signal  system. 

Shear,  other  than  bum'^nr."  .'.''"."  .'^'''So.OOO  lbs,  per  sq,  in,  Steps.  Handholds.  .'Signal  Brackets.-The  details  of  the  steps, 

Bearing,  other  than  buffing 20,000        ]|           ''^  handholds   and   signal  brackets  to  be  in   accordance   with   U.   S. 

lelring^^lffing'::::::::::;:::::::::;:::     24:000        "           -  safety   appliances   and   M.    C.    B.   requirements   and   the    practice 

f/oor —Sub-floor  of  postal  cars   to  be  of   iron  or   steel  plate,  of  the  railway   for  which  the   cars  are  built, 

upper   or  wearing  floor  of  composition   or   of  matched   wooden  Stanchions    and    Screens. — Permanent    stanchions   in    storage 

flooring,  maple  or  yellow  pine  preferred,  with  proper  insulation.  ends    and  at  ends  of  pouch  racks,  screen  frames,  and  screens  to 

Composition  flooring  may  be  secured  by  corrugated,  keystone  or  be  located  as  per  standard  R.  M,  S,  plans. 

equivalent  style  of  plate  or  by  wire  fastening  which  is  anchored  Safety  Bars.— Safety  bars  to  be  applied  in  an  equivalent  man- 
to  the  sub-floor.  ner  to  that  called  for  in  R.   M.  S.  specifications,  plan  No.   i. 

Interior  Finish.— Inside,  side  and  end  linings  and  head  lining  Interior  Equipment.— The  following  list  of  equipment  shall  be 

of  postal  cars  to  be  of  flat  or  corrugated  steel  plate,  composition  arranged   as  shown  on   standard  R,   M,   S,  drawings,  the  details 

board  or  wood,  preference  in  the  order  named,  properly  secured  as  per   railway  company's  standards :   letter   cases,  pouch   racks, 

to  the  car   framing,  paper   boxes,    distributing   table,   hinged   table,    shelf   and   letter 

/n.SM/a<!OM,— Suitable  fabric  or  material  shall  be  used  as  an  in-  drop,  general  order  case  and  tag  case,  drawers,   pouch  catcher, 

sulation  against  cold  or  heat  in  the  side  and  end  walls  and  roof  cinder   guards   and   brackets,   hopper,  wash   stand,   water   cooler, 

of  steel  postal  cars,  securely  fastened  as  the  nature  of  the  ma-  water   tank,    mirror,    wardrobe,    fire   buckets,   fire    extinguishers, 

terial  may  require  for  cfiiciercy  and  durability.  and  wrecking  tools. 
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TRUCK. 

General.— Trucki  may  have  either  the  built-up  metal  or  cast 
steel  frames,  and  may  be  either  of  ihe  four-wheel  or  si.x-wheel 
type,  within  the  limit  of  wheel  loads  given  below.  For  cars 
equipped  with  one  cast  iron  brake  shoe  per  wheel  the  effective 
maximum  emergency  brake  shoe  pressure  must  not  exceed  i8,0OO 
lbs.  per  shoe.  When  two  brake  shoes  per  wheel,  or  one  shoe 
per  wheel  having  a  higher  coefficient  of  friction  than  cast  iron 
are  used,  the  wheel  loads  may  be  increased  to  the  allowable 
carrying  capacity  of  the  M.  C.  B.  standard  rules. 

Wheel  Loads. — iMaximum  weight  of  loaded  cars  must  not  ex- 
ceed 15,000  lbs.  per  wheel  for  M.  C.  B.  standard  axle  having 
5  in.  X  g  m.  journals,  or  i8,ooo  lbs.  per  wheel  for  M.  C.  B. 
standard  axle  having  5I/2   in.  x    10  in.  journals. 

Details.— 'Wheels  shall  be  either  all-steel  or  steel-tired.  All 
other  truck  details,  including  body  and  truck  center  plates  and 
side  bearings,  shall  be  in  accordance  with  M.  C.  B.  requirements 
and  the  practice  of  the  railway  for  whose  service  the  cars  are 
built. 

Paiiiliiig. — The  painting  of  car  body  and  trucks  shall  be  in  ac- 
cordance with  the  railway  company's  specifications  for  steel 
cars. 

Lettering  and  Numbers.— The  lettering  and  numbers  of  postal 
cars  to  conform  to  R.  M,  S.  requirements  and  the  railway  com- 
pany's standards. 


a  unit   having   a   fused  service   switch,   a   train   of   accelerating 
switches,  and  complete  circuit-breaker   features. 

The   accelerating  unit  automatically  accelerates   or   decelerates 


AUTOMATIC  CONTROLLERS  FOR  MOTOR  DRIVEN 
MACHINERY 


The  Electric  Controller  &  Manufacturing  Company,  of  Clevc 
land,  O.,  has  recently  placed  on  the  market  a  line  of  automatic 
controllers  designed  for  the  specific  purpose  of  giving  the  utmost 
convenience  in  the  control  of  motor  driven  machinery.  It  has 
been  estimated  that  the  output  of  many  machines  can  be  in- 
creased 20  per  cent,  by  the  central  grouping  and  convenient  ar- 
rangement of  all  the  operating  levers.  Handiness  of  control  is 
recognized  as  being  very  important  in  securing  the  utmost  pro- 
duction from  a  machine,  and  the  automatic  controllers  described 
in  this  article  were  designed  to  provide  this  liandiness  of  con- 
trol for  starting,  stopping,  or  reversing  the  motor  and  machine. 

The  controller  consists  of  a  small  operator  switch  and  an  ac- 
celerating   unit.      The    controllers    are    built    in    three    types    to 


.AUTOMATIC    CONTROI.l.EE     ON     BORING     MILL. 

secure:  (ist)  non-reversing  and  dynamic  braking;  (2nd)  re- 
versing without  dynamic  braking;  (3rd)  reversing  and  dynamic 
braking.  In  each  type  a  variety  of  four  different  forms  of  ac- 
celerating units  are  offered.  These  accelerating  units  vary  in 
their  design   from  a  simple  train  of  accelerating  switches  up  to 


MOTOR    URIVE.X    SH.\PER    EyLlITEn    WITH     M'TOMATIi 


1\  :  M'l  LKK. 


the  motor  through  the  action  of  series  wound  accelerating 
switches  which  possess  the  remarkable  characteristic  of  acting, 
not  only  as  switches,  but  as  current  limit  relays  as  well.  When 
the  current  in  the  winding  of  one  of  these  switches  exceeds  a 
predetermined  value  the  switch  locks  open  and  cannot  close  un- 
til the  current  is  reduced  to  the  proper  value. 

When  the  operator's  switch  is  thrown  to  tlie  running  position, 
current  flows  through  the  motor,  all  of  the  starting  resistance, 
and  the  coil  of  the  first  series  wound  accelerating  switch.  As 
the  motor  accelerates  the  current  drops,  and  when  it  reaches  the 
correct  value  the  first  accelerating  switch  closes,  cutting  out  <i 
portion  of  the  starting  resistance.  The  succeeding  accelerating 
switches  operate  similarly,  ultimately  cutting  out  all  of  the 
starting  resistance  and  putting  the  motor  across  the  line.  By 
throwing  the  operator's  switch  to  its  original  position,  the  motor 
is  disconnected  from  the  line  and  consequently  stops.  Dift'erent 
positions  of  the  handle  of  the  different  types  of  operator's 
switch  provide  for  drifting,  reversing,  or  rapid  stopping  by  dy- 
namic braking.  Dynamic  braking  is  secured  by  a  change  of 
connections,  accomplished  by  the  operator's  switch,  which  first 
inserts  all  the  starting  resistance  in  series  with  the  armature. 
The  motor  is  then  quickly  and  evenly  brought  to  rest  by  auto- 
matic dynamic  braking,  the  accelerating  switches,  in  this  case, 
acting  as  decelerating  switches  by  cutting  out,  step  by  step,  the 
resistance  as  the  current,  generated  by  the  motor,  decreases 
due  to  the  slowing  down  of  the  motor. 

The  manufacturers  claim  the  following  important  advantages 
for  this  automatic  controller:  ist— It  limits  the  acceleration  and 
deceleration  current  at  all  times  to  a  safe  value.  2nd — It  ac- 
celerates and  decelerates  the  motor  in  the  minimum,  safe  amount 
of  time,  and  automatically  varies  the  time  of  acceleration  and 
deceleration,  depending  upon   tlie   load   which   the   motor  has  to 
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start  and  stop,  jtd — It  provides  the  best  conditions  for  good 
commutation.  4tli — By  limiting  the  current,  both  in  starting  and 
stopping,  it  limits  all  mechanical  strains  on  the  motor  and  driven 
machinery.  5tli — It  obviates  the  necessity  of  mechanical  clutches 
on  many  motor-driven  machine  tools.  6tli — It  adds  very  mate- 
rially to  the  safety  of  an  installation,  since  in  case  of  accident 
the  motor  may  he  quickly  stopped,  -th — It  inherently  provides 
no-voltage  protection,  for  if  the  voltage  fails  the  switches  drop 
open,  and  up<Mi  the  return  of  voltage  they  automatically  close 
in  their  regular  method  and  sequence,  again  accelerating  the 
motor  to   full   >;)eed. 


AN  UNIQUE  STEEL  STORAGE  BIN 


One  of  the  later  products  of  the  Horger  .Maiuitacturfng  Co., 
of  Canton,  ()..  is  a  very  interesting  steel  storage  bin  which  etn- 
bodies  the  decided  novelty  of  having  shelving  adjustable  to  the 
size  of  the  articles  to  be  stored.  This  is  done  by  rearranging 
the  partitions,  which  are  easily  inserted  and  bolted  in  place. 
Wherever  small  appliances  and  parts  are  carried  in  bulk,  such 
as  valves,  nuts,  bolts,  screws,  pipe  elbows,  unions,  etc.,  tliis  is  a 


great  improvement  over  the  design  of  the  uniform  wooden  bins 
such  as  are  ordinarily  encountered  in  railroad  storehouses,  and 
wrhich  unquestionably  waste  a  vast  amount  of  space,  as  all  bins 
are  of  the  same  size,  irrespective  of  the  variation  in  demand 
for  the  objects   which  they  contain. 


The  bins  herein  illustrated  are  made  in  the  form  of  a  gigan- 
tic cabinet.  Flat  pieces  of  steel  form  the  back  and  dividing 
partitions,   upright   and  horizontal,  and   stove   bolts   through   the 


angles  make  the  entire  bin  secure  and  permit  of  adjustment. 
The  shelves  are  held  at  the  front  by  shelf  supports,  when  it  is 
desired  to  use  the  shelf  as  a  bin  to  prevent  small  material  from 
falling  out,  but  when  to  be  used  simply  as  a  shelf  it  is  sup- 
ported by  a   hanger. 

The  general  design  may  be  likened  to  the  ordinary  egg  crate. 
It  is  made  up  of  a  continuous  center  partition  or  back,  the  full 
length  of  the  bin.     This  center  partition,   which  is  a  bick  for  a 


single  face  bin,  serves  as  a  center  of  dividing  back  partition  for 
a  double  face  bin.  The  uprights  at  right  angles  to  the  center 
partition  or  back  carry  a  part  of  the  shelf  load,  the  shelves  being 
attached  to  them  at  the  front  and  back  by  stove  bolts.  Besides 
the  back  and  uprights,  the  bottom  and  top  shelves  tie  the  con- 
struction firmly  together.  The  bin  section  can  be  erected  with 
ordinary  labor,  the  only  tool  necessary  being  something  to 
tighten  the  stove  bolts. 

These  bins  have  been  put  through  some  severe  and  conclusive 
tests,  which  are  clearly  shown  in  the  accompanying  illustrations, 
with  the  idea,  of  course,  to  prove  their  strength  and  utility.  One 
stringent  test  was  the  placing  of  heavy  loads  in  the  various  com- 
partments of  a  section;  slabs  of  spelter,  averaging  63  lbs.  each, 
being  used.  The  bins  were  loaded  from  819  to  1,827  lbs.,  and 
with  a  total  weight  of  spelter  in  the  section  of  15,220  lbs. — more 
than  yVz  tons — there  was  no  apparent  deflection  at  any  point. 

The  indestructible  and  fireproof  qualities  of  the  new  bins  has 
attracted  considerable  attention  from  purchasing  agents  and 
storekeepers,  and  they  are  being  rapidly  installed  in  practically 
every  field  of  manufacture  where  varied  stock  must  be  carried. 


A  Car  Shop  Necessity. — There  is  probably  no  machine  more 
essential  in  the  car-building  shop  than  the  mortising  machine. 
For  many  years  this  work  was  done  by  machines  of  the  pound- 
ing type  but  since  the  development  of  the  hollow-chisel  type  of 
machine  this  latter  form  has  been  specified  almost  exclusively 
by  the  modern  railway  shop.  The  hollow-chisel  machine  has 
the  great  advantage  of  the  elimination  of  all  pounding  and  jar- 
ring, thus  insuring  greater  accuracy,  clean  mortises  and  saving 
of   time   formerly   required    for   the   removal   of  chips. 


The  Educational  Bureau  of  the  Illinois  Central,  since  the 
announcement  of  its  establishment  on  July  ist,  has  received 
5,000  applications  for  membership  from  employees  of  the  road. 
More  than  2.300  employees  are  regular  students  of  one  or  more 
of  the  different  courses  offered. 
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VARIABLE  LEAD  ATTACHMENT  FOR  RADIAL 
VALVE  GEARS 


The  invention  herein  described  and  illustrated  relates  to  loco- 
motive valve  gearing  of  the  so-called  radial  type,  and  has  par- 
ticular   reference   to    an   improvernent   over   the    Walschaert,   in 


the  admission  port.  Explanatory  of  the  attachment  it  may  be 
said  that  the  valve  rod  (26)  is  secured  at  its  outer  extremity  to 
a  sliding  block  (27)  mounted  upon  a  guide  rod  (2S).  This 
latter  is  preferably  of  circular  form  and  adapted  for  passage 
through  a  corresponding  opening  formed  in  the  lower  end  of 
block    (27).     A   floating   lever    (29)    is   hinged   upon   the   sliding 


providing  an  attachment  whereby  the  lead  may  be  increased  or       block   (27)   by  a  pin  in  its  upper  end,  and  above  this  point  it  is 


FIG.     I. 


decreased,  as  desired,  instead  of  maintaining  a  constant  lead  as 
m  the  designs  now  employed. 

As  set  forth  by  the  inventor,  R.  M.  Wiggins,  of  Trenton,  Mo., 
a  further  object  is  to  provide  a  valve  gear  with  a  "lead  con- 
troller" operated  from  the  locomotive  cab  which  does  not  neces- 
sitate the  provision  of  additional  valves  and  consequent  extra 
valve  gear,  but  which  forms  a  simple  attachment  to  the  mechan- 
ism now  commonly  employed.  It  is  also  sought  to  obtain  a 
better  distribution  and  hence  less  consumption  of  steam  with  the 
resultant  fuel  and  water  economies.  Mr.  Wiggins  claims  that 
this  lead  controller  is  adapted  to  increase  the  lead,  to    accelerate 


formed  with  an  accurate  longitudinal  slotted  portion  (31)  to 
form  a  fixed  link.  A  connecting  block  (32)  is  mounted  to  slide 
upon  the  guide  rod  (28)  and  carries  the  inner  end  of  a  radius 
blade  (33)  extending  toward  the  fixed  link.  A  sliding  block  is 
mounted  in  the  link  slot  and  is  attached  to  the  outer  end  of  the 
radius  blade.  An  auxiliary  lifting  shaft  is  journaled  above  the 
connecting  block  (3,2)  and  this  bell  crank  form  is  connected  on 
the  upper  arm  by  a  rod  to  the  hand  lever  in  the  cab,  and  on  the 
lower  arm  by  means  of  the  hanger  (36)  to  about  the  center  of 
the  radius  blade   (33). 

Referring  to  Fig.   i,  it  will   be  noted  that  the  hanger   (36")    is 


36— 


FIG.    2. 


and  to  maintain  a  comparatively  high  rate  of  speed,  and  to  de- 
crease the  lead  to  effect  a  correspondingly  slow  movement  and 
more  powerful  stroke. 

The  action  of  the  device  may  be  readily  understood  from  the 
two  drawings.  Fig.  i  being  a  side  elevation,  showing  the  im- 
proved gear  adjusted  to  increase  the  lead,  and  Fig.  2  a  similar 
view  disclosing  the  valves  "line  and  line,"  or  completely  closing 


raised  to  draw  the  sliding  block  to  the  top  of  the  link  slot.  In 
this  position  the  piston  valve  is  moved  so  as  to  partially  close 
the  admission  port  and  advance  the  lead  of  the  valves.  In  Fig. 
2  the  hanger  is  moved  down  to  hold  the  block  in  the  lower  end 
of  the  link  so  as  to  position  the  valve  line  and  line,  completely 
closing  the  admission  port.  In  this  instance  the  lead  is  retarded 
and   the   exhaust   port    is   disclosed   as   being   slightly   open.      The 
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hanger  (,!(>)  iiKiy  be  ;ulji;sifil  iiitu  various  vertical  positions  by 
means  of  the  liand  lever  to  move  the  valves  witlnn  tlie  steam 
chest   to   nierease  or  decrease   ilie  lead. 


HIGH  PRODUCTION  COLD  METAL  SAW 


In  cuiunuiation  ol'  lli'-  effort  to  secmi'  the  \ery  hiyhcst  pos- 
sible development  m  nutal  s^avnii.;  niachiius.  the  Newton  Ma- 
chine Tool  Works,  of  I'liiliuUlpliia,  I'a.,  ha.,  recently  placed  on 
the  market  a  new  ilesign  which  embodies  all  the  best  features 
known  for  the  successful  operation  of  such  machines  at  the 
present  time.  The  maciiine  illustrated  is  particidarly  intended 
for    use    in    stee!    foundries    and    in    riCcordance    with    the    nianu- 


VE8Y    POWERFUL    FOUNDRY    SAW. 

facturcrs'  specifications  tor  sucli  is  lilted  with  special  provision 
to  increase  the  life,,  as  the  sand  and  grit  in  steel  foundries  is 
very  injurious  to  the  flat  and  circular  bearing  surfaces.  For  this 
reason  all  shears  are  very  broad;  the  bearings  are  bushed  where 
necessary  and  the  spline  shafts  are  fitted  with  collars  to  rotate 
with  the  shaft  in  the  bearings,  to  prevent  the  escape  of  oil. 

The  machine  is  of  the  spindle  driven  type,  the  spindle  re- 
volving in  bushed  capped  bearings,  and  is  supported  at  each 
end.  The  driving  spindle  gear  is  mounted  between  them.  The 
drive  to  the  spindle  is  by  means  of  broad  face  60  carbon  ham- 
mered steel  gears  and  the  teeth  of  the  driving  pinion  meshing 
with  the  spindle  gear  are  cut  from  the  solid  worm  wheel  shaft. 
The  driving  worm  wheel  is  one  solid  bronze  casting  and  the 
driving  worm  is  of  hardened  steel  with  teeth  of  steel  lead,  and 
both  the  worm  and  worm  wheel  are  encased  for  continual  lubri- 
cation. The  bearing  for  the  worm  wheel  is  cast  solid  with  the 
saddle,  and  to  prevent  the  escape  of  oil  tlirough  keyways  and 
also  to  prolong  the  life  of  the  bearing  special  extra  bushings 
are  mounted  on  the  spline  shafts  in  both  ends  of  this  bearing. 
The  saddle  is  of  very  iieavy  construction,  has  scinare  bearings 
011  the  base  with  interlocking  gibs  cast  solid  and  the  adjustments 
are  made  by  means  of  taper  shoes.  The  saddle  has  a  bearing 
its  full  length  on  the  shears,  and  the  feed  screw  has  a  bearing 
on  both  ends  to  permit  of  its  always  being  maintained  in  ten- 
sion. 

Gear  feed  is  provided,  having  si.x  changes,  with  quick  return, 
and  by  the  use  of  a  double  throw  switch  or  reversing  motor 
this    fast    power   traverse    is    available    in    1)iilli    directions.      The 


saddle    is   fitted   with   adjustable,   automatic   and   positive   safety 
release  to   the   feed  and   fast  traverse. 

The  work  table  is  36  in.  wide  by  48  in.  long,  entirely  sur- 
rounded by  an  oil  pan,  is  fitted  with  five  "T"  slots  and  there  is 
JO  in.  of  hand  cross  adjustment.  The  auxiliary  parallels  are 
each  16  in.  wide,  36  in.  long,  9  in.  high  and  fitted  with  five  "T" 
slots.  These  are  provided  to  permit  of  clamping  the  work 
closely  on  each  sidSiof  the  saw  blade  and  still  maintain  clear- 
ance for  the  latter.  This  feature  is  particularly  flesirable  for 
making  two  cuts  on  one  piece  in  the  same  setting. 

The  diameter  of  the  saw  blade,  which  is  the  Premier  inserted 
tooth  type,  is  32  in.  The  capacity  for  gates  or  risers  is  for  9}^ 
in.  diameters  in  one  cut,  .and  the  length  of  travel  of  feed  to  the 
saddle  is  14  in.  The  smaller  illustration  very  clearly  shows  the 
ilri\e;  the  teeth  of  the  spindle  cut  from  the  worm  wheel  shaft; 
the  method  of  supporting  the  pinion 
on  both  sides  of  the  teeth;  the  solid 
broD/.c  worm  wheel  having  teeth  of 
steel  lead;  the  hardened  steel  worm 
and  the  roller  thrust  bearings.  The 
ground  spindle  is  fitted  on  the  saw 
end  with  three  circular  keys  for  driv- 
ing the  blade,  and  three  bolt  holes 
for  holding  the  blade  in  place.  On 
tlie  opposite  end  arc  adjusting  nuts 
to  take  up  the  wear.  The  simplicity 
of  this  drive  as  a'  whole  with  its  evi- 
dent great  strength  and  rigidity  forms 
probably  the  most  interesting  feature 
in  the  consideration  of  tlie  general 
ilesign. 

This  particular  machine  is  driven 
by  a  lo-horsepower  Fairbanks,  Morse 
Co.  type  B  motor  No.  S,  running  at 
;,2oo  r.  p.  m.  To  insure  the  highest 
elificiency  from  the  motor  connection 
an  e.xtra  long  belt  center  is  provided, 
.ind  the  top  of  the  bracket  is  ar- 
ranged to  permit  of  slight  adjust- 
ment of  the  motor  to  tighten  the 
belt. 

To  I  lie  features  of  this  general  de- 
sign,  in   addition   to   the   heavy   con- 
struction, the  builders  attribute  their 
success   in   making   a   iniinber  of  sawing  cuts  through  a   S'A   "i- 
diameter   3s    carbon    bar    in    1    min,    and   35    seconds.      This,   of 
course,   could   not  be  maint.-iiiud   in   actual  jiractice,  e.vcept   w^itli 


lil,l.\II-S    OF    DUIVE, 


the  knowledge  that  the  machine  would  be  worn  so  liadly  that  its 
cfticieiicv   would  be   verv  low   in   ;i   verv   short  time. 


It  is   Estiimated  that  the  Railroads  of  Argentine  will  im 
port  300,000  tons  of  rails  during  1911.     That  country  has  about 
19,000  miles   of   track   and   many   new   branches   are   being   con- 
structed each   year. 


490 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


I  llXE.MBER,    I'.lll, 


NEW   CABINET   TURRET   LATHE   WITH    FRICTION- 
GEARED  HEAD 


The  finely  designed  nirret  lathe  which  forms  the  subject  of 
the  accompanying  illustration  is  tlie  latest  production  of  the 
Springfidd  Machine  Tool  Co.,  of  Springfield,  O.,  and  may  be 
said  to  represent  another  advance  in  the  development  of  this 
popular  machine  tool  wliich  has  been  so  conspicuous  a   feature 


The  turret  is  further  designed  so  that  one  slight  backward 
movement  of  the  blade  loosens  it,  and  at  the  same  time  with- 
draws the  locking  pin ;  while  a  flight  forward  movehient  pro- 
duces the  fractional  revolution  of  the  turret  for  the  next  tool. 
and  ai  the  same  time  locking  and  tightening  it — the  entire  op- 
eration being  effected  in  an  instant  by  one  hand. 

The  slide  has  an  additional  cross  movement  operated  by  a 
supplementary  taper  slide,  the  taper  being  derived  from  a  bar 
between  the  \vays  of  the  bed,  and  set  by  a  graduated  index, 
which  allows  any  taper  to  lie  nhtainecl  up  tn  four  inches  to  the 


^^ 
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during  the  last  few  years  in  the  mechanical  world.  In  the  rush 
of  production  and  competition  many  important  improvements 
have  possibly  been  overlooked  by  those  either  directly  or  mdi- 
rectly  interested  in  the  general  subject  nf  machine  tool  design, 
and  it  is  therefore  timely  to  allude  to  the  distinctive  features 
of  merit  which  may  be  embodied  in  any  new  creation  on  the 
market.  . 

In  this  instance  the  builders  have  worked  successfully  toward 
the  end  desired — to  include  in  this  macliine  new  details  and  im- 
provements which  nuisl  result  in  further  cll!iciency,  not  only  in 
economy  of  operation,  Imt  in  increased  range  of  work.  Par- 
ticularly in  this  connection  it  will  be  noticed  that  the  clutch 
mechanism  of  the  turret  head  makes  it  capable  of  being  han- 
dled much  quicker  than  the  old  style — a  feature  which  will  be 
particularly  interesting  to  brass  workers  who  are  always  on  the 
lookout   for  machinery  to  cheapen  their  product. 

.Some  special  features  in  connection  with  the  turret  are  of  in- 
terest. It  is  provided  with  automatic  engine  feed,  with  three 
changes,  which  may  be  reversed  by  the  handle  at  the  left-hand 
side  of  the  apron,  and  directly  at  the  band  of  the  operator. 
There  is  also  a  longitudinal  movement  by  cither  lever  or  screw. 
The  top  slide  of  the  turret  rests  upon  a  slide  liaving  a  right 
angle  hand  movement  operated  by  a  screw-  to  the  front  of  the 
marhine,  which  allows  a  large  range  for  facing  off  work  held 
in  the  chuck.  When  using  this  hand  set-over,  the  holes  in  the 
turret  can  always  be  brought  central  with  the  spindle  by  a  posi- 
tive stop.  The  stop  can  be  quickly  removed  when  the  tools  are 
to  be  used  on  the  back  side  of  the  spindle  center. 


foot.  This  ob\iates  the  necessity  of  setting  over  the  headstock 
for  taper  boring  or  turning,  and  by  this  new  taper  attachment 
work  can  be  faced  off  square  when  taper  work  is  completed, 
without  any  change.  When  used  for  straight  work  the  taper 
slide  is  locked  to  the  .saddle  by  a  tapered  toolsteel  pin,  having 
a  square  head  for  its  ready  removal. 

The  automatic  feed  allows  pieces  of  any  length  to  be  oper- 
ated on  witliin  the  range  of  the  macliine.  When  this  feed  is  not 
used  the  saddle  may  be  locked  to  the  lied  by  the  gib  screw  at 
the  right-hand  side  of  the  apron. 

.\nother  new  feature  of  the  machine  permits  left-hand  threads 
to  be  cut  with  right-hand  leaders  thus  saving  the  cost  and  an- 
noyance of  a  separate  set  of  left-hand  hobs  and  leaders.  The 
different  pitches  of  threads  are  obtained  by  the  well-known 
follower  and  leader  device.  One  leader  and  follower  to  cut 
ii'j  threads  per  inch,  also  one  hob  to  cut  tlie  follower  are  fur- 
nished as  part  of  this  equipment.  The  machine  rests  upon  one 
cabinet  and  one  plain  leg,  to  the  former  of  which  can  be  fitted 
shelving  for  the  reception  of  tools,   chucks,  etc. 

The  general  dimensions  of  the  15  in.  liy  5  ft.  machine  are 
as   follows: 

Diameter     of    turret TVi   in. 

Lengtii    of    carriage 12    " 

.Movement    of    top    slide , 5J4 

Cross    movement    of    top    slide *. 6J4 

Diameter  of  turret   lioles Ji 

Number    of    tioles - 6 

Width   of  belt 2  in. 

Haclt   gear    ratio 10  to  1 

Hole    in    spindle 1  in. 

Shipping    wcipht     1,700  lbs. 


December,  1911. 
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NEW  MACHINE  TOOL  lOK  CUTTINt;  SOUARJi  HOLES 


Much  has  been  written  pertaining  to  the  problem  of  boring 
square  holes,  and  attempts  towards  the  construction  of  a  prac- 
tical tool  for  this  class  of  work  have  been  numerous*  Various 
designs  in  the  shape  of  attachments  for  ordi- 
nary lathes  or  milling  machines,  etc.,  have 
been  recently  offered  in  the  market,  but  they 
have  generally  failed  to  produce  satisfactory 
results,  ow'ing  to  the  difficulties  in  the  proper 
mounting  of  the  device  on  any  standard  ma- 
chine tool. 

Experiments  along  this  line  have  conclu- 
sively proved  tlial  such  attachments  cannot  bo 
fastened  rigidly  enough  to  withstand  the 
amount  of  side  thrust  caused  by  the  eccentric 
jarring  motion  of  the  cutter,  at  right  angles 
to  the  working  spindle.  It  was  further  dem- 
onstrated that  the  carriage  of  the  average 
lathe  did  not  offer  sufficient  stiffness  to  liold 
the  working  pieces  rigidly  in  position,  which 
latter  is  one  of  the  vital  points  in  obtaining 
perfect  square  holes. 

The  R.  K.  Le  Blond  Machine  Tool  Company, 
of  Cincinnati,  O.,  has  taken  an  interest  in  the 
solution    of    this    problem,    and    after   careful 
study    of    the    subject,    and    especially    of    its 
former   weaknesses,   has   reached   tlie   conclu- 
sion that  this  work  can  only  be  satisfactorily 
performed    with    a    special    machine    tool,    in 
which   arrangements    for  cutting   square   holes  are  embodied  in 
the    design,    thus    guaranteeing    absolute    rigidity    and    accuracy. 
Considering,   however,  that  a   machine  which  would  do  nothing 
else  but  cut  square  holes  would  be  too  great  an  investment  for 


uther  ilcviccs,  viz,,  the  rvMjlulinn  i)t  a  triangular-sh;(i)e(l  bit,  simi- 
lar to  an  end  mill,  in  a  stationary  master  guide,  which  in  ap- 
pearance is  much  like  a  regular  drill  chuck.  Entirely  different, 
however,  from  all  previous  devices  this  stationary  guiding  chuck 
is  fastened  directly  to  the  colunm  of  the  machine  by  means  of 


FIG.    I. 


many  customers  a  combination  machine  tool  has  been  designed 
which  is  not  only  adapted  for  milling  square  holes,  but  also  pos- 
sesses all  the  features  of  a  standard  milling  machine. 

The  principle   used  in  this  w^ork  is  the   same  as  employed  in 


*  A    German    machine    for    this    purpose    was    illustrated    in    this   Journal, 
January,  1909. 


a   flange   which   entirely   eliminates   llie    former   troubles   arising 
from    lost   motion. 

The  cutter  receives  its  motion  from  a  special  driving  inember 
which  is  fastened  to  the  nose  of  the  spindle.  This  driving  mem- 
ber not  only  causes  the  cutter  to  rotate,  but  at 
the  same  time  gives  it  freedom  to  travel  ec- 
centrically in  the  master  guide.  The  whole 
arrangement  for  cutting  square  holes,  simple 
in  itself,  is  easily  detached  and  the  machine 
is  ready  for  regular  milling  work  or  vice- 
versa. 

Referring  to  Fig.  I  in  the  accompanying 
drawings,  a  side  view  is  shown  of  the  com- 
plete machine.  (A)  is  the  column  with  the 
main  spindle  bearing,  (B)  detachable  chuck 
for  cutting  square  holes,  (C)  the  cutter,  (D) 
special  vise  for  holding  work,  and  (E)  a  spe- 
cial brace  connecting  knee  with  overhanging 
arm  and  base.  Fig.  2  shows  aw  axial  cross 
section  through  the  square  hole  cutting  ar- 
rangement, which  latter  consists  mainly  of 
two  separate  bodies,  viz.,  the  driving  member 
(K),  which  is  screwed  to  the  nose  of  the 
spindle,  and  the  stationary  guiding  chuck  (H), 
which  is  bolted  to  the  column  over  the  main 
bearing.  The  driving  member  contains  a 
floating  driving  dog  (L),  into  which  cutters 
(C)  engage  by  means  of  a  taper  thread.  Be- 
hind this  dog  is  a  floating  thrust  plate  which 
takes  up  the  end  thrust  of  the  drills.  The 
stationary  guiding  chuck  contains  the  master 
guide,  which  consists  of  two  jaws  (N)  and 
(Ni),  forming  an  adjustable  square  guiding 
hole,  in  which  the  drill  (C)  is  forced  to  de- 
^  scribe    its   particular   cam   motion.      (O)    is   a 

right  and  left-hand  screw  for  opening  and 
closing  these  in  accordance  with  the  size  of  drill  used.  The 
range  for  boring  square  holes  is  from  ;4  '"•  to  2  in. 

For  boring  round  holes  in  connection  with  the  arrangement 
for  cutting  square  holes  the  means  employed  are  represented  in 
the  device  above,  Fig.  2,  in  which  it  will  be  seen  that  a  round 
bushing    (T)    is   inserted   in   the    square   guiding  hole,   and   this 
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serves  as  a  bearing  for  the  shank  (R),  which  contains  a  regular 
Morse  taper  (Q).  This  shank  is  fastened  in  the  driving  mem- 
ber by  means  of  a  taper  thread  (R),  and  describes  a  regular 
revolution  inside  the  bushing  (T).  Any  size  twist  drill  can  be 
inserted  in  the  Morse  cone  and  the  whole  arrangement  is  easily 


taken  off. 

It  is  evident  that  the  installation  of  such  a  machine  tool,  which 
is  always  handy  as  a  regular  plain  miller,  will  open  new  fields 
of  manufacture  and  will  be  of  value  to  every  toolroom  for  spe- 
cial work  of  all  kinds. 


Recent  Papers  Presented  Before  The  Railroad  Clubs. 


Soma  Recint  Developments  in  Car  Heating  and  Ventilation 


CANADIAN  RAILWAY   CLUB. 


The  above  subject  is  a  most  important  one  and  it  covers  a 
•very  broad  field.  Therefore  the  excellent  paper  read  by  Lewis 
C.  Ord,  general  car  inspector,  Angus  shop  of  the  Canadian  Pa- 
j:ific  Ry.,  was  most  appreciatively  received  by  the  membership 
of  this  club  who  were  present  at  the  October  meeting.  The 
paper  was  most  interesting  and  reflected  a  deep  study  of  the 
.two  subjects.  From  an  instructive  standpoint  it  adds  greatly  to 
the  knowledge  of  these  matters  which  railway  men  are  now 
.studying  more  than  ever  before,  and  which  have  also  a  direct 
.appeal  to  the  traveling  public.  The  only  competition  the  rail- 
roads recognize  in  passenger  traflic  to-day  is  their  service,  and 
the  public  have  been  awakened  to  the  importance  of  good  heat- 
ing and  good  ventilation  in  relation  to  its  comfort.  The  railroad 
•which  actually  gives  good  ventilation  and  heating,  and  inciden- 
tally lets  the  public  know  about  its  efforts,  will  get  the  traffic, 
and  thereby  add  to  its  revenue.  The  only  way  to  obtain  a  thor- 
■ough  and  satisfactory  system  in  dealing  with  the  dual  question 
is  to  follow  along  the  lines  indicated  by  Mr.  Ord  in  his  valuable 
paper,  and  by  others  who  are  thoroughly,  scientifically  and  prac- 
tically investigating  the  subject  in  every  detail,  decide  on  what 
is  required  and  then  install  the  system  which  best  appears  to 
realize  the  ideal.  The  traveling  public,  as  above  stated,  should 
■know  what  is  being  done  to  secure  their  comfort  and  one-half 
■of  the  present  heard  complaints  will  vanish.  It  was  said  during 
this  meeting  that  the  present  appliances  do  not  adequately  take 
care  of  the  situation,  and  it  is  encouraging  to  know  that  the  sub- 
ject is  being  given  the  amount  of  care  and  thought  which  Mr. 
Ord's  paper  indicates. 


Tool  Steel 


NEW  YORK  RAILROAD  CLUB. 


The  necessity  of  accurate  control  of  the  temperature  at  v.hich 
•steels  of  different  carbon  content  are  forged  and  annealed  was 
a  very  interesting  feature  of  a  valuable  paper  read  before  this 
<:lub  on  November  17  by  W.  B.  Sullivan,  of  the  Carpenter  Steel 
Company,  Philadelphia,  Pa.  It  was  pointed  out  that  by  a  judi- 
■cious  application  of  heat  it  is  possible  to  obtain  almost  any  de- 
sired combination  of  ferrite.  pearlite  and  martenfite.  and  em- 
phasis was  laid  on  the  fact  that  tools  when  properly  handled 
should  be  heated  first  to  the  proper  temperature  or  critical  point 
before  being  quenched.  Even  at  the  proper  temperature  tools 
should  not  be  allowed  to  soak  too  long,  it  was  further  explained, 
as  this  procedure  tends  to  produce  decarbonization  on  the  sur- 
face. 

The  author  pointed  out  that  the  hardness  of  a  piece  of  steel, 
properly  treated,  is  governed  by  the  size  and  character  of  the 
steel  and  by  the  temperature  and  character  of  the  bath.  The 
conclusion  reached,  based  on  general  principles,  was  that  for 
small  sections  lower  temperature?  should  be  used  than  for  large 
pieces.  The  degree  of  hardness  is  found  to  be  dependent  upon 
the  rapidity  with  which  the  heat  is  extracted  from  the  steel,  and 
it  is  found  that  a  bath  of  high  temperature  will  produce  less 
hardness.     Tests  made  by  the  Carpenter  Steel  Company  shewed 


that,  compared  with  water  on  a  basis  of  unity,  Xo.  i  mineral  oil 
had  a  tempering  quality  of  0.241  ;  cottonseed  oil,  0.161,  and  fish 
oil,  0.149. 

In  his  paper  the  author  included  an  outline  of  the  proper 
grades  and  tempers  of  carbon  tool  steel  for  various  uses.  Tem- 
per Xo.  I  contains  0.70  to  0.80  per  cent,  carbon ;  Xo.  2,  0.80  to 
0.90  per  cent,  carbon ;  Xo.  3.  0.90  to  i  per  cent,  carbon ;  Xo.  4, 
I  to  1. 15  per  cent,  carbon;  Xo.  5,  1.15  to  1.25  per  cent,  carbon. 
Grade  A  is  the  highest  grade  steel  selling  for  about  16  cents  per 
pound.  Grade  B  sells  for  13  cents  per  pound  and  Grade  C  for 
10  cents  per  pound.  Grade  D  is  ordinary  tool  steel  selling  for 
about  7  cents  per  pound.  The  following  outline  shows  the 
proper  selection  of  temper  and  grade  and  the  proper  heat  treat- 
ment : 
Temper  No.   1.  Grade. 

Crowbars     D 

Pinchbars    D        Should    not    be    heated    over    1,800 

Pick    Points D        deg.  Fahr.  for  forging.     Hardens  at 

Wrenches   D         1,485  deg.   Fahr.     Temper  drawn  to 

Sledges     C        suit  character  of  work. 

Hammers     C        Should  be  annealed  at  1,300-1,350. 

Rivet    Sets B 

Temper  No.  2.  Should    not    be    heated    over    1.800 

Smith  Tools C  deg.  Fahr.  for  forging.     Hardens  at 

Track  Tools C  1.480  deg.   Fahr.     Tempci    drawn  to 

Boilermakers'  Tools C  suit  character  of  work. 

Should  be  annealed  at  1,300-1.350. 

Temper  No.  3. 

Cold  Chisels C  Should    not    be    heated    over    1.750 

Hot    Chisels C  deg.  Fahr.  for  forging.     Hardens  at 

Rock    Drills C  1.465  deg.   Fahr.     Temper  drawn  to 

Shear   Blades B  suit  character  of  work. 

Punching    Toools B  Should  be  annealed  at  1.300-1,350. 

Temper  No.   4. 

Machine    Drills B 

Counter     Bores B  Should    not    be    heated    over    1.700 

Milling   Cutters B  deg.   Fahr.   for  forging.     Harden?  at 

General    Machine    Shop    Tools....  B  1.460  deg.    Fahr.     Temper  drawn  to 

Carbon    Lathe   Tools A  suit  character  of  work. 

Taps     A  Should  be  annealed  at  1.300-1.350. 

Dies     A 

Reamers    A 

Should    not    be    heated    over    1,700 

Temper  No.  5.  deg.   Fahr.   for  forging.     Hardens  at 

Brass   Tools A  1,455  deg.   Fahr.     Temper  drawn  to 

Finishing  Tools A  suit  character  of  work. 

Small  Machine   Shop  Tools A  Should  be  annealed  at  1.300-1.350. 


Scientific  Management 


NEW  ENGLAND  RAILROAD   CLUB. 


This  club  is  to  be  congratulated  on  having  secured  a  paper  on 
the  above  subject  by  Frederick  W.  Taylor  for  presentation  at 
its  October  meeting.  The  question  has,  of  course,  a  direct  bear- 
ing on  railroad  work  because  in  many  of  its  phases  railroading 
suffers  from  very  violent  fluctuations  in  the  demand  for  certain 
kinds  of  work.  Mr.  Taylor's  paper  may  be  regarded  as  an 
authoritative  exposition  of  true  scientific  management.  It  was 
of  particular  value  on  this  occasion  as  an  important  phase  of 
the  problem  of  the  railroad  rnanager  was  indicated  by  the  ex- 
treme viewpoints  of  two  speakers,  that  is,  the  idealistic  view- 
point of  the  originator  of  scientific  management  and  the  frank- 
ly obstructive  attitude  of  Mr.  T.  A.  Connor,  who  represents  the 
machinists'  labor  unions.  Professor  W.  J.  Cunningham  believed 
that  somewhere  between  these  two  extreme  views  must  be  found 
a  neutral  ground.  He  mentioned,  following  his  experience  in 
studying  at  first  hand  conditions  on  the  Santa  Fe  where  scien- 
tific  management   is   employed,   that   the   latter  as   elucidated   by 
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Mr.  Taylor  is  not  in  effect  on  that  system,  but  rather  a  com- 
promise between  it  and  that  of  other  efficiency  experts.  It 
was  pronounced  as  in  possession  of  virtues  as  well  as  defects, 
but  the  speaker's  observations  led  him  to  believe  that  shop  men, 
foremen  and  superintendents  were  all  enthusiastic  over  the  re- 
sults, although  the  same  enthusiasm  was  not  apparent  in  other 
branches  of  the  service.  The  paper  was  very  favorably  received 
-by  the  members  in  general,  and  its  careful  perusal  is  recom- 
jnended  to  those  interested. 


Engine  Failures 


NORTHERN  R.MLWAV  Cr.UB. 


This  paper  was  presented  before  the  above  club  af  the  October 
.meeting.  In  view  of  the  fact  that  it  was  prepared  by  a  travel- 
ing engineer,  \els  Osgard,  of  the  Great  Xorthern  Ry.  at  Supe- 
rior, Wis.,  it  attracted  a  considerable  attendance  and  was  ac- 
corded the  thorough  discussion  which  the  subject,  although 
:Somewhat  hackneyed,  generally  inspires.  During  his  remarks 
Mr.  Osgard  opined  that  much  carelessness  is  present  in  look- 
ing over  the  reports  that  are  made  of  work  to  be  done  in  the 
roundhouse,  and  expressed  himself  as  satisfied  that  in  many 
■cases  half  the  reported  work  is  overlooked,  due  to  not  having 
force  enough  to  take  care.  Mr.  Seddon,  speaking  from  the 
roundhouse  viewpoint,  stated  in  four  or  five  years  as  foreman 
■of  that  department  he  had  not  let  an  engine  out  until  positive 
the  same  was  O.  K.,  and  so  it  goes.  There  is  no  doubt  but  that 
the  general  subject  of  engine  failures  will  always  remain  of 
very  great  importance,  and  papers  thereon  when  discussed  with 
the  interest  displayed  at  this  meeting  are  valuable  in  conveying 
the  experiences  of  others  in  combating  the  varying  features  of 
the  problem.  The  subject  is  commented  at  some  length  else- 
•where  in  this  issue. 


The  Diitribation  of  Instractions  and  Information  in 
Large  Indnstries 


CEXTR.^L    R.\IL\VAY    CLUB. 


The  November  meeting  of  this  club  was  signalized  by  the 
reading  of  a  most  interesting  paper  on  the  above  subject  by  F. 
M.  Whyte.  In  it  the  author  pointed  out  that  as  organizations 
increase  in  size  the  difficulty  becomes  more  apparent  to  har- 
tnonize  by  instructions  and  information,  the  various  elements 
■of  the  organizations  to  one  main  idea,  or  to  the  ideas  of  one 
■man,  or  a  group  of  men.  In  the  consideration  of  methods  which 
might  be  employed  to  bring  this  about  the  paper  mentioned  the 
■distribution  of  detail  information  througli  standards,  through 
circulars,  and  particularly  through  traveling  representatives. 


PERSONALS 


W.  H.  D0N1.EY  succeeds  F.  G.  Cohvell  as  master  mechanic  of  the  Illinois 
Central  R.  R.  at  E.  St.  Louis,  111. 


R.    D.    Malloy   succeeds   Edward   Wees   as   general    foreman   of   the    Pere 
Marquette  Ry.   at  Frankfort,   Mich. 


H.  F.  Campbell  has  been  made  general  foreman  at  Chattanooga,  .\labama 
Creat  Southern  Ry.,  succeeding  H.  B.  Hayes,  promoted. 


%\.  P.  HoBSON  has  been  appointed  superintendeiit  of  motive  power  on  the 
Chesapeake  &  Ohio  Ry.,  succeeding  W.  "T.   Smith,   retired. 


H.    A.    Uhler   has  been   appointed   road   foreman   of  engines   on   the    Na- 
tional Railways  of  Mexico,  with  office  at  Monterey,  Mexico. 


T.  F.  Dreyfus  has  been  appointed  master  mechanic  of  the  Baltimore  & 
Ohio  R.  R,,  with  office  at  Benwood,  W.  -Va.,  succeeding  D.  H.  Speakman. 

A.  S.  Hqwe  has  been  appointed  superintendent  of  motive  power  of  the 
Nevada.  California,  Oregon  Ry.,  to  succeed  W.  D.  Gardner.  Mr.  Howe's 
office  will  be  at  Reno,  Nev. 


John  Burns  has  been  appointed  master  mechanic  of  the  Eastern  division 
of  the  Canadian  Pacific  Ry.,  vice  J.  B.  Elliott,  retired.  The  office  is  at 
Montreal,  Que. 


Charles  J.  Scuddek,  master  mechanic  of  the  Pere  Marquette  R.  R.,  at 
Saginaw,  Mich.,  has  resigned  to  lake  a  position  as  district  boiler  inspector 
with  the  Int'jr.slatc  Commerce  Commission. 


W.  L.  Kellogg,  superintendent  of  motive  power  of  the  Cincinnati,  Ham- 
ilton &  Dayton, Ry.,  h^^becn  appointed  in  a  simitar  capacity  on  the  Pere 
Marquette  Ry.,  with  office  at  Detroit,  Mich. 


H.  H.  Hale  has  been  appointed  superintendent  of  motive  power  of  the 
Cincinnati,  Hamilton  &  Dayton  Ry.  at  Cincinnati,  O.,  succeeding  W.  L. 
Kellogg. 


H.  B.  Haves  has  been  made  master  mechanic  of  the  Alabama  Great 
Southern  Ry.  at  Birmingham,  -Ma.,  vice  Joseph  Quigley,  appointed  master 
mechanic  of  the  Queen  &  Crescent  Ry.  at  Ferguson,  Ky.,  vice  F.  O. 
Sechrist,  resigned. 


Bruce  W.  Benedict,  for  several  years  in  the  motive  power  department 
of  the  Atchison,  Topeka  S:  Santa  Fe  Railway,  has  been  appointed  Director 
of  the  Shop  Laboratories  in  the  Department  of  Alechanical  Engineering 
at   the   University   of  Illinois. 


W.  C.  Stears,  master  mechanic  of  the  Lima  district  of  the  Cincinnati, 
Hamilton  &  Dayton  Ry.,  with  office  at  Lima,  Ohio,  has  been  appointed 
master  mechanic  of  the  Indianapolis  and  Springfield  divisions  of  the  same 
road,  with  office  at  Moorefield,  Ind.,  succeeding  F.  C.  Pickard,  who  resigned 
to  take  a  position  with  the  Pere  Marquette  R.  R. 


CATALOGS 


BU)W-OFr  Valves. — A  booklet  illustrating  and  describing  the  Nelson 
blow-off  valve  is  being  distributed  by  the  Nelson  Valve  Co.,  Philadelphia, 
Pa.  The  booklet  is  thoroughly  explanatory  of  the  well-known  appliances 
and  contains  several  important  items  of  information  for  those  in  charge  of 
their  operation  and  maintenance. 


Electrical  Equipment. — The  General  Electric  Company,  of  Schenectady, 
N.  v.,  in  Bulletins  Nos.  4SS3,  4886,  4891  and  4892,  respectively,  describe 
the  Curtis  Steam  Turbine  Generator,  electricity  in  coal  mines,  electric  rail- 
way equipment,  and  the  battery  truck  crane.  These  bulletins  are  presented 
in  the  usual  attractive  form  which  characterizes  all  of  the  literature  issued 
by  this  company,  and  each  constitutes  practically  the  last  word  on  the 
subject  to  which  it  refers. 


Locomotive  Superhe.\ters. — "The  Application  of  Superheated  Steam  to  the 
Locomotive"  is  the  title  of  a  most  instructive  pamphlet  published  by  the 
Locomotive  Superheater  Company  of  30  Church  St.,  New  York,  N.  V.  The 
historical  aspect  of  the  device  is  considered  and  the  text  elaborates  on  the 
general  construction  of  the  Schmidt  superheater,  which  is  now  applied  to 
about  9,000  locomotives,  operating  on  more  than  200  railroads.  The  book  also 
includes  tabulated  records  of  some  very  interesting  tests  which  afford  data  of 
much  value. 


Asbestos  Shingles. — .•\  general  description  of  J-M  transite  asbestos  shin- 
gles is  presented  in  a  booklet  issued  by  the  ri.  \V.  Johns-Mansville  Co.,  and 
their  striking  advantages  over  other  types  of  roofing  material  for  buildings 
are  pointed  out.  In  view  of  the  fact  that  five  underwriters  and  municipal 
authorities  are  establishing  stringent  requirements  in  building  construction 
at  this  time  the  indestructibilitj-  and  fire  proofing  qualities  of  these  asbestos 
shingles  become  of  particular  interest.  The  catalog  is  profusely  illustrated 
with  photographs  of  buildings  installed  with  the  material,  and  contains  con- 
siderable descriptive  matter  concerning  its  application. 


Steel  Shapes. — The  new  "Shape  Book"  just  issued  by  the  Carnegie  Steel 
Companj',  with  a  few  unimportant  exceptions,  contains  profiles  of  all  the 
sections  rolled  on  the  structural,  plate,  bar  and  rail  mills  of  that  company, 
together  with  tables  and  other 'data  in  regard  to  these  products.  It  super- 
sedes and  cancels  the  book  of  shapes  issued  in  1903,  together  with  all 
supplements  thereto.  The  present  issue  is  a  substantial  book  of  256  pages, 
5  by  7}2  in.,  and  is  in  the  usual  handsomely  bound  form  of  those  which 
have  preceded  it.  The  data  tables  in  connection  with  the  illustrations  have 
been  compiled  with  great  care  and  afford  a  fund  of  inexhaustible  informa- 
tion for  those  interested  in  the  general  subject  of  steel  shapes. 


Steam  Acetvle.ve  Gexer.\tors. — ^The  Alexander  Milburn  Company,  of 
Baltimore,  Md.,  manufacturers  of  the  .Mexander  steam  acetylene  generator, 
has  issued  a  very  attractive  catalog  illustrating  and  describing  the  device. 
Th;  problem  of  lighting  headlights  is  now  seriously  engaging  the  attention 
of  railroads  and  the  device  is  of  special  interest  at  this  time.  It  is  the 
newest  in  generating  acetylene  gas  for  this  purpose,  using  steam  from  the 
locomotive  for  the  purpose.  Any  pressure  of  steam  from  as  low  as  half  a 
pound  to  as  high  as  200  pounds  will  work  satisfactorily,  hence  exhaust  steam 
can  be  employed,  the  quantity  in  any  case  being  practically  negligible.  The 
catalog  will  lepay  a  perusal  by  all  interested  in  the  subject  of  acetylene 
lighting  for  hfadlights,  railroad  coaehe';,  steam  yachts,  or  other  requirements. 
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Heating,  I'orging  and  Welding  Furnaces. — These  appliances  are  treated 
at  considerable  length  in  a  handsomely  illustrated  catalog  of  32  pages  just 
issued  by  Tate,  Jones  &  Co.,  engineers  and  manufacturers,  of  Pittsburgh, 
Pa.  The  furnaces  manufactured  by  this  firm  for  the  above  purposes  use 
either  oil  or  gas  fuel  and  may  be  run  at  their  full  capacity.  As  illustrated 
and  described  in  the  pages  of  the  catalog,  the  assurance  is  conveyed  that 
these  furnacs  will  do  the  work  more  thoroughly,  more  expeditiously  and 
more  economically  than  the  usual  makeshifts,  because  they  are  not  merely 
haphazard  assemblies  of  cast  iron  and  brick,  but,  on  the  contrary,  are 
successful  designs,  founded  on  mechanical  and  metallurgical  theory  sup- 
ported by  many  years  of  practical  experience  in  oil  and  gas  furnace  building. 


Locomotive  Coaling  Stations. — ^The  Roberts  and  Schaeffer  Co.,  engineers 
and  contractors,  of  Chicago,  111.,  in  a  very  artistic,  recently  issued  catalog, 
portray  most  effectively  the  merits  of  the  Holmen  locomotive  coaling  sta- 
tion. The  plan  employed  in  the  presentation  of  this  matter  was  to  graphic- 
ally impress  through  photographs  of  various  installations  the  gneral  utility 
of  the  structure,  and  the  varying  range  of  work  of  which  it  is  capable.  In 
this  the  compiler  has  succeeded  admirably,  as  in  the  catalog  no  less  than 
twenty-five  coaling  stations  from  as  many  roads  are  illustrated,  each  of 
which  is  annotated  with  the  proper  descriptive  text.  As  the  illustrations 
depict  practically  all  possible  conditions  which  might  be  encountered  in 
connection  with  the  installation  of  coaling  stations,  this  catalog  must  be  of 
pronounced  value  to  those  charged  with  the  consideration  of  such  problems. 


Box  Frame  Intekpole  Railway  Motors. — Descriptive  Leaflet  2373,  issued 
by  the  Westinghouse  Electric  and  Manufacturing  Company  of  East  Pitts- 
burgh, Pa.,  describes  the  No.  303-A  box  frame  interpole  motor  manufactured 
by  that  company.  Complete  specifications  for  the  motor,  brief  descriptions 
of  the  important  parts,  and  performance  curves  are  given  on  the  sheet. 
Particular  stress  is  laid  upon  the  fact  that  the  motor  is  equipped  with  axle- 
bearing  dust  guards,  which  prevent  the  entrance  of  dirt  and  sand  into  the 
axlo  bearing.^,  and  thereby  greatly  prolong  the  life  of  bearings  and  gears. 
The  leaflet  is  S'/i  x  11  inches,  so  that  it  readily  binds  in  with  the  usual 
letter  size  sheets.  Descriptive  Leaflet  2374,  recently  issued  by  the  same 
company,  gives  specifications  and  brief  descriptions  of  the  parts  of  that 
company's  box  frame  interpole  railway  motor  No.  310-C.  This  leaflet  is 
similar  in  general  make-up  to  the  one  above  described. 


Steam  Driven  Compressoes. — The  Ingersoll-Rand  Co.,  11  Broadway,  Nevir 
York  City,  have  issued  a  new  catalog,  Form  3211,  bulletin  of  20  pages, 
descriptive  of  "Imperial  Type  X"  duplex  steam  driven  compressors.  The 
catalog  shows  several  views  of  the  machine  in  section,  and  gives  tables  of 
standard  sizes  and  capacities.  These  machines  have  massive,  well-braced 
structure,  unusually  generous  bearing  surfaces,  mechanically  actuated  air 
intake  valves  with  large,  direct  passages,  and  cushioned  discharge  valves. 
The  air  cylinders  of  all  "Imperial"  compressors  have  water-jacketed  barrels 
and  heads,  the  latter  being  hooded  for  the  admission  of  cool,  clean  air. 
The  smaller  compressors,  up  to  16  in.  stroke,  have  overhung  cylinders.  On 
larger  sizes  the  air  cylinders  are  supported  on  a  strong  foot-piece  resting 
upon  a  sole-plate  on  the  foundation,  and  may  be  slid  away  on  this  sole- 
plate  when  it  is  necessary  to  detach  the  cylinder  from  the  frame. 


Silent  Chain  Driver. — In  a  well  and  appropriately  illustrated  booklet 
the  Morse  Chain  Company,  of  Ithaca,  N.  Y.,  invites  attention  to  a  drive 
which  is  no  longer  experimental,  but  rather  a  distinct  advancement  in  power 
transmission.  It  is  worthy  of  consideration  for  almost  any  amount  of  power 
that  may  be  required  to  be  transmitted.  The  design  and  operation  is  clearly 
portrayed  and  described  in  the  catalog,  and  the  descriptive  matter  embodies 
a  very  interesting  comparison  between  a  1,200  horsepower  rope  and  an 
equal  power  chain  drive  in  which  the  advantage  and  the  economy  of  the 
latter  is  clearly  demonstrated.  The  improved  "Silent  Chain"  may  be  consid- 
ered as  a  flexible  rack,  designed  to  keep  automatically  in  proper  pitch 
contact  with  the  sprockets.  It  has  a  certain  amount  of  elasticity  due  to  the 
arch  shaped  links,  and  thus,  to  a  greater  or  less  extent,  is  driving  through 
an  elastic  medium  without  shock  or  noise,  a  feature  which  makes  it  most 
desirable  for  general  power  transmission  purposes. 


Power  Transmission  Machinery. — This  is  the  title  of  the  latest  catalog 
issued  by  the  Jeffrey  Manufacturing  Co.,  of  Columbus,  O.,  one  which  is 
probably  the  most  complete  and  up-to-date  in  existence.  There  are  more 
subjects  listed  and  there  is  more  technical  and  real  information  thereon  in 
this  book  than  in  any  siinilai  publication  which  has  come  under  our  notice. 
Besides  listing  dimensions  and  sizes  of  every  part  in  this  line,  there  is 
descriptive  matter  on  the  horsepowers  of  steel  shafting,  standard  methods 
of  key-seating,  sizes  and  dimensions  of  couplings,  hangers,  pillow  blocks, 
counter  shafts,  belt  tighteners,  clutches  and  quills.  A  feature  is  made  of 
the  Jeffrey  I'mproved  split  iron  pulley,  which  may  be  readily  clamped  on  the 
shaft  without  disturbing  any  other  equipment,  or  may  be  easily  removed 
when  necessary.  There  are  quite  a  number  of  details  toward  the  end  of  the 
book,  including  horsepower  of  belts,  method  of  calculating  bending  and 
torsional  moments  of  shafts,  etc.,  which  are  invaluable  to  the  engineering 
fraternity. 


Car  Heating  and  Ventilation. — Burton  W.  Mudge  &  Co.,  of  Chicago, 
111.,  have  issued  a  very  interesting  and  instructive  catalog  descrbing  and 
illustrating   the   Garland   heated   and   ventilated   refrigerator   car       The   sub- 


jects of  ventilation,  refrigeration  and  heating  are  treated  separately  and  in 
detail,  and  the  advantages  accruing  from  the  use  of  the  Garland  system 
are  clearly  set  forth.  This  latter  comprises  a  complete  arrangement  of 
ventilators  and  air  intakes  that  keep  a  good  circulation  of  fresh  air  passing 
through  the  car  and  lading.  A  perfected  plan  of  refrigeration  whereby  the 
ice  water  from  the  ice  tanks  is  made  to  circulate  through  pipes  under  the 
load  instead  of  bemg  discharged  direct  to  the  outside.  The  cold  units  in  the 
ice  water  are  therefore  utilized  and  made  to  aid  in  the  refrigeration  of  the 
car  before  the  water  is  allowed  to  escape.  A  material  saving  in  ice  is 
therefore  effected.  During  cold  weather  steam  is  supplied  to  the  car  from 
the  engine,  yard  steam  plug  or  other  source  and  contents  of  cars  is  fully- 
protected  from  frost. 


Railroad  Supplies. — The  railroad  department  of  the  H.  W.  Johns-Man- 
ville  Co.,  100  William  Street,  New  York  City,  is  distributing  a  new  350- 
page  catalog — No.  252 — which  illustrates,  describes  and  lists  in  an  unusually 
attractive  way,  their  vast  line  of  products  supplied  to  steam  railroads. 
Among  the  products  shown,  most  of  which  are  made  of  asbestos,  magnesia 
or  indurated  fibre,  we  note  pipe  and  boiler  coverings,  packings,  cements, 
roofings,  waterproofing  materials,  heat,  cold,  sound  and  electrical  insulators, 
transite  smoke  jacks,  transite  asbestos  wood,  ceilinite  insulation,  conduit 
for  pipes  or  wires,  fuses,  linolite  electric  lamps  and  accessories.  The  care- 
ful and  systematic  arrangement  of  the  products  to  facilitate  selecting  and 
ordering  them,  the  thorough  indexing  of  material  and  the  great  amount  of 
valuable  data  included,  make  this  volume  a  veritable  encyclopedia  on  the 
subject  of  steam  railroad  supplies.  A  comparison  of  this  catalog  with  the 
preceding  edition  published  three  years  ago,  indicates  by  the  greater  number 
of  products  listed,  more  forcibly  than  words  could  do,  the  remarkable 
growth  of  the  railroad  department  of  this  company. 


Rock  Drills. — The  Ingersoll-Rand  Co.,  11  Broadway,  New  York  City, 
have  a  new  catalog.  Form  4003,  bulletin  of  16  pages  on  "Little  Giant"  rock 
drills.  The  catalog  shows  the  machine  in  section,  and  gives  views  of 
machines  at  work  on  the  Panama  Canal,  etc.  The  distinctive  characteristic 
of  this  tappet  rock  drill  is  the  positive  character  of  its  valve  movement. 
There  being  direct  mechanical  connection  between  valve  and  drill  piston, 
when  steam  or  air  is  admitted  to  the  cylinder,  the  piston  must  move;  and 
when  the  piston  moves,  the  valve  must  be  thrown,  so  that  the  operation  of 
the  drill  is  a  certainty.  The  valve  movement  consists  of  three  pieces:  a 
valve,  a  rocker  and  a  rocker  pin.  The  rocker  turns  on  the  rocker  pin  and 
is  so  arranged  that  one  or  the  other  of  its  lower  members  is  always  in 
contact  with  the  piston.  Its  upper  member,  ending  in  a  globular  shape, 
projects  into  the  valve.  When  the  piston  moves,  a  curved  surface  slides 
under  one  of  the  rocker  contacts,  pushing  the  rocker  upward  and  swinging 
the  valve  in  the  same  direction  as  the  piston  is  moving.  On  the  reverse 
travel  of  the  piston,  this  series  of  movements  is  exactly  reversed.  The 
throw  of  the  valve  covers  and  uncovers  the  supply  and  exhaust  ports.  The 
catalog  gives  a  descriptive  table  of  "Little  Giant"  Drills  showing  sizes  and 
principal  dimensions. 


NOTES 


Triumph  Electric  Company. — This  company  of  Cincinnati.  C.  has 
recently  opened  a  district  office  at  No.  2219  Farmers*  Bank  Bldg.,  Pitts- 
burgh. Formerly  they  were  represented  by  the  Doubleday-Hill  Electric 
Company  in  that  territory,  but  the  rapidly  increasing  business  made  it  seem 
advisable  to  have  direct  representation  in  this  important  center.  D.  D.  Gill 
will  be  in  charge  of  the  new  office. 


Jerguson  Manufacturing  Co. — Announcement  is  made  by  the  above 
company  of  Boston,  Mass.,  that  the  Joseph  M.  Brown  Company  will  be  the- 
representatives  for  the  Jerguson  Manufacturing  Company  in  the  states  of 
Illinois,  Missouri,  Minnesota  and  Michigan  for  Klinger  type  water  gauges 
and  spare  glasses,  and  also  that  the  Dravo-Doyle  Company  will  represent 
the  Jerguson  Manufacturing  Company  in  the  states  of  Pennsylvania,  Ohio» 
Maryland,  Delaware  and  West  Virginia  for  the  same  appliances. 


Best  Manufacturing  Co. — This  company  of  Pittsburgh,  Fa.,  announces, 
that  Charles  E.  Hague  has  been  appointed  as  Philadelphia  representative 
with  headquarters  at  1510  Land  Title  Building.  He  is  to  have  charge  of 
Eastern  Pennsylvania,  Baltimore  and  Washington  territory.  C.  L.  Stickney 
and  Co.  have  also  been  appointed  to  represent  the  Best  Mfg.  Co.  in  the 
states  of  Washington  and  Oregon,  with  headquarters  at  108  White  Building, 
Seattle,  Wash. 


Remy  Electric  Co. — This  company  of  Anderson,  Ind..  which  recently- 
absorbed  the  American  Electric  Headlight  Co.  and  now  makes  the  American 
electric  headlight  for  steam  locomotives,  has  purchased  outright  all  patents, 
designs,  good  will  and  manufacturing  rights  of  the  Peters  electric  headlight. 
This  department  of  the  R.  G.  Peters  Co.,  of  Grand  Rapids,  Mich.,  has  been 
moved  to  Anderson,  and  the  Peters  light  will  be  owned,  manufactured  and 
sold  by  the  Remy  company.  This  absorption  makes  the  latter  the  world's 
largest  makers  of  locomotive  electric  headlights.  The  great  demand  for 
these  within  the  past  few  years  has  been  the  cause  of  the  Remy  company 
entering  the  field  on  so  large  a  scale,  and  its  extensive  facilities,  together 
with  advanced  methods  of  manufacturing,  guarantees  the  very  best  possible 
workmanship  on  the  new  devices. 
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